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Inventory management at car dealers is generally not efficient because
dealers place orders based on their prior sales experiences to ensure that cars will be
readily available to customers. If stocks are held at dealers for a long time,
especially until the end of model life, it will be difficult to clear out those stocks.
Customers are thus offered financial incentives (such as free insurance) which are
then subsidized by car manufacturers. To help car dealers to better forecast their
sales, a modified Holt-Winter’s forecasting model is proposed to estimate customer
demand, instead of using just historical sales data. This research evaluates a
forecasting model by comparing forecasts (from the Holt-Winter’s and our modified

model) with actual data.
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TIME-SERIES FORECASTING MODELS FOR AUTOMOBILE
SALES IN THAILAND

INTRODUCTION

In Thailand, automobile industry is considered one of the main industries
which play a leading role contributing to the nation economy. It is one of the top
industries which generate high Gross Domestic Product (GDP) to Thailand as well as
acquire a high employment rate. Furthermore, automobile parts exports also generate
high amount of income to the country (see Figure 1) (TAIA information 2007). In
addition, the Royal Thai government is promoting Thailand to become the Detroit of
Asia by providing funds and adjusting tax structure such as reducing import duty of

vehicles under Free Trade Area (FTA) agreements.
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Figure 1 Current status of automobile industries in Thailand, TAIA information 2007.

By reason of many supports from Government to promote automobile
industries in Thailand, competitions among all car manufactures become obvious and
excessive. They realize that if they are unable to know customer buying behaviors
exactly, their product would not be strong enough to survive in the highly competitive
situation. According to J.D. Power and Associates Reports about top 10 reasons for
avoiding a vehicle (J.D. Power and Associates), 3 main factors are generally based on

three of the following items:



1. Styling
2. Reliability
3. Price.

By analyzing each factor, styling of the vehicle is considered as personal
preferences. Reliabilities of the vehicles usually are not significantly different among
manufacturers because they apply international standards such as Economic
Commission for Europe (ECE). Moreover, benchmarking method is widely used to
analyze strong points and weakness of competitors. As a result, automobile
manufacturers aim to set vehicle price to be as competitive as possible within the
same car segment. Accordingly, manufacturers focus on production cost reduction to

obtain competitive price as well as to gain more profit for the company.

Many cost reduction methods have been implemented, for example, waste
reduction, value engineering (Value engineering) and inventory reduction. Waste
reduction method includes both waste of the product reduction and waste of working
time reduction. Value engineering approach aims to measure the value of a product in
terms of quality, performance and reliability at an acceptable price and to remove non
value-added aspects where value is defined as worth/cost (Fowler, 1981). The
generally applied method mainly involves inventory reduction. In general,
manufacturers mostly concentrate on the reduction of production inventory.
Inventory level is kept up to the production amount in order to decrease stock
management cost and increase work space which normally is occupied by those extra
stocks. However, not only production inventory should be taken into consideration

but also those completed vehicles that stocked at dealers.

On practical basis, the terms of inventory reduction usually refer to production
inventory reduction. However, inventory at car dealers are also important to
manufacturers. These costs occur from poor inventory management at dealers which
consequently cost the manufacturers extra expenditure from attempting to reduce

those stocks.



Problem background.

The poor inventory management arises because dealers place orders before
knowing the actual demand of customers. Usually, dealers estimate order quantities
based on their prior sales experiences on how many of each models and colors should
be ordered to support customers demand each day. The advantage of using this

method is to ensure that cars will be readily available for customers (see Figure 2).

At dealer
A car is delivered to a
customer if it is available Keep ordered cars in stock yard
in the stock yard and wait for customer’ s orders
Step 4 Stock yard ¢7Step 2
A customer comes to a Place orders
dealer and place an order according to forecasts
Customer Step 3> Dealer Step 1—> Car manufacturer

Figure 2 Actual car ordering process at dealers.

By definition, forecasted demand is not to the actual demand; therefore,
dealers have to be responsible for holding those stocks (see Figure 3). However, if
stocks are held at the dealer for a long time, especially until at the end of the model
life, it would be difficult to clear out those stocks. Thus, it is necessary for the
manufacturer to subsidize car dealers by offering financial supports to dealers. Then
dealers will use this money to offer customers discounts and other promotions as to
persuade customers to buy those stocks. Some car manufacturers have to spend up to

ten million Bahts each year to clear out this dead stock.



Cars in stock yard At dealer
don’ t match with
what customer needs

Keep ordered cars in stock yard
and wait for customer’ s orders
Stock Yard

(High inventory) [ Step2

oy

| Customer comes to a Place grder according
v dealer and an place order tq forecast

Step 3> Dealer Step 1—> Car manufacturer

Customer

Figure 3 Problem occurred because of imprecise forecasting process.

This research proposes to set up an Information Database Center to collect
sales data in real time. The database center will generate a forecasting model from
sales data to estimate customers demand. Finally, future trend of customers demand

can also be used to estimate order volume instead of using only sales experiences (see

Figure 4).
Improved
il 1
! A car is delivered o a ! At dealer Keep ordered cars in stock yard
I customer if it is available in ' and wait customer 'to order
| stock yard :
1
I Step 474*' Stock Yard Step 2
U U -
Place|order by considering
Customer comes to a suggested information from
ealer and place an forder Information Database Center

Customer

Step 3> Dealer ——Step 1—> Car manufacturer

INFORMATION
DATABASE
CENTER

Figure 4 How Information Database Center facilitates the ordering process
at dealers.



A forecasting model which is obtained from the Information Database
Center should take into consideration the distinctive nature of the automobile market
in Thailand, for example, external factors such as petrol price, loan interest rate, and
average household income together with a seasonal characteristic due to annual sale
events (see Figure5 and Appendix A for detailed data). In this research, the “Triple
Exponential Smoothing” known as “Holt-Winter’s (HW) method” is applied to time-

series data that exhibit trend and seasonality.
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Figure 5 Sale volume of one particular model in Thailand since Jan’02 — Apr’07.

HW is essentially a quantitative method that uses mathematical recursive
functions to predict trend and seasonality behaviors. It assumes that the future will
follow the same pattern as the past. In our case, we have seasonal patterns
corresponding to weekly, quarterly or annual periodicity; therefore, we should include
factors in our model that utilize the historical information (Haro, et al.). After the
HW model is formulated, we evaluate it by comparing the forecasts with the actual
data to see if it provides more accurate forecasts than the current method.



Research questions.

This research attempts to following issues:

1. The HW method has two variations: a multiplicative seasonal model and an
additive seasonal model used for different data characters. Therefore, this study has

to identify which HW model is more suitable for data of this research.

2. Are there any observable problems resulting from forecasting with the HW
method?



OBJECTIVES

There are 2 main objectives of this research as follows:

1. To propose the HW model for car demand.

2. To evaluate the proposed model by comparing its forecasts and the existing

forecasts with the actual data.

To achieve research objective, this research should replies on research scopes

as follows:

1. Due to variety of the represented car model (grade, types of transmission,
safety equipments, colors), the data is classified into five groups: top grade with
automatic transmission (Top A/T), medium grade with automatic transmission (Med
A/T), medium grade with manual transmission (Med M/T), low grade with automatic

transmission (Low A/T), and low grade with manual transmission (Low M/T).

2. The data which is used to formulate time series forecasting model is
selected from one model of a major car manufacturer in Thailand since January 2002
to April 2007 except Low A/T which has data since December 2002 to April 2007.

3. Result verification uses recent data, from May 2007 to March 2008,
comparing with actual company’s forecasts in the same period.



LITERATURE REVIEW

This section provides background knowledge related to this research. The
literature review consists of three parts: time series forecasting models, exponential
smoothing method and the Holt-Winter’s (HW) method.

1. Time series forecasting model.

Forecasting is important to firms because it can help ensure effective uses of
resources. It can be an important aid in identifying trends in sales and the purchase of
raw materials in the correct amounts (Caruana, 2001). One of forecasting techniques
that can address an environment that is predictable or fairly predictable is time series
analysis (Aiken and West, 1991; Seber, 1977; Weisberg, 1985). Time series models
represent a group of techniques most associated with predictable futures. They
include regression, decomposition and various adaptive methods. With such
techniques, one essentially seeks to identify patterns in the data over time and moves
to project established patterns into the future. However, in utilizing the identified
patterns for forecasting, it must be stressed that any resultant forecasts assume that
“what has happened in the past will continue to happen in the future”, i.e., future is
predictable. If for any reason this basic assumption is violated, whether as a result of
external or internal changes (e.g., the firm intends to launch a massive advertising

campaign), the accuracy of the forecasts becomes very questionable (Caruana, 2001).

Time-series analysis is extensively utilized in many areas of applications, such
as economic forecasting, budgetary analysis, and inventory studies. There are many
methods of model fitting, such as Moving Average, Box-Jenkins, Autoregressive
Integrated Moving Average model (ARIMA), Box-Jenkins Multivariate model,
Exponential Smoothing model. Users select method based on application on hand as
well as preference. In this paper, we adopt the exponential smoothing method to

provide these forecasts.



Other studies by Bauman (1965), Geurts and Ibrahim (1975) and Newbould
(1974) have suggested that simpler methods such as exponential smoothing do as well
as or better than more sophisticated models, such as ARIMA, in terms of accuracy.
Both Geurts and Ibrahim (1975) and Makridakis and Hibon (1979) show that

exponential smoothing outperforms the more sophisticated Box-Jenkins models.
2. Exponential smoothing.

Exponential smoothing can be further classified into 3 distinct depending on
the number of times smoothing has been performed.

2.1 Single exponential smoothing.

Sometimes this model is also known as simple exponential smoothing.
Simple smoothing is effective for short-range forecasting, usually just one time period
into the future. The model assumes that the data fluctuates around a reasonably stable

mean (no trend or consistent pattern of growth).

The specific formula for simple exponential smoothing is:

R=ay,+1-a)R, 0<a<l t>3

where: R, is the smoothed observation at time t or
Exponentially Weighted Moving Average
(EWMA) at time t

Yi is the original observation at time t

a is a smoothing constant

When applied recursively to each successive observations in the series,
each new smoothed value (forecast) is computed as the weighted average of the
current observation and the previous smoothed observation (the previous smoothed

observation was computed, in turn, from the previous observed value and the
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smoothed value before the previous observation, and so on). Hence, each smoothed
value is the weighted average of the previous observations, where the weights
decrease exponentially depending on the value of smoothing parameter (a) Ifitis
equal to 1 then the previous observations are ignored entirely. If it is equal to 0, then
the current observation is ignored entirely as well, and the smoothed value consists
entirely of the previous smoothed value (which in turn is computed from the
smoothed observation before it, and so on; thus, all smoothed values will be equal to

the initial smoothed value R,).

Initializing the single exponential smoothing model.

The initial EWMA plays an important role in computing all the subsequent
values (as mentioned above). Setting R, to y, is one method of initialization.

Another way is to average the first four or five observations. Notice that the smaller

the value of «, the more important it is the selection of the initial EWMA.

2.2 Double exponential smoothing.

The previous method, single exponential smoothing, is not effective in
forecasting data with a trend. This situation can be improved by expanding one more
equation into single exponential smoothing model with different weights or known as

second smoothing constant, 4, which is in conjunction with «. In general, this

pattern is called double exponential smoothing which works in a similar way as the
single exponential smoothing except that two components must be updated in each

period/level. The level, R,, is a smoothed estimate of the value of the data at the end
of each period. The trend, G,, is a smoothed estimate of average growth at the end of

each period. The specific formula for double exponential smoothing are:

Ro=ay, +1-a)(R;+G,) O<a<l  t=2
G, :ﬂ(Rt_Rt—l)"‘(l_ﬂ)Gt_l 0<p<1 t>2



11

Ft+1:Rt+Gt t>1

where: Rt is the smoothed observation at time t or

Exponentially Weighted Moving Average
(EWMA) at time t

Gt is a linear trend component at time t

F s the forecasted value
(04 is the smoothing constant

y/j is the second smoothing constant

Initializing EWMA and linear trend component value

Usually R1 issetto Y; and Gl is suggested to be estimated as follows;

Gl =Y, =Y, or
G, - [(y, - y1)+(y3:—3y2)+(y4 =2 N
G, = W)

(n-1)

where n denoted as numbers of observations

2.3 Triple exponential smoothing

This method is used when the data shows trend and seasonality. To handle
seasonality, either Equation (4) or Equation (12) is added with the third smoothing

constant, », which takes care of seasonality. The resulting set of equations is called

the "Holt-Winters” (HW) method after the names of the inventors. Details of HM
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method will be explained in section 2.3

3. Holt-Winter’s method

Depending on the type of seasonality, HW models can be either a

multiplicative seasonal model (Section 3.1) or an additive seasonal model (Section
3.2).

3.1 Multiplicative seasonal model

The multiplicative seasonal model is appropriate for a time series in which
the amplitude of the seasonal pattern is proportional to the average level of the series

(Kalekar, 2004). It assumes that the time series is represented by Equation (1):
F = (b +Db,1)S, +¢, 1)

where: F. is the forecasted value at time t=1,2,3,...,
b, is the base signal or the permanent component
b, is a linear trend component

S, is a multiplicative seasonal factor

&, is the random error component which is a standard

normal random variable N(0,1).
From Equation (1), we obtain the following recursive formula:

Ft = (Rt—l + Gt—l)st—L

where: R, is the estimator of the permanent component b1 at time

t,
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G, is the estimator of the trend component b2

L is the number of periods of historical data that is used to

obtain forecasts.

Let Y, stand for the actual data at time t. ParametersR,, G,, and S, are

updated as follows:

thasyt +(1-a)R,+G,,) O<a<l ()

t-L

Gt:ﬂ(st_st—l)"'(l_ﬂ)Gt—l 0<p<1 (3)

St :7/(%j+(1_7/)8t¢ 0<y<1 (4)

t

where: O, B and Y are the first smoothing constant, the second
smoothing constant and the third smoothing constant

respectively.
The value of forecast T periods after time t is given by:
For = (Rt—l + TG t—l)St+T—L : ®)

To initialize seasonal factors, a minimum historical data of one full season

(or m periods) is needed:

ym_yl

G, = » 2t

0 o (6)
1 m

R, = =DV )
r-]|=1

S, = ¥ -Ro. ®)

3.2 Additive Seasonal Model
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The additive seasonal model is suitable for data whose amplitude of
seasonality is independent of the average level of the series. The additive seasonal

model has the following form:

F.=Db +b,t+S, +¢ (9)

where all variables have previously been defined in Equation (1). Parameters R, , G,

and S, are updated as follows:

R, = a(Yt -Si1L )+(1—0£)(Rt_1 +Gt—1) 0<a <1l (10)
Gt = IB(SI _St—1)+(1_:8)Gt—1 0< ﬂ <1 (11)
St:y(yt_Rt)—l_(l_}/)St—L 0<y<1 (12

The forecast for the next period is given by:

Ft = Rtfl + thl + Sth (13)

MATERIALS AND METHODS
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Materials

1. Hardware

1.1 Toshiba Personnel Computer, Microsoft Window XP Home edition
Version 2002 Service Pack 2, RAM 512MB, and disk space 80GB.

2. Software

2.1 Microsoft Excel.

2.2 Microsoft Word.

Methods

Model development which is used in this research as base model is describe in
section 1., Model development, and section 2., Modified Holt-Winter’s method with a
smoothing seasonal factor, as follows describe the way to improve model which is

given from section 1.

1. Model development

This study considers one particular car model which has a lot of sales data.
For this study, we divide the data into 5 groups; top grade automatic transmission
(Top A/T), medium grade automatic transmission (Med A/T) and manual
transmission (Med M/T), low grade automatic transmission (Low A/T) and manual

transmission (Low M/T).

Either a multiplicative seasonal model (Equation (1)) or additive seasonal
model HW model (Equation (9)) is chosen by considering Mean Absolute Percentage

Error (MAPE) as shown in Equation (14). For this data set, time t is in month and
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m is 12 because automobiles are classified by calendar years. The data used in this

study are from January 2002 to April 2007.

MAPE = Iy
n

t=1

yt_Ft

Yi

(14)

where n is the total number of data.

Both the multiplicative and the additive model require smoothing constants;
a, f,and Y . Asarule of thumb, values between 0.01 and 0.3 are used when the
forecasts depend on a large number of past values, while larger values of smoothing
constants are used when forecasts depend more heavily on a few recent values
(Exponential smoothing). An Excel’s solver is used to determine smoothing constants

(Table 1) by identifying target as lowest Mean Absolute Percentage Error (MAPE).

Table 1 Smoothing constants of each configuration.

a B 7
Multi Add Multi Add Multi Add
Top AIT 0.30 0.59 0.30 0.30 0.81 0.30
Med A/T 0.30 0.33 0.30 0.30 0.69 0.54
Med M/T 0.60 0.30 0.30 0.30 0.90 0.62
Low A/T 0.81 0.30 0.30 0.30 1.00 0.77
Low M/T 0.66 0.54 0.30 0.30 1.00 0.30

According to smoothing constants determined by Excel’s solver as shown in
Table 1, we will calculate forecasted demand by using both multiplicative seasonal
model and additive seasonal model in order to confirm which one can be better
representative of automobile sale demand in Thailand. This comparison will use

MAPE to be criterion. The calculation example of the original HW method and
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detailed result of 5 car groups, for both the multiplicative seasonal model and the

additive seasonal model, are shown in Appendix B and Appendix C in Appendix

Table C1 to Appendix Table C10 respectively.

Table 2 shows the resulting MAPE. Because the additive model has a lower

MAPE, we only consider this model from now on. The forecasts can be graphically

compared with the actual data as shown in Figure 6 to Figure 10.

Table 2 MAPE comparison between multiplicative model and additive model.

1500

2000 r

1000 |

500 r

MAPE
Multiplicative Additive
seasonal model seasonal model
Top AIT 1.14 0.33
Med A/T 0.64 0.25
Med M/T 0.55 0.32
Low A/T 0.41 0.23
Low M/T 0.45 0.32
3000
—e— Actual data — - B— - Forecasting done by additive seasonal model
2500 |

Apr-01

Sep-02 Jan-04

May-05 Oct-06 Feb-08
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Figure 6 Comparison of forecasts from the additive model with the actual

data for the Top A/T configuration.

2500
—&— Actual data — 1 — Forecasting done by original HW (a{d}ditive seasonal model)

20 -
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s00 -/}
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Figure 7 Comparison of forecasts from the additive model with the actual
data for the Med A/T configuration.
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Figure 8 Comparison of forecasts from the additive model with the actual

data for the Med MT configuration.
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Figure 9 Comparison of forecasts from the additive model with the actual

data for the Low A/T configuration.
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800
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Figure 10 Comparison of forecasts from the additive model with the actual

data for the Low M/T configuration.

Since the overall look of this automobile model was completely overhauled in
December 2002, it might cause a drastic increase in customer demand. To better
respond to this kind of fluctuation, this study uses modification the seasonal
component. In addition, this study considers “smoothing” the collected data before
fitting a forecasting model.

2. Modified Holt-Winter’s method with a smoothing seasonal factor

The data is modified by using moving averages. The smoothing technique
focuses on the seasonal factor to reduce its fluctuation since the seasonal factor should
remain relatively constant from one season to the next. The smoothing of seasonal
factors are done on two groups of collected data; the data during the first season
(when a model is “warmed up” and forecasting cannot be done) and the data after the
first season (when forecasts exist).
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Data during the first season

For t <m, if the change in basic observations

A _ Y = Yiu 15
yt - y’[—]_ ( )

is greater than some threshold ¢, S, will be replaced by the interpolated seasonal

factor which is calculated from the seasonal factor of the most recent observation and

the impedance observation whose change is lower than C.
Data after the first season (when forecasts exist)

For t > m, if the error between actual value and forecasted value

ISR y
rror = Y, (16)

is greater than some threshold ¢, S, will be replaced by an interpolated seasonal
factor which is calculated from seasonal factor of the most recent past observation and
the impedance future data whose error between the actual value and forecasted value

lower than C.

Even after smoothing the data, our forecasting model still cannot capture the
fluctuation pattern in the data and sometimes makes greater error than the original
HW model due to inappropriate value of interpolated seasonal factors. Therefore, we

should screen out those inappropriate interpolated seasonal factors. The interpolated

seasonal factors are S, that satisfy the following condition
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|(yt_Ft)_|t|<|(yt_Ft)_St| (17)

where |, is interpolated seasonal factor of the seasonal factor of the most recent past

observation and the future observation which have error between actual value and

forecasted value lower than C.

However, there is a chance that the interpolated seasonal factors make
forecasted values equal to or less than zero. In this case, the interpolated seasonal
factor will be ignored and be put the actual value is used instead. The threshold c of
10%, 20%, ..., 100% are considered to see which threshold value gives the lowest
MAPE.

The calculation example according to the modified HW method and the
calculated results done by modified HW method when vary ¢ from 10% to 100% for
all configurations; Top A/T, Med A/T, Med M/T, Low A/T and Low M/T, are shown
in Appendix D and Appendix E in Appendix Table E1 to Appendix Table E50

respectively.
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0.25 [m - - oo

0.20 |- o m oo

MAPE
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0.10 r

—&—Top AT Mod. HW MAPE Movement

0.05 -
= =—0rg. HW MAPE

0.00

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 11 Comparison of MAPE of modified HW for Top A/T
when vary ¢ = 10%, 20%,..., 100%
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Figure 12 Comparison of MAPE of modified HW for Med A/T
when vary ¢ = 10%, 20%,..., 100%
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Figure 13 Comparison of MAPE of modified HW for Med M/T
when vary ¢ = 10%, 20%,..., 100%
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Figure 14 Comparison of MAPE of modified HW for Low A/T
when vary ¢ = 10%, 20%,..., 100%
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Figure 15 Comparison of MAPE of modified HW for Low A/T
when vary ¢ = 10%, 20%,..., 100%
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According to Figure 11 to Figure 15, our results show that setting C to 10% is the
best since it makes the lowest MAPE calculated by modified HW for almost all

configurations.

Figure 16 to Figure 20 show the comparison between the original HW and our
modified HW with the actual data. The original HW model produces highly
inaccurate forecasts for December sales of every year due to the unusual observation
in the first season. Our modified HW model can reduce the effect of this outlier and

produce forecasts that better track the general trend in the data.

3000

=—&— Actual data of TOP AT

== Forecasted value of TOP AT calculated by original HW
2500 === orecasted value of TOP AT calculated by modified HW

2000 |

1500

1000 o\l . m L

500

Apr-01 Sep-02 Jan-04 May-05 Oct-06 Feb-08

Figure 16 Comparison of two types of forecasts from the additive model with

actual data for Top A/T configuration.
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Figure 17 Comparison of two types of forecasts from the additive model with

actual data for Med A/T configuration.
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Figure 18 Comparison of two types of forecasts from the additive model with

actual data for Med M/T configuration.
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2000

—e— Actual data of LOW AT
1800 | —®— Forecasted value of LOW AT calculated by original HW
=—f== Forecasted value of LOW AT calculated by modified HW
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Figure 19 Comparison of two types of forecasts from the additive model with

actual data for Low A/T configuration.

800 -—e— Actual data of LOW MT

—#— Forecasted value of LOW MT calculated by original HW
700 |==fe==Forecasted value of LOW MT calculated by modified HW} - - - - - - - ——————— - — — -
ecO0 L — hTems 1
500 |
400 |
300 |

200

w0} e

Apr-01 Sep-02 Jan-04 May-05 Oct-06 Feb-08

Figure 20 Comparison of two types of forecasts from the additive model with

actual data for Low A/T configuration.
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RESULTS AND DISCUSSION

Results

This research uses the data during January 2002 to April 2007 for 4
configurations; Top A/T, Med A/T, Med M/T and Low M/T, and the data during
December 2002 to April 2007 for Low A/T, to estimate parameters for the proposed
forecasting model. The result shows that the additive seasonal model with threshold
value of 10% gives the best fit with our proposed model. Subsequently, the proposed
models are evaluated on the data that are not used for model fitting (May 2007 to
March 2008) by comparing MAPE of the company’s forecast which has been used so
far with the forecasts calculated from the original HW and the forecasts from the
modified HW. Table 3 to Table 7 show verification results according to the proposed

model.
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Table 3 Verification result of Top A/T calculated by additive seasonal model with

a =059, #=0.30, =0.30and ¢ =0.1

Alpha  0.59
Beta 0.30
Diff (%) Gamma  0.30

Month  |(YeYe)Yed (YeR)IY: '““"U;‘l’li“"” Yol R | G | S |NewS| R | E|AsEY)
1]Jan-02| 0.0 188 -104.58
2 | Feb-02| 4.26 196 -96.58
3 |Mar-02| 20.92 237 -55.58 | -68.08
4 Apr-02] 675 253 -39.58
5 |May-02] 7.11 271 -2158
6 | Jun-02| -20.30 216 -76.58 | -24.08
7| Jul-02 | 18.98 257 -3558 | -24.08
8 |Aug-02| 350 266 -26.58
9| Sep-02| -35.71 171 -121.58 | -58.34
10| Oct-02| -33.92 113 -179.58 | -58.34
11|Nov-02| -79.65 23 -269.58 | -58.34
12| Dec-02| 5639.13 1320 [ 292.58 | 102.91 [1027.42 | -58.34
13| Jan-03 83.94 NG |1811]1298.99 | 373.96 | 80.40 290.91 [1520.09| 0.84
14| Feb-03 -14.98 NG  |1371|1550.88 | 337.34 |-12157 1576.36 |-205.36 | 0.15
15| Mar-03 -24.42 NG  |1473|1674.46 | 273.21 | -99.35 1820.14 |-347.14 | 0.24
16| Apr-03 -54.13 NG 12381549.39 | 153.73 |-121.13 1908.09 [-670.09 | 0.54
17|May-03 -46.48 NG  |1148|1386.00 | 5859 | -86.51 1681.54 |-533.54 | 0.46
18| Jun-03 -8.83 12571378.61 | 38.80 | -90.09 142051 |-16351| 0.13
19 Jul-03 470 1450145793 | 5095 | -27.29 1393.33 | 56.67 | 0.04
20| Aug-03 -12.21 OK  [1321|1413.01 | 22.19 | -46.21 |-106.66 |1482.30 |-161.30 | 0.12
21| Sep-03 -10.30 NG  |1191]1362.32| 0.33 |-136.50 1376.87 |-185.87 | 0.16
22 Oct-03 -4.70 1130(1331.11 | -9.13 |-186.04 1304.31 |-174.31| 0.15
23| Nov-03 12.81 OK  |1207]1413.87 | 18.43 |-250.77 |-155.13 | 1263.64 | -56.64 | 0.05
24| Dec-03 -71.53 OK 1434 | 822.65 |-164.46 | 902.60 |-155.13 |1373.96 | 60.04 | 0.04
25/ Jan-04 31.29 NG  |1075|858.14 |-104.48 | 121.33 73858 |336.42 | 031
26| Feb-04 44.06 NG 1130/1049.61 | -15.69 | -60.98 632.09 |497.91 | 0.44
27| Mar-04 11.67 NG  |1058|1107.28| 6.32 |-84.33 93457 |12343 | 0.12
28| Apr-04 -2.63 967 |1098.46 | 1.77 |-124.23 992.47 | -2547 | 0.03
29 |May-04 2.24 1037|1114.07| 593 |-83.68 1013.72 | 23.28 | 0.02
30/ Jun-04 11.22 NG  |1160|1197.32 | 20.12 | -74.26 1029.90 | 130.10 | 0.11
31| Jul-04 -22.99 OK | 975 [1093.21 | -10.85 | -54.56 |-108.33 |1199.16 |-224.16 | 0.23
32| Aug-04 16.57 NG 124211204.71 | 25.86 | -21.16 975.70 |266.30 | 0.21
33 Sep-04 2.58 1123(1247.77 | 31.02 |-132.98 1094.07 | 2893 | 0.03
34| Oct-04 -18.26 OK 924 11178.49 | 0.93 |-206.58 |-186.99 |1092.75 |-168.75 | 0.18
35| Nov-04 7.96 1009[1227.18 | 15.26 |-240.99 1024.28 | -15.28 | 0.02
36| Dec-04 -72.29 OK  |1245|707.48 |-145.23|793.07 | -58.65 |1087.30 | 157.70 | 0.13
37/ Jan-05 2.76 703 | 573.79 |-141.77 [ 123.70 68359 | 1941 | 0.03




Table 3 (Continued)

30

Alpha  0.59

Beta 030

Diff (%) Gamma  0.30
Month (VoY) Ya (YeRIY] "R v L R e | s [News | E. | AbsE/Y)
38] Feb-05 5321 | OK | 793 |682.82 | -66.53 | -9.64 | -0.26 | 371.04 |42196 | 053
39| Mar-05 4516 | OK | 970 | 87665 | 11.58 | -3L.02 | -0.26 | 531.97 |438.03 | 045
40| Apr-05 0.00 764 | 888.23 | 11.58 |-124.23 764.00 | 000 | 0.00
41| May-05 221 798 | 889.03 | 8.35 | -85.88 816.13 | -18.13 | 0.02
42| Jun-05 429 860 | 910.30 | 14.92 | -69.77 823.11 | 36.89 | 0.04
43| Jul-05 3512 | NG | 651 |798.32 | -25.85 | -82.39 825.89 |-174.89 | 0.27
44| Aug-05 4,64 718 | 752.67 | -3L.79 | -25.22 751.30 | -33.30 | 0.0
45/ Sep-05 5.17 559 | 703.71 | -36.94 |-136.50 587.90 | -28.90 | 0.05
46| Oct-05 2187 | OK | 589 |743.33 | -13.97 |-190.90 |-108.38 | 470.78 |109.22 | 0.19
47| Nov-05 5304 | OK__ |1040[1057.23| 84.39 |-173.86 |-108.38 | 488.36 | 55164 | 053
48| Dec-05 2770 | OK__ |1515|892.17 | 955 |742.00 |-108.38 [1082.97 | 432.03 | 0.29
49/ Jan-06 34583 | OK | 230 | 428.95 |-132.28 | 26.90 |-108.38 | 1025.42 |-795.42 | 3.46
50| Feb-06 48.19 NG | 554 | 45535 | -84.67 | 22.85 206.41 | 25759 | 0.46
51| Mar-06 424 | NG | 588 |518.28 | -40.39 | -0.80 370.41 | 21759 | 037
52| Apr-06 46.98 NG | 667 | 664.13 | 1548 | -86.10 353.67 | 313.33 | 047
53| May-06 7.23 640 | 707.11 | 23.73 | -80.25 593.72 | 46.28 | 0.07
54| Jun-06 1721 | OK | 564 67315 | 642 | -8158 | 8431 | 66107 | -97.07 | 0.7
55| Jul-06 897 548 | 65034 | -2.35 | -88.37 597.18 | -49.18 | 0.09
56| Aug-06 1303 | NG | 551 | 60533 | -15.05 | -33.95 622.78 | -71.78 | 0.13
57| Sep-06 311 440 | 582.05 | -17.59 |-138.17 453.68 | -13.68 | 0.03
58] Oct-06 1066 | OK | 465 |618.8L | -1.28 |-179.77 | -58.23 | 456.00 | 8.91 | 0.02
59| Nov-06 1418 | OK | 517 |66L12 | 11.79 |-164.94 | -58.23 | 509.15 | 7.85 | 0.02
60 Dec-06 11341 | OK | 663 | 226.00 |-122.28 | 650.50 | -58.23 | 564.53 | 98.47 | 0.15
61 Jan-07 54.96 NG | 290 | 198.45 | -93.86 | 46.30 130.62 | 159.38 | 055
62 Feb-07 8.00 118 | 98.98 | -95.54 | 21.70 127.44 | 944 | 008
63| Mar-07 99.73 NG | 963 | 57425 | 75.70 | 11607 263 | 96037 | 100
64| Apr-07 4784 | OK  |1081]957.32 [167.91 | -23.16 563.85 | 517.15 | 0.48
65| May-07 1176 | NG | 935 1059.87 | 148.30 | -93.64 1044.99 |-109.99 | 0.12
66/ Jun-07 5980 | NG | 705 |957.50 | 73.13 |-132.89 112385 |-418.85 | 0.59
67| Jul-07 6304 | NG | 57881416 | 816 |-132.71 042.35 |-364.35 | 0.63
68| Aug-07 67.03 | NG | 472 | 634.28 | -48.25 | -72.45 788.38 |-316.38 | 0.67
69 Sep-07 1160 | OK | 401 |558.18 | -56.61 |-143.87 447.87 | 4687 | 0.02
70| Oct-07 3124 | OK | 468 | 58847 | -30.54 |-161.98 44334 | 24.66 | 0.0
71| Nov-07 4354 | OK | 696 | 738.03 | 2349 |-128.07 499.70 | 196.30 | 0.28
72| Dec-07 9972 | OK__| 707 | 342.48 |-102.22 | 564.71 70329 | 371 | 001
73] Jan-08 4583 | NG | 529 | 38436 | -58.99 | 75.80 286.55 | 242.45 | 0.46
74| Feb-08 3427 | NG | 528 | 43291 | -26.73 | 43.72 347.07 | 180.93 | 0.34
75| Mar-08 2135 | NG | 66449043 | -1.45 |133.32 522.04 | 141.76 | 021
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Table 4 Verification result of Med A/T calculated by additive seasonal model with

a=0.33, =030, y=0.54and c=0.1

Alpha  0.33
Beta  0.30
Diff (%) Gamma  0.54

Month  |(YeYer)/Yed (YeF)/Ye '”te\r/‘;‘l’i“"" Yol R | G | S [NewS| F | E|AsE)
1[3an-02|  0.00 265 27708
2 |Feb02| 4717 390 -152.08 | -53.08
3 |[Mar-02] 1103 433 -109.08 | -53.08
4| Apr02| 2956 561 18.92 |-53.08
5 [May-02] 2460 699 156.92 | -53.08
6 |Jun-02| 2.00 713 17092
7] 02| 533 751 20892
8 |Aug-02|  7.06 804 26192
9| Sep-02| -1082 717 17492 | 76.53
10[Oct-02| -27.20 522 2008 | 7653
11[Nov-02] -91.00 I 495,08 | 76.53
12| Dec-02| 1182.98 603 | 542.08 | 30.73 | 60.92 | 76,53
13 Jan-03 7671 | OK_ |1270] 889.95 | 12587 | 74.98 | 7653 | 295.73 | 974.27 | 0.17
14] Feb-03 2723 | OK  |1187|1121.04 | 157.44 | -35.27 | 7653 | 962.73 | 22427 | 0.19
15| Mar-03 005 1170| 1278.67 | 15750 |-108.86 122539 | 55.39 | 005
16/ Apr-03 6008 | NG | 909 |1258.41 | 104.17 |-178.42 1383.00 |-474.09 | 052
17|May-03 8736 | NG | 811 |1131.96 | 34.98 | -99.11 130050 |-498.50 | 061
18| Jun-03 1871 | OK | 1127]1098.30 | 14.39 | 94.72 | 29.39 |1337.86 |-210.86 | 0.19
19] Jul-03 1048 | OK | 1175]1064.97 | 007 |15594 | 29.39 |1321.61 |-146.61| 0.2
20| Aug-03 1469 | OK | 1157|1009.72 | -16.52 | 20050 | 29.39 | 1326.96 |-169.96 | 0.15
21 Sep-03 175 1148| 98665 | -18.49 | 167.65 106972 | 78.28 | 007
22[ Oct-03 2785 | NG |1314]1087.27 | 17.05 | 11215 104469 | 26931 | 020
23[Nov-03 4980 | OK  |1214|130131 | 7628 |-276.62 | 45.69 | 1181.04 | 32.96 | 0.03
24| Dec-03 1750 | NG | 1744]1477.03 | 10611 | 17131 145412 | 289.88 | 0.17
25| Jan-04 3286 | NG | 1248]1449.65 | 66.06 | -73.22 1650.67 |-411.67 | 033
26| Feb-04 1073 | NG |1337]1469.02 | 5206 | -87.10 1502.24 |-255.24 | 0.19
27|Mar-04 1576 | NG | 1220]145851 | 33.29 |-178.32 141221 [-192.21 ] 0.6
28| Apr-04 1102 | NG |1183]1449.36 | 2055 |-225.53 131338 |-130.38 | 0.11
29| May-04 441 1434]1490.48 | 26.73 | -76.27 137081 | 6319 | 0.04
30] Jun-04 811 1491| 147784 | 1492 | 5102 1546.60 | -55.60 | 004
31] Jul-04 1611 | NG |1420]1418.32 | 742 | 73.29 1522.15 |-102.15 | 0.07
32| Aug-04 8.44 1760|1459.27 | 7.10 | 25420 144029 [319.71 | 0.8
33| Sep-04 .31 1537|1434.79 | -2.38 | 132.59 1634.02 | -97.02 | 0.6
34 Oct-04 5.14 1469|1407.82 | -9.76 | 84.84 154455 | -75.55 | 005
35| Nov-04 2788 | OK | 1555|1539.19 | 32.58 |-119.95 |-70.34 |1443.75 | 11125 | 0.07
36| Dec-04 1832 | NG |2134]1699.02 | 70.76 | 31257 1743.08 390.92 | 0.18
37| Jan-05 288 | NG |1317]1646.23 | 33.69 |-21038 169655 |-379.55 | 029
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Alpha 033

Beta  0.30

Diff (%) Gamma 0.54
Month  [(YeYed) Yo (YeF)IY '”te\r/‘;ﬂf'o“ vol R | 6 | s [NewS| R | B |asEM
38[ Feb-05 1092 | NG |1436]1628.87 | 1838 | 14377 1592.82 |-156.82 | 0.1
39| Mar-05 1640 | OK | 1757|174L02 | 4651 | 7422 |-70.34 | 146893 | 28807 | 0.16
40| Apr-05 0.00 1562| 178753 | 4651 |-22553 1562.00 | 0.00 | 0.00
41|May-05 1680 | NG |1505|175L76 | 21.83 |-16761 175777 | 25277] 047
42| Jun-05 9.45 1667| 172228 | 643 | 5.93 182461 |-15761| 009
43] Jul-05 3631 | NG |1322]157247 | 40.44 |-100.6 1802.01 |480.01| 036
44 Aug-05 2981 | OK | 1376]1398.50 | -80.50 | 105.95 |-36.03 | 1786.23 |410.23 | 030
45| Sep-05 3646 | OK | 1083]110183 |-11835 | -7.47 |-36.03 | 145050 | 38759 | 036
46/ 0ct-05 2066 | OK | 960 |1008.93 |-137.72 | 1318 |-36.03 |1158.33 |-198.33 | 0.1
47[Nov-05 5499 | NG | 1668]1169.62 | 48.19 | 211.32 800.87 |867.13 | 052
48| Dec-05 3846 | NG |2330]1413.08 | 39.30 | 63635 1434.00 | 896.00 | 0.38
49| Jan-06 5623 | NG | 795 |1306.88 | -435 | 37191 1242.01 |447.01] 056
50| Feb-06 5512 | NG | 747 | 116850 | 4456 | 29256 1158.76 | 41176 | 055
51(Mar-06 1850 | NG |1289]120083 | 2019 | 1224 105360 | 235.40 | 0.8
52| Apr-06 1173 | OK | 1082|1221.94 | -880 |-179.68 |-36.03 | 955.11 | 12689 | 0.02
53|May-06 1901 | OK |1291[1293.05 | 1517 | -78.91 |-36.03 | 104553 | 24547 | 0.19
54| Jun-06 2534 | NG |1039]122251 | 1054 |10L07 1302.28 | 26328 | 025
5 Jul-06 781 1206] 124263 | 134 | 66.13 111181 | 9419 | 008
56| Aug-06 2603 | OK | 1069]1150.72 | 2851 | 541 |-1636 | 1205.26 |-136.26 | 0.3
57 Sep-06 1405 | NG |1297]118153 | 10.72 | 58.39 1086.18 | 210.82 | 0.6
58] Oct-06 452 1240[ 1189.05 | 525 | 3341 113479 | 105.21 | 0.08
59| Nov-06 5.9 1325] 116098 | -12.00 | 185.98 1395.13 | 7013 | 005
60| Dec-06 115 1806] 1155.64 | -10.07 | 643.86 1785.23 | 2077 | 001
61| Jan-07 1243 | OK | 884118149 | 0.71 |-332.04|34473| 77367 | 11033 | 0.2
62| Feb-07 12466 | NG | 396 | 102151 | -4750 |-47094 880.63 |-49363| 125
63| Mar-07 1774 | NG | 1199]104327 | 2672 | 89.2 986.26 | 21274 | 0.18
64| Apr-07 1268 | OK  |1460]1210.38 | 34.13 | 4550 |344.73 | 98052 | 479.48 | 033
65|May-07 1169 | NG |2050]1538.46 | 119.61 | 23743 1217.48 | 83252 | 041
66| Jun-07 1965 | NG |1935|178L11 | 15653 | 35.52 1557.00 | 378.00 | 020
67| Jul-07 2390 | NG |1640|1862.28 | 133.92 |-149.79 187151 |-23151 | 0.14
68| Aug 07 2377 | NG |1587]186124 | 9343 |-14441 1979.84 |-392.84 | 0.25
69 Sep-07 1746 | NG |1586]1815.66 | 5L73 | -9593 2013.07 | -427.07| 027
70/ 0ct-07 L67 2021] 190651 | 6346 | 76.85 1900.80 | 120.20 | 0.06
71 Nov-07 927 | NG |2410[205267 | 8827 | 27778 2155.96 | 254.04 | 0.1
72| Dec07 769 | OK  |2505|2049.86 | 60.95 |542.75 |10141 | 2784.80 |-279.80 | 0.11
73] Jan-08 3560 | OK | 2214] 225048 | 10345 |-174.77 |10L41 [ 245555 |-24155 | 0.1
74 Feb-08 2888 | OK | 2479]2549.29 | 16146 |256.29 |10L.41 | 1884.99 | 594.01 | 0.24
75| Mar-08 120 2842] 272446 | 16557 | 104.34 2799.86 | 4214 | 001
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Table 5 Verification result of Med M/T calculated by additive seasonal model with
a=0.30, #=0.30, y=0.62and c=0.1

Alpha  0.30
Beta 0.30
Diff (%) Gamma 0.62
Interpol
Month (Yt-Yt.l)/Y[.l (Yt-Ft)/Yt ation Yi R: Gt St New S; Ft E; Abs(EdYy)
value

1| Jan-02 0.00 244 -108.50
2 |Feb-02| 17.21 286 -66.50 |-92.00
3| Mar-02| -3.15 277 -75.50
4| Apr-02| 32.85 368 15.50 | 4.50
5|May-02| 10.05 405 52.50 | 4.50
6 | Jun-02 7.90 437 84.50
71 Jdul-02| 12.13 490 137.50 |127.00
8 |Aug-02| 6.53 522 169.50
9|Sep-02| -14.94 444 91.50 |113.50
10{ Oct-02| -7.66 410 57.50
11| Nov-02| -83.90 66 -286.50 | 64.01
12| Dec-02| 325.76 281 (35250 | 3.36 |-71.50 | 64.01
13| Jan-03 62.23 NG | 655 |478.15 | 40.05 | 68.21 247.36 | 407.64 | 0.62
14| Feb-03 52.95 NG | 960 |670.69 | 85.80 |153.85 426.21 |533.79 | 0.56
15| Mar-03 29.36 OK |964841.39 |111.27 | 47.19 |64.01 | 680.99 |283.01 | 0.29
16| Apr-03 -21.17 NG | 7991901.91 | 96.04 |-57.83 957.16 |-158.16 | 0.20
17| May-03 -61.36 NG | 651|878.12 | 60.09 |-120.67 1002.46 |-351.46 | 0.54
18| Jun-03 -41.85 NG | 721|847.70 | 32.94 | -46.29 1022.71 |-301.71 | 0.42
19| Jul-03 -37.03 NG | 7431798.10 | 8.18 | 18.23 1007.64 |-264.64 | 0.36
20| Aug-03 -28.56 OK | 759 |741.24 |-11.33 | 75.53 | 64.01 | 975.77 |-216.77 | 0.29
21) Sep-03 -6.26 773 |715.38 |-15.69 | 70.52 843.41 | -70.41 0.09
22| Oct-03 20.96 NG | 958 |759.94 | 2.38 |144.55 757.19 [200.81 | 0.21
23| Nov-03 32.79 OK | 708 |831.97 | 23.28 |-185.85|14.38 | 826.33 |-118.33 | 0.17
24| Dec-03 -12.29 NG | 698 | 829.53 | 15.56 |-108.67 919.26 (-221.26 | 0.32
25( Jan-04 -79.08 NG | 510|724.10 |-20.74 |-106.62 913.30 (-403.30 | 0.79
26| Feb-04 -51.99 OK | 564 |615.40 |-47.12 | 26.74 | 14.38 | 857.21 |-293.21 | 0.52
27| Mar-04 -23.34 NG | 499 |533.34 |-57.61 | -3.30 632.28 |-133.28 | 0.27
28| Apr-04 8.15 455 1486.86 |-54.27 | -41.75 417.90 | 37.10 0.08
29| May-04 40.81 OK | 527 1497.12 |-34.91 | -27.43 | -1.88 | 311.93 | 215.07 | 0.41
30( Jun-04 21.67 NG | 531]496.73 |-24.55 | 3.60 415,91 | 115.09 | 0.22
31| Jul-04 8.51 536 | 485.86 |-20.45 | 37.99 490.41 | 45.59 0.09
32| Aug-04 14.81 OK | 635]493.63 |-11.98 |116.30 | 95.43 | 529.42 | 105.58 | 0.17
33| Sep-04 -124.46 | NG | 246 |389.80 |-39.54 | -62.21 552.16 (-306.16 | 1.24
34| Oct-04 3.73 514 | 356.02 |-37.81 | 152.87 494.81 | 19.19 0.04
35[ Nov-04 76.62 OK | 566 |448.30 | 1.22 214 |47.81 | 33259 [233.41 | 041
36| Dec-04 51.24 OK | 699 |556.96 | 33.45 | 46.59 |47.81 | 340.84 | 358.16 | 0.51
37| Jan-05 -24.69 NG | 388 |561.68 | 24.83 |-148.15 483.79 | -95.79 0.25
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34

Alpha  0.30

Beta 0.30

Diff (%) Gamma 0.62

Interpol
Month | (YeYer)/Yea| (YeF)/Yy | ation | Y, R G St |[NewS:| K E: |Abs(E/Y)
value

38| Feb-05 -33.90 | NG |458[539.93 | 10.86 | -40.56 600.89 |-142.89 | 0.31
39| Mar-05 14.72 OK | 642 |579.14 | 19.36 | 37.67 |47.81 |547.49 | 9451 | 0.15
40| Apr-05 -6.86 521 |587.78 | 16.15 | -57.25 556.76 | -35.76 | 0.07
41| May-05 6.26 615 [615.48 | 19.61 |-10.74 602.05 | 12.95 | 0.02
42| Jun-05 -14.87 | OK | 556 [610.28 | 12.17 |-32.25 |-42.53 | 638.69 | -82.69 | 0.15
43| Jul-05 -45.79 | NG | 453[560.22 | -6.50 |-51.94 660.44 |-207.44 | 0.46
44| Aug-05 -61.06 | OK | 416 [477.51 |-29.36 | 6.18 |[-42.53 | 649.15 |-233.15| 0.56
45| Sep-05 -7.80 358 1439.77 |-31.88 | -74.32 385.94 | -27.94 | 0.08
46| Oct-05 -46.41 | OK | 383 |354.56 |-47.88 | 75.81 |-63.13 | 560.76 |-177.76 | 0.46
47| Nov-05 50.75 NG | 627 |402.14 |-19.24 |140.07 354.50 | 27250 | 0.43
48| Dec-05 46.91 NG | 809 [496.75]14.92 |211.11 430.71 | 378.29 | 0.47
49| Jan-06 -14.68 | OK | 317 [497.71 ] 10.73 |-168.31 [-63.13 | 363.52 | -46.52 | 0.15
50| Feb-06 -14.12 | OK | 410|491.08 | 552 |-65.65 |-63.13 | 467.88 | -57.88 | 0.14
51| Mar-06 17.93 NG | 651 |531.62 | 16.03 | 88.27 544.41 |1 106.59 | 0.16
52| Apr-06 -26.07 | NG | 389 [517.23 | 6.90 |-101.20 490.39 |-101.39 | 0.26
53| May-06 -24.31 | OK |413[494.01 | -2.13 |-54.26 |-63.13 | 513.39 |-100.39 | 0.24
54| Jun-06 -29.47 | NG | 355 [460.49 |-11.55 | -77.60 449.35 | -94.35 | 0.27
55| Jul-06 0.00 397 |448.94 |-11.55 | -51.94 397.00 | 0.00 0.00
56| Aug-06 -26.73 | OK | 350 [409.31 |-19.97 | -34.38 |-64.00 | 394.86 | -44.86 | 0.13
57| Sep-06 -1.29 311 |388.14 |-20.33 | -76.06 315.02 | -4.02 0.01
58| Oct-06 -4.38 425 1362.22 |-22.01 | 67.74 304.67 |120.33 | 0.28
59| Nov-06 -31.94 | NG | 364 [305.33 |-32.47 | 89.66 480.28 |-116.28 | 0.32
60| Dec-06 -5.90 457 | 264.76 |-34.90 | 199.42 483.96 | -26.96 | 0.06
61| Jan-07 70.41 OK | 208 |273.80 |-21.72 |-104.83 |144.90 | 166.73 | 41.27 | 0.20
62| Feb-07 -60.71 | NG | 116 230.95 |-28.06 | -96.18 188.95 | -72.95 | 0.63
63| Mar-07 1.63 296 [204.34 |-27.62 | 90.37 291.17 | 4.83 0.02
64| Apr-07 79.70 NG | 372|265.66 | -0.94 | 27.32 75.51 ]296.49 | 0.80
65| May-07 56.15 NG | 480 |345.58 | 23.32 | 62.59 201.60 | 278.40 | 0.58
66| Jun-07 34.69 OK | 446 |415.31 | 37.24 | -10.54 | 19.52 | 291.30 | 154.70 | 0.35
67| Jul-07 0.34 402 |452.97 | 37.37 | -51.34 400.62 | 1.38 0.00
68| Aug-07 -14.56 | NG | 398 [472.95 | 32.15 | -59.50 426.34 | -28.34 | 0.07
69| Sep-07 -12.61 | NG | 381 [490.69 | 27.83 | -96.89 429.03 | -48.03 | 0.13
70| Oct-07 -20.13 | OK |488(489.04 | 18.98 | 25.15 | 11.86 | 586.26 | -98.26 | 0.20
71] Nov-07 -5.97 564 1497.92 | 15.95 | 75.06 597.68 | -33.68 | 0.06
72| Dec-07 -41.25 | OK | 505]451.38 | -2.79 |109.13 | 83.86 | 513.87 | -8.87 0.02
73| Jan-08 24.61 OK | 456 (482.26 | 7.31 |-56.17 | 83.86 | 343.76 | 112.24 | 0.25
74| Feb-08 30.86 OK | 569 |542.25 | 23.11 | -20.05 | 83.86 | 393.38 | 175.62 | 0.31
75| Mar-08 0.80 OK | 661 |566.94 | 23.59 | 92.65 655.73 | 5.27 0.01
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Table 6 Verification result of Low A/T calculated by additive seasonal model with

a=0.30, #=0.30, =0.77and ¢ =0.1

Alpha 030
Beta  0.30
Diff (%) Gamma 0.77

Month (e Yl Yol (YeRY | PO v | R |G | s News| R | B [asEm)
1[Dec-02] 0.00 155 93.00
2] an-03| 5097 234 1400 | 550
3| Feb-03] 4487 339 91.00 | 550
4|Mar03] 383 352 104.00
5| Apr-03| 3381 233 15,00 | 26.50
6 |May-03] 14559 199 49.00 | 26.50
7] un03] -101 197 51.00
8| 03| 863 214 34,00
9| Aug03] 1355 243 5,00 |-30.50
10] sep-03] 9.5 21 27.00
1foct03] 2036 266 18.00 | 23.66
12[Nov-03] 2143 303 | 248.00 | 1527 | 75.00 | 23.66
13| Dec-03 5667 | NG | 393 | 33000 | 3532 | 27.26 17027 | 22273 | 057
14] Jan-04 2311 | NG | 457 |397.00 | 4482 | 4301 370.91 | 86.09 | 0.9
15 Feb-04 6.16 502 | 432.64 | 4204 | 7431 10741 | 5459 | 0.1
16] Mar-04 5,60 548 | 465.47 | 39.28 | 87.44 578.68 | -30.68 | 0.06
17] Apr-04 8.97 538 | 519.3 | 4362 | 11.05 53125 | 675 | 001
18]May-04 1032 | OK | 57358059 |4895 | -17.06 | 5,81 |580.35 | -16.35 | 0.03
19] Jun-04 8.31 63L | 645.28 | 5367 | -22.67 57854 | 5246 | 0.8
20] Jul-04 1917 | NG | 558 | 666.86 | 44.04 | 9174 664.94 | -106.94 | 0.9
21| Aug-04 171 604 | 707.33 | 4297 | -11.43 680.40 | 1360 | 0.2
22] Sep-04 2471 | NG | 580 |707.31 | 3007 |-104.37 72330 | -143.30 | 0.5
23] Oct-04 4361 | NG | 526 | 66857 | 9.43 |-105.85 761,04 | -235.04 | 045
24| Nov-04 157 765 | 68160 | 1051 | 8148 70165 | 6335 | 008
25 Dec-04 9.29 793 |714.20 | 17.14 | 67.01 719.36 | 7364 | 009
26 Jan-05 4949 | NG | 518 | 65443 | 5.93 | -95.40 77435 | -256.35 | 049
27| Feb-05 2527 | NG | 577 | 60475 |-19.06 | -4.41 722.81 | -145.8L | 0.5
28] Mar-05 6.38 719 | 599.46 |-14.93 | 112.20 673.13 | 45.87 | 006
20| Apr-05 654 559 | 573.55 |-18.22 | -8.70 50558 | 3658 | 007
30 May-05 1400 | NG | 62658165 |-1033] 3031 54950 | 7648 | 0.2
31] Jun-05 1675 | NG | 659 | 60443 | -0.39 | 36.91 54865 | 11035 | 0.7
32| Jul-05 3.1 493 [ 598.25 | -2.13 |-102.16 512.29 | -19.29 | 004
33| Aug-05 497 557 | 587.81 | -4.62 | -26.38 58460 | 2769 | 0.5
34] Sep-05 417 457 | 576.64 | 6,59 |-116.15 47881 | 2181 | 005
35| 0ct-05 2546 | NG | 370 | 54179 |-15.06 |-156.71 46421 | 9421 | 05
36| Nov-05 1211 | NG | 692 |55087 | 752 | 126.72 608.21 | 8379 | 0.2
37| Dec-05 1250 | NG  |1064]680.14 | 3321 | 31141 61136 | 45264 | 043




Table 6 (Continued)

36

Alpha  0.30

Beta 0.30

Diff (%) Gamma 0.77
Month (Y- Yoo Vool (YR | RN LR G | s (News| R | B |AsEM)
38] Jan-06 3887 | NG | 44566146 | 17.65 |-188.78 617.95 | 17295 | 0.39
39| Feb-06 6742 | NG | 40359760 | -6.80 |-15L11 67470 | 27170 | 067
40| Mar-06 0.00 703 | 590.80 | 6.80 | 112.20 70300 | 000 | 0.00
41| Apr-06 2040 | NG | 470 |552.40 |-16.28 | -65.55 57530 | 10530 | 0.2
42| May-06 0.97 561 | 534.49 |-16.77 | 2737 56643 | 543 | 0.1
43| Jun-06 1483 | NG | 48349624 |-23.22| -L.77 55463 | 7163 | 0.5
44] Ju1-06 2493 | OK | 49450096 |-12.13 | -3567 | 3.62 | 37086 | 12314 | 0.25
45| Aug-06 2.9 483 | 501.29 |-11.09 | -20.14 47145 | 115 | 002
46] Sep-06 2016 | OK | 5853638 | 276 | 3303 |-2L.02 | 37405 | 15395 | 0.9
47| Oct-08 3406 | OK | 58360082 | 2126 | 4572 |-2L.02 | 38243 | 20557 | 0.3
48| Nov-06 2235 | OK | 61258104 | 8.95 | 5286 |-2L.02 | 74880 | 13680 | 0.22
49| Dec-06 213 | OK | 74354247 | 5.30 | 22589 |-21.02 | 90140 | -158.40 | 021
50 Jan-07 3506 | OK | 54459585 | 12.30 | -83.16 |-21.02 |348.39 | 195,61 | 0.36
51| Feb-07 0785 | NG | 23154034 | -8.04 | 27315 457.04 | -226.04 | 0.98
52| Mar-07 6499 | NG |1841]89125 |99.64 | 758.22 64450 | 119650 | 0.65
53] Apr-07 3823 | NG |1498[1162.69|15.18 | 243,64 92534 | 57266 | 0.38
54|May-07 730 1250(1286.49 [142.97 | -21.89 134124 | 9124 | 007
55| Jun-07 2161 | NG |1174]1353.36]120.14]-138.75 1421.70| 25370 | 022
56| Jul-07 409 | NG |1020]1348.15|82.53 |-261.26 147711 | 45711 | 045
57| Aug-07 2858 | NG |1097]1336.62 | 5431 |-189.43 141054 | 31354 | 029
58] Sep-07 1507 | NG |1179]1337.26| 3821 |-129.62 136992 | -190.92 | 0.6
59| 0ct-07 172 1353(1382.45 | 40.31 | -33.47 135446 | -146 | 000
60| Nov-07 043 1482|1424.67 | 40.88 | 56.31 1401.74] 8026 | 0.5
61| Dec 07 1335 | NG |1952|1543.72 6433 | 36657 144454 | 50746 | 026
62 Jan-08 159 1501|1600.88 | 62.18 | -96.08 1587.04 | -86.04 | 006
63] Feb-08 2624 | NG |11011576.39| 3618 |-429.14 1389.91 | 28891 | 026
64| Mar-08 10263 | OK | 1170[1252.33]-71.89 | 109.89 237079 |-1200.79 | 103
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Table 7 Verification result of Low M/T calculated by additive seasonal model with

a =054, #=0.30, y=0.30and ¢ =0.1

Alpha 0.54
Beta 0.30
Diff (%) Gamma 0.30
Month | (YeYou)Yes| (YeFQY: ["ROA v | RO G | s [News| R | B |AsEM)
1[3an-02| 0.00 10 2350
2 [Feb-02] 50.00 15 11850 | -9.50
3 [Mar-02] 4667 22 1150 | -9.50
4| Apr02| 59.09 35 150 | -9.50
5 [May-02] 14.29 40 650 | -9.50
6 [Jun02| 5.00 38 450
7] Ju02 | 36.84 24 950 | -3.50
8 |Aug-02| 58.33 38 450 | -350
9 [Sep-02| 4737 20 11350 | -350
10[ 0ct-02| 45.00 29 450 | 350
11/ Nov-02| 37.93 40 650 | -3.50
12 Dec-02| 12750 o1 [ 3350 | 7.36 | 57.50 | -3.50
13[ Jan-03 0002 | NG |174[126.02 [32.91 | 2.06 17.36 | 156.64 | 0.90
14 Feb-03 6390 | NG | 389 ]294.07 [73.45 | 15.53 149.43 | 239.57 | 0.62
15| Mar-03 0.01 356 |367.51 | 73.45 | -1L.50 358.02 | 202 | 001
16 Apr-03 6760 | NG | 264|343.94 |44.34 | -22.93 431.46 |-167.46 | 0.63
17[May-03 0938 | NG | 19828130 | 12.25 | -20.44 378.78 |-180.78 | 0.91
18] Jun-03 7539 | OK | 205[242.96 | 2.93 | 8.24 | -9.78 [298.04 | -93.04 | 0.45
1] Jul-03 434 241 24572 | 1.22 | 8.07 236.53 | 447 | 0.02
20 Aug-03 6.87 233 [235.80 | -3.83 | 2.31 241.00 | 800 | 0.03
21] Sep-03 418 208 [237.15 | 2.28 | -12.20 20847 | 047 | 000
22[ 0ct-03 1001 | OK | 256 |248.81 | 1.90 | -0.99 | 25.27 [231.37 | 24.63 | 0.10
23] Nov-03 2345 | OK | 336|293.55 |14.75 | 17.09 | 25.27 |247.21 | 88.79 | 0.26
24 Dec-03 9.46 404 [329.07 [ 20.98 | 62.73 304.80 | 99.20 | 0.25
25] Jan-04 2.25 356 | 354.40 | 22.29 | -0.96 348.00 | 8.00 | 0.02
26| Feb-04 2.95 381 |370.59 | 20.46 | 13.99 392.22 | 1122 | 003
27 Mar-04 6.74 407 [ 405.98 [ 24.94 | -7.75 379.55 | 27.45 | 0.07
28| Apr-04 1964 | NG | 341[394.50 | 14.01 | -32.10 407.98 | -66.98 | 0.20
29| May-04 9.54 429 |430.76 | 20.69 | -14.84 388.07 | 40.93 | 0.10
30 Jun-04 11633 | OK | 381|417.63 | 1054 | -16.75 |-21.02 | 44166 | -60.66 | 0.16
31] Jul-04 1834 | OK | 355(392.77 | -0.08 | -16.98 |-21.02 |420.10 | -65.10 | 0.18
32 Aug-04 1039 | NG | 490 |444.34 |15.42 | 1531 395.01 | 94.99 | 0.19
33 Sep-04 16641 | NG | 168 |307.77 |-30.18 | -50.47 447.56 |-279.56 | 1.6
34 Oct-04 2585 | NG |373|330.00 |-14.46 | 12.01 302.85 | 7015 | 0.19
35| Nov-04 2063 | NG | 473|39L75 | 841 | 36.48 340.81 | 132.19 | 028
36| Dec-04 3008 | NG | 66250841 [40.88 | 89.99 462.88 | 199.12 | 0.30
37| Jan-05 2982 | NG | 366450.16 | 11.14 | -25.92 548.33 |-182.33 | 0.50
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Alpha  0.54

Beta 0.30

Diff (%) Gamma 0.30

Month (Yt'Yt-l)/Yt-l (Yt'Ft)/Yt |nte\l;z(|)[1€;tl0ﬂ Y, R: G St New S; Ft E; Abs(E{/Yy)

38| Feb-05 -10.28 OK 43143722392 | 7.93 |-21.02 |475.30 | -44.30 | 0.10
39| Mar-05 28.36 NG 605 [534.44 |31.91 | 15.75 433.39 | 171.61 | 0.28
40/ Apr-05 6.27 570 |585.78 | 37.74 | -27.21 534.24 | 35.76 | 0.06
41| May-05 -9.67 555 [594.33 [ 28.98 | -22.19 608.69 | -53.69 | 0.10
42| Jun-05 -1.60 597 |618.12 | 27.42 | -18.06 602.30 | -5.30 | 0.01
43| Jul-05 -31.77 NG 477 1563.14 | 2.70 | -37.73 624.52 |-147.52 | 0.31
44| Aug-05 -36.74 OK | 425)480.95 [-22.77 | -6.06 |-36.57 |581.16 |-156.16 | 0.37
45| Sep-05 -9.01 374 1439.85 |-28.27 | -55.08 407.71 | -33.71 | 0.09
46| Oct-05 -32.85 OK 319 |354.61 |-45.36 | -2.14 |-36.86 |423.79 |-104.79 | 0.33
47| Nov-05 30.85 NG 500 |393.13 |-20.20 | 57.59 345.73 | 154.27 | 0.31
48| Dec-05 36.32 NG 727 516.50 | 22.88 | 126.14 462.92 | 264.08 | 0.36
49| Jan-06 -96.73 NG 261 |402.13 |-18.30 | -60.48 513.46 |-252.46 | 0.97
50| Feb-06 -41.94 OK 276 1320.89 |-37.18 | -7.92 |-36.86 [362.81 | -86.81 | 0.31
51| Mar-06 35.88 NG 467 1374.80 | -9.85 | 38.68 299.46 | 167.54 | 0.36
52| Apr-06 -31.93 NG 256 [320.51 |-23.19 | -38.40 337.74 | -81.74 | 0.32
53| May-06 8.59 301 |311.38 |-18.97 | -18.64 275.14 | 25.86 | 0.09
54| Jun-06 -23.58 NG 222 1263.95 |-27.51 | -25.23 274.35]-52.35 | 0.24
55| Jul-06 43.38 OK 351 [319.24 | -2.67 | -16.88 | 52.46 |198.72 | 152.28 | 0.43
56| Aug-06 -15.00 NG 270 [ 294.55 | -9.28 | -11.61 280.00 | -10.00 | 0.04
57| Sep-06 21.44 OK 293 1319.42 1 0.97 | -46.48 |52.46 |230.19 | 62.81 | 0.21
58| Oct-06 12.33 OK 363 |344.72 | 8.27 | 3.99 |52.46 [283.53 | 79.47 | 0.22
59| Nov-06 -21.12 NG 339 |314.07 | -3.41 | 47.80 41058 | -71.58 | 0.21
60| Dec-06 -4.50 418 1300.44 | -6.47 | 123.57 436.80 | -18.80 | 0.04
61| Jan-07 -44.13 NG 162 |255.10 |-18.13 | -70.27 23348 | -71.48 | 0.44
62| Feb-07 -110.14 NG 109 |171.70 |-37.71 | -24.35 200.11 | -91.11 | 0.84
63| Mar-07 43.76 OK 307 [207.02 |-15.80 | 57.07 |62.57 |172.67 | 134.33 | 0.44
64| Apr-07 44.83 OK 277 [258.73 | 4.45 | -21.40 | 62.57 |152.82 | 124.18 | 0.45
65| May-07 51.38 OK 503 1403.70 | 46.61 | 16.74 | 62.57 |244.53 | 258.47 | 0.51
66| Jun-07 -11.86 NG 380 [425.80 | 39.25 | -31.40 425.08 | -45.08 | 0.12
67| Jul-07 -20.48 NG 372 |423.64 | 26.83 | -27.31 517.51 |-145.51 | 0.39
68| Aug-07 -17.34 NG 374 1415.21 116.25 | -20.49 438.86 | -64.86 | 0.17
69| Sep-07 11.09 OK | 433 457.57 | 24.08 | -39.91 | 62.57 [483.92 | -50.92 | 0.12
70| Oct-07 =34/l 468 1472.06 | 21.21 | 1.57 534.11 | -66.11 | 0.14
71| Nov-07 -14.39 OK 473 1456.27 |10.11 | 38.48 |-11.70 [541.07 | -68.07 | 0.14
72| Dec-07 -36.24 OK | 433)381.05 (-15.49 | 102.08 |-11.70 |589.94 |-156.94 | 0.36
73| Jan-08 39.24 OK 486 |469.24 | 15.61 | -44.16 |-11.70 [295.29 | 190.71 | 0.39
74| Feb-08 -0.99 456 |482.41 |14.88 | -24.97 460.50 | -4.50 | 0.01
75| Mar-08 -9.13 508 1472.08 | 7.32 | 50.73 559.86 | -51.86 | 0.10
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From Figure 21 to Figure 25, they show that the proposed model generally
better track the actual data than the company’s forecasts, except when there are wide
fluctuation from one month to the

next.

—— Actual sale —@—Company's forecast —ll— Forecast by original HW SSRC .0 coct by modified HW
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Figure 21 Comparison among actual sale data, company’s forecast, forecast by
original HW and forecast by modified HW during May’07 to March’08
for Top A/T.
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Figure 22 Comparison among actual sale data, company’s forecast, forecast by
original HW and forecast by modified HW during May’07 to March’08
for Med A/T.

—&— Actual sale —@— Company'’s forecast —ll— Forecast by original HW ™= Forecast by modified HW

900

800

700

600

500

400

300

200

100 -

0

May'07 Jun'07 Jul'07 Aug'07 Sep'07 Oct'07 Nov'07 Dec'07 Jan'08 Feb'08 Mar'08

Figure 23 Comparison among actual sale data, company’s forecast, forecast by
original HW and forecast by modified HW during May’07 to March’08
for Med M/T.
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Figure 24 Comparison among actual sale data, company’s forecast, forecast by

original HW and forecast by modified HW during May’07 to March’08

for Low A/T.
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Figure 25 Comparison among actual sale data, company’s forecast, forecast by

original HW and forecast by modified HW during May’07 to March’08

for Low M/T.
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Table 8 shows the MAPE of the forecasts that this automobile company had

(see Appendix F) , the forecasts from the original HW and the forecasts from our

modified model.

Table 8 MAPE of the company’s forecasts, the original HW forecasts and the

modified HW forecasts.

Top A/IT
Med A/T
Med M/T
Low A/T
Low M/T

Average

Company’s
forecasts

0.574
0.394
0.543
0.167
0.313

0.398

MAPE
Original HW
forecasts

0.445
0.594
0.220
0.236
0.196

0.338

Modified HW
forecasts
0.317
0.173
0.179
0.259
0.224

0.230

The result from Table 8 shows that both HW models, altogether, perform

better than the company’s forecasts for 4 out of 5 data sets. The modified HW, by

itself, wins in three out of five cases, but the original HW wins for the Low M/T data

set, and the company’s forecasts fares the best for the Low A/T data set.

To see whether the MAPE of the modified HW has any statistical difference

compared to the MAPE of original, hypothesis test on the ratio of two variances is

conducted with the confidential level equal to 0.95 or type I error (« ) equal to 0.05.

A null hypothesis and an alternative hypothesis are described respectively as

. 2 2
Ho O od iw =0 0rg.Hw

. 2 2
Hi O pod iw <O0rg.Hw
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where oy, 4 IS variance of the modified HW, and o4, ,,, is variance of the

original HW.

Table 9 Hypothesis test result when «=0.05 and degree of freedom of the
modified HW = 10 and degree of freedom of the original HW = 10

f, =2—12 f 0051010 Conclusion of hypothesis test
2
Top AT 0.51 0.34 Fail to reject null hypothesis
Med A/T 0.08 0.34 Reject null hypothesis
Med M/T 0.66 0.34 Fail to reject null hypothesis
Low A/T 1.20 0.34 Fail to reject null hypothesis
Low M/T 1.31 0.34 Fail to reject null hypothesis

The result from Table 9 shows that only the MAPE of the Med A/T is
statistically different. It means that the MAPE of the modified HW is statistically
lower than the MAPE of original HW for only the Med A/T configuration. However,

we may be able to improve this by increasing sample size more.

To apply the modified HW into the inventory management for car dealers,
historical sale record should be periodically uploaded onto Information Database
Center. This data are then fed to some computer program to calculate sale forecasts

which can be used for production planning.
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CONCLUSION AND RECOMMENDATIONS

Conclusion

This study shows that a modification of the HW method according to the
proposed model can reduce a fluctuation of data noticeably as shown in Figure 11 to
Figure 14. The proposed model can perform forecast of car ordering well with

threshold value ¢ = 10% as proved in Figure 11 — Figure 15.

To prove how the proposed model improves the forecasting process, data
during May 2007 to March 2008 are used to compare company’s forecasts and
forecasts from the original HW. The MAPE comparison result (Table 8) shows that
the modified HW can perform better than others especially for Top A/T, Med A/T and
Med M/T configurations which have large data size with wide data fluctuation.
Noticeably, the modified HW is unable to work well with data which have a small
data size with narrow data fluctuation such as both Low A/T and Low M/T. This is
probably because we cannot estimate HW parameter well when the sample size is

small.

Nevertheless, in statistical point of view, MAPE result does not show
statistical difference except Med A/T. Result of the F-Test shows that the difference
in MAPE are statistically different only Med A/T. However, in the real world, what
entrepreneurs care is magnitude of data rather than statistical significance because

increasing or decreasing magnitude of data means money they save or lose.

This study can be implemented into another industry which shows
characteristic such as trend and seasonality by reconsidering the type of HW model
(either additive seasonal model or multiplicative seasonal model) and a proper
threshold value. Although, the modified HW can help manage forecasts especially
forecasts with high fluctuation, users should consider circumstances and consult

experienced analysts altogether before using results estimated from the modified HW.
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In this way, utilization would be better than a user trusts the calculated result without
any further consideration.

Recommendations

For further study in the future, this study can be improved further if a better
job of determining smoothing constants («, £ and y in Equations (2)—(4) and
(10)—(12)) will be done by using non-linear programming. In addition, scale

transformation by taking logarithm for highly different value of collected data would
help forecasting models to perform better.
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Appendix A
Raw data of all 5 configurations
(Top A/T, Med A/T, Med M/T, Low A/T and Low M/T)
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Appendix Table A1 Actual sale volume of all configuration since
Jan 2002 — March 2008

50

o configuration| s A/T | Med AT | Med M/ | Low AT | Low M/T
1 Jan-02 188 265 244 10
2 Feb-02 196 390 286 15
3 Mar-02 237 433 277 22
4 Apr-02 253 561 363 35
5 May-02 271 699 405 40
6 Jun-02 216 713 437 38
7 JukF02 257 751 290 24
8 Aug-02 266 804 522 38
9 Sep-02 171 717 244 20
10 Oct-02 113 522 2410 29
11 Nov-02 23 47 66 40
12 Dec-02 1320 603 281 155 o1
13 Jan-03 1811 1270 655 234 174
14 Feb-03 1371 1187 960 339 389
15 Mar-03 1473 1170 964 352 356
16 Apr-03 1238 909 799 233 264
17 May-03 1148 811 651 199 198
18 Jun-03 1257 1127 721 197 205
19 Juk03 1450 1175 743 214 241
20 Aug-03 1321 1157 759 243 233
21 Sep-03 1101 1148 773 221 228
22 Oct-03 1130 1314 958 266 256
23 Nov-03 1207 1214 708 323 336
24 Dec-03 1434 1744 698 393 404
25 Jan-04 1075 1248 510 457 356
26 Feb-04 1130 1337 564 502 381
27 Mar-04 1058 1220 2499 548 407
28 Apr-04 967 1183 455 538 341
29 May-04 1037 1434 527 573 429
30 Jun-04 1160 1491 531 631 381
31 Jul-04 975 1420 536 558 355
32 Aug-04 1242 1760 635 694 490
33 Sep-04 1123 1537 246 580 168
34 Oct-04 924 1469 514 526 373
35 Nov-04 1009 1555 566 765 473
36 Dec-04 1245 2134 699 793 662
37 Jan-05 703 1317 388 518 366
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Month Configuration Top A/T | Med A/T | Med M/ | Low A/T | Low M/T
38 Feb-05 793 1436 458 577 431
39 Mar-05 970 1757 642 719 605
40 Apr-05 764 1562 521 559 570
41 May-05 798 1505 615 626 555
42 Jun-05 860 1667 556 659 597
43 Jul-05 651 1322 453 493 477
44 Aug-05 718 1376 416 557 425
45 Sep-05 559 1063 358 457 374
46 Oct-05 589 960 383 370 319
47 Nov-05 1040 1668 627 692 500
48 Dec-05 1515 2330 809 1064 727
49 Jan-06 230 795 317 445 261
50 Feb-06 554 747 410 403 276
51 Mar-06 588 1289 651 703 467
52 Apr-06 667 1082 389 470 256
53 May-06 640 1291 413 561 301
54 Jun-06 564 1039 355 483 222
55 Jul-06 548 1206 397 494 351
56 Aug-06 551 1069 350 483 270
57 Sep-06 440 1297 311 528 293
58 Oct-06 465 1240 425 588 363
59 Nov-06 517 1325 364 612 339
60 Dec-06 663 1806 457 743 418
61 Jan-07 290 884 208 544 162
62 Feb-07 118 396 116 231 109
63 Mar-07 963 1199 296 1841 307
64 Apr-07 1081 1460 372 1498 277
65 May-07 935 2050 480 1250 503
66 Jun-07 705 1935 446 1174 380
67 Jul-07 578 1640 402 1020 372
68 Aug-07 472 1587 398 1097 374
69 Sep-07 401 1586 381 1179 433
70 Oct-07 468 2021 488 1353 468
71 Nov-07 696 2410 564 1482 473
72 Dec-07 707 2505 505 1952 433
73 Jan-08 529 2214 456 1501 486
74 Feb-08 528 2479 569 1101 456
75 Mar-08 664 2842 661 1170 508
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Calculation example of HW method for Top A/T configuration
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Whent=1
S1 = Yl - R12
12
2V
— Y _ t=1
o
—188— (188 +196 + 237 + 253+ 271+ 216 + 257 + 266 +171+ 113+ 23+1320)
12
=-104.58
Whent=2
Sz = Yz - R12
12
2V
Y __t=
-2 12
— 106 (188+196 + 237 + 253+ 271+ 216 + 257 + 266 +171+113 + 23 +1320)
12
=-96.58
Whent=3
S3 = Ys - R12
12
2
Y __t=
- 1
= 937_ (188 +196 + 237 + 253 + 271 + 216 + 257 + 266 + 171+ 113 + 23 + 1320)
12
=-55.58
Whent =4
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12
2,
Y __t=1
-4 12
= 953 (188 +196 + 237 + 253+ 271+ 216 + 257 + 266 +171+113 + 23 + 1320)
12
=-39.58
Whent=5
S5 = Ys - R12
12
2V
Y o t=l
- 12
= 971 (188+196 + 237 + 253 + 271+ 216 + 257 + 266 +171+ 113 + 23 +1320)
12
=-21.58
Whent=16
Se = Ye - R12
12
2V
Y _ =1
- ° 12
= 971 (188+196 + 237 + 253+ 271+ 216 + 257 + 266 +171+113 + 23+1320)
12
=-76.58
Whent=7
S = Y; =Ry

t=1




= 957 _ (188 +196 + 237 + 253 + 271+ 216 + 257 + 266 + 171+ 113 + 23 + 1320)
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12
=-35.58

Whent=8

Ss = Ys - R12

12
2V
Y __t=1
- 12

= 266 — (188 +196 + 237 + 253+ 271+ 216 + 257 + 266 +171+113 + 23 +1320)

12
=-26.58

Whent=9

S9 = Y9 - R12

12
2
A

Y
- 12

(188 +196 + 237 + 253+ 271+ 216 + 257 + 266 +171+113+ 23 +1320)

=171-
12

=-121.58
When t =10

S10 = YlO - R12

12
2
=

Y.
o 12

- 113 (188+196 + 237 + 253+ 271+ 216+ 257 + 266 +171+113 + 23+1320)

12



=-179.58
Whent=11
S11 = Y11 - RlZ
12
PR
Y _ =1
_ 11 12
(188 +196 + 237 + 253+ 271+ 216 + 257 + 266 + 171+ 113 + 23 +1320)

= 23—
12

=-269.58

Whent=12

12
2V,
— t=1

R
12 12

_188+196+ 237 + 253+ 271+ 216+ 257 + 266 +171+113+ 23 +1320
12

=292.58

Y., —Y
G — 12" "1
1 12-1

_ 1320-188
11

=102.91

812 = Y12 - R12
12
2
_ =
12 12

(188 +196 + 237 + 253+ 271+ 216 + 257 + 266 +171+113 + 23 +1320)
12

=1320-

=1027.42
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Whent=13
Ris = a(Y;-S)+(@-a)(R, +G,,)
= 0.59x[1811-(-104.58)]+ (1 —0.59) x (292.58 +102.91)
=1298.99
Gy, = B(R; —Ryp)+(1- )Gy,
= 0.30x(1298.99 — 292.58) + (1—0.30) x102.91
=373.96
Si3 = 7(Ys —Ri) +(L-7)S,
= 0.30x(1811-1298.99) + (1—0.30) x (—104.58)
=80.40
Fis =R, +G, +3,
=292.58 + 102.91 + (-104.58)
=290.91
E =Y — Py
=1811-290.91
=1520.09
Whent =14
R, - a(Yy, —=S;)+(1-a)(R; +Gyy)

_ 0.59x[1317 — (~96.58)] + (1— 0.59) x (1298.99 + 373.96)

=1550.88

G14 - ,B(Rm - R13) + (1_ﬂ)613
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Whent=15

RlS

G15

_ 0.30x (1550.88 —1298.99) + (1 — 0.30) x 373.96

=337.34

= 7(Y14 - R14) + (1_7)82

_ 0.30x (1371—1550.88) + (L— 0.30) x (~96.58)

-121.57
— R;+G;; +5S,

= 1298.99 + 373.96 + (-96.58)
= 1576.36

= Y14 - I:14

=1371-1576.36
=-205.36

= 0{(Y15 —SS)+(1—0£)(R14 + G14)
_ 0.59x[1473 - (~55.58)]+ (1 — 0.59) x (1550.88 + 337.34)

=1674.46

= ﬂ(Rls - R14) + (l_ﬂ)Gu
_ 0.30x (1674.46 —1550.88) + (1— 0.30) x 337.34
=273.21

— 7(Y15 - Rls) + (1_7)83
— 0.30x (1473 -1674.46) + (1—0.30) x (—55.58)

=-99.35
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When t =16

R16

Ry, +G, +S;

1550.88 + 337.34 + (-55.58)
1832.64

Y15 - F15

1473 - 1832.64
-359.64

— a(Y16 _84)+(1_a)(R15 +Gls)

0.59 x [1238 — (—39.58)] + (1 — 0.59) x (1674.46 + 273.21)

1549.39

ﬂ(Rle - RJ_S) + (1_ﬂ)GlS
0.30x (1549.39 —1674.46) + (1-0.30) x 273.21
153.73

7(Yis —Ry) + (1 =7)S,
0.30x (1238 -1549.39) + (1—0.30) x (—39.58)
-121.13

- R +Gys +3,

1674.46 + 273.21+(-39.58)
1908.09

YlG - F16

1238 —1908.09
-670.09
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When t =17

Rl?

When t =18

R18

- a(Y; =Sg)+(L-a)(Rg +Gy)
— 0.59x[1148 - (—21.58)]+ (1 —0.59) x (1549.39 +153.73)
= 1386

- ﬂ(RIY - Rle) + (1_ﬂ)GlG
_ 0.30x (1386 —1549.39) + (1—0.30) x 153.73

=58.59

— 7(Y17 - R17) +(1- 7)85
— 0.30x(1148-1386) + (1—0.30) x (—21.58)

=-86.51

— R +G + S

= 1549.39 + 153.73+(-21.58)
= 1681.54

Y17 - F17

= 1148 - 1681.54
=-533.54

- a(Y—S¢)+(L-a)(R;, +Gy;)
— 0.59x[1257 — (-76.58)]+(1—0.59) x (1386 + 58.59)
=1378.61
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When t =19

R19

GlQ

- ﬂ(RlS - R17) + (1_ﬂ)Gl7
_ 0.30x(1378.61-1386) + (1— 0.30) x 58.59

=38.80

- y(Yig —Ryg) +(L-7)S,
— 0.30x (1257 —1378.61) + (1—0.30) x (—76.58)

=-90.09

R, +G;; + S,

1386 + 58.59+(-76.58)
=1368.01

Y18 - F18

= 1257 - 1368.01
=-111.01

—a(Yy—S;)+(1-a)(R, +Gy)
— 0.59x[1450 — (—35.58)]+(1—0.59) x (1378.61+ 38.80)
=1457.93

- ﬂ(ng - R18) + (1_ /B)GIS
_ 0.30x(1457.93-1378.61) + (1—0.30) x 38.80

=50.95

- 7(Y19 - R19)+(1_7)S7

_ 0.30 (1450 —1457.93) + (1— 0.30) x (~35.58)
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When t =20

RZO

=-27.29

Ry + G18 + S7

=1378.61 + 38.80+(-35.58)
=1381.83

Y19 - F19

= 1450 - 1381.83
=68.17

—a(Yy—Sg)+(-a)(R, +Gy)
— 0.59x[1321—(-26.58)]+ (1—0.59) x (1457.93 + 50.95)

=1413.01

- IB(Rzo - R19) + (1_ﬂ)G19
_ 0.30x(1413.01-1457.93) + (1— 0.30) x 50.95
=22.19

— V(Yzo - Rzo) + (1_7)88
— 0.30%(1321-1413.01) + (1-0.30) x (—26.58)

=-46.21

R +Gjg + S,

1457.93 + 50.95+(-26.58)
=1482.30

Yzo - on
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1321 - 1482.30

=-161.30
When t =21
R, — a(Y21_89)+(1_a)(R20 +Gzo)
— 0.59x%[1191-(-121.58)]+(1—-0.59) x (1413.01+ 22.19)
=1362.32
G,, — LR, —Ry) +(1—5)Gy,
— 0.30x(1362.32-1413.01) + (1-0.30) x 22.19
=0.33
821 - y(YZl_RZl)_'_(l_y)SQ
— 0.30x(1191-1362.32) + (1-0.30) x (—121.58)
=-136.50
F. - Ry + Gy + S
= 1413.01 + 22.19+(-121.58)
=1313.62
EZl = Y21 - le
=1191 - 1313.62
=-122.62
Whent =22
Ry, = a(Yy, =S)+(1-a)(Ry +Gy)

_ 0.59x[1130 — (~179.58)]+ (1 — 0.59) x (1362.32 + 0.33)



G22

When t =23

R23

GZS

=1331.11

= B(Ry —R,)+(1-B)G,
— 0.30x(1331.11-1362.32) + (1-0.30) x 0.33
=-9.31

— 7Yy —=Ry) +@=7)Sy,
— 0.30x(1130-1331.11) + (1 - 0.30) x (—179.58)
=-186.04

= RZl + GZl + S10

= 1362.32 + 0.33+(-179.58)
= 1183.07

= Yzz - Fzz

1130 - 1183.07
-53.07

- a(Y, =Sy)+1-a)(Ry, +Gy,)
— 0.59x[1207 — (—269.58)]+ (1 - 0.59) x[1331.11+ (-9.13)]
= 1413.87

- /B(st - Rzz) + (1_13)622
_ 0.30x(1413.87 —1331.11) + (1—0.30) x (—9.13)

=18.43

- 7(Y23 - st) + (1_7/)811
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Whent=24

R24

_ 0.30x (1207 —1413.87) + (1— 0.30) x (—269.58)

-250.77

= R22 + GZZ + Sll

= 1413.87 + 18.43+(-269.58)
= 1052.39

= Y23 - F23

= 1207 - 1052.39
154.61

- a(Yy —Sp)+ (- a)(Ry +Gyg)
— 0.59x(1434-1027.42) +(1—0.59) x (1413.87 +18.43)
= 822.65

- /B(R24 - Rza) + (1_13)623
_ 0.30x(822.65-1413.87) + (1—0.30) x18.43

=-164.46

= 7(Y24 - R24) + (1_7)312
— 0.30x(1434—-822.65) + (1-0.30) x1027.42

=902.60

= R23 +G23 + SlZ

=1413.87 + 18.43+1027.42
=2459.72
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Whent=25

RZS

When t =26

RZG

Y24 - F24

1434 — 2459.72
-1025.72

= a(YZS _813)+(1_ a)(R24 + G24)

0.59 x (1075 — 80.40) + (1 — 0.59) x [822.65 + (—164.46)]
858.14

/B(st - R24) + (1_ ﬂ)Gz4
0.30 x (858.14 —822.65) + (1— 0.30) x (—164.46)

-104.48

7(Y25 - st) +(1- 7/)513
0.30x (1075—-858.14) + (1-0.30) x80.40

121.33

Rt + Gy 545

822.65 + (-164.46)+80.40
= 738.58

Y25 - I:25

1075 - 738.58
336.42

a(Yy —S1)+(L—a)(Rys +Gys)
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GZG

When t= 27

R27

C;27

_ 0.59x[1130 — (~121.57)] + (1— 0.59) x [858.14 + (—104.48)]

=1049.61

- IB(Rze - R25) + (1_ﬂ)st
_ 0.30x (1049.61-858.14) + (1-0.30) x (~104.48)
=-15.69

— 7(Y26 - Rze) + (1_7)814
— 0.30x(1130-1049.61) + (1-0.30) x (-121.57)

=-60.98

= R25 + GZS + S14

= 858.14 + (-104.48)+(-121.57)
= 632.09

Y26 - Fzs

= 1130 -632.09
=497.91

= a(Yy —=Si)+(L—a)(Ry +Gy)
— 0.59x[1058 — (—99.35)]+ (1 —0.59) x[1049.61 + (—15.69)]

=1107.28

— B(Ry —Ry) + (11— B)Gy
— 0.30x(1107.28 —1049.61) + (1—0.30) x (—15.69)
=6.32
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Sy — 7(Y27 _R27)+(1_7)815
— 0.30x (1058 -1107.28) + (1— 0.30) x (—99.35)

=-84.33

RZG + GZG + SlS

= 1049.61 + (-15.69)+(-60.98)
= 934.57

Y27 - I:27

= 1058 - 934.57
=123.43

When t = 28

Ry — (Y, —S;i)+A-a)(Ry, +Gy)
— 0.59x[967 —(-121.13)]+(1-0.59) x (1107.28 + 6.32)
=1098.46

Gza - /B(st _R27)+(1_:B)Gz7
_ 0.30x(1098.46 —1107.28) + (1— 0.30) x 6.32

=1.77

Sy — 7(Y28 _R28)+(1_7)816
— 0.30x (967 —1098.46) + (1—0.30) x (—121.13)

=-124.23

R27 + GZ7 + SlG

= 1107.28 + 6.32 +(-121.13)
= 992.47



When t =29

R29

629

= Y28 - F28

=967 -992.47
=-25.47

- a(Yyy —Sy;)+(@—a)(Ry +Gy)
— 0.59x[1037 — (—86.51)]+ (1 - 0.59) x (1098.46 +1.77)

=1114.07

- ,B(Rzg - Rzg) + (1_ﬁ)628
_ 0.30x(1114.07 —1098.46) + (1 0.30) x1.77

=5.93

= 7Yy —=Ry) +1—-%)Sy;
— 0.30x(1037-1114.07) + (1-0.30) x (—86.51)
=-83.68

= R28 + G28 + S17

= 1098.46 + 1.77 +(-124.23)
=1013.72

= Y29 - I:29

=1037 -1013.72
=23.28
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When t =30

RSO

Whent=31

R31

Gay

- a(Yso _818)+(1_05)(R29 +ng)
— 0.59x[1160—(-90.09)]+ (1—-0.59) x (1114.07 + 5.93)

=1197.32

- IB(Rso - Rzg) + (l_ﬂ)ng
_ 0.30x(1197.32-1114.07) + (1-0.30) x 5.93
=29.12

— V(Yso - Rso) +(1- 7)818
— 0.30%(1160-1197.32) + (1-0.30) x (—90.09)

=-74.26

= R29 +(329 + S18

=1114.07 + 5.93 +(-90.09)
=1029.90

Y30 - Fso

=1160 - 1029.90
=130.10

a(Ys =Sy) +(1L—a)(Ry +Gy)

_ 0.59x[975 - (-27.29)]+ (1 — 0.59) x (1197.32 + 29.12)
=1093.21

- IB(Rsl - Rzo) + (1_ﬂ)Gso
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Whent =32

R32

GSZ

_ 0.30x (1093.21-1197.32) + (1— 0.30) x 29.12

=-10.85

- 7(Ys —Rgy) +(1=7)S,
— 0.30x(975-1093.21) + (1 - 0.30) x (—27.29)
=-54.56

RSO + G30 + Slg

= 1197.32+ 29.12 +(-27.29)
=1199.16

Y31 - F31

=975-1199.16
=-224.16

— a(Yy —Sy)+1-a)(Ry +Gy)

_ 0.59x[1242 — (—46.21)]+ (1— 0.59) x [1093.21+ (—10.85)]

=1204.71

- B(Ry, —Ry) + (1= B)G,,
— 0.30x(1204.71-1093.21) + (1-0.30) x (—10.85)
=25.86

— 7Y, =Rg) + (1-7)Sy
— 0.30x (1242 -1204.71) + (1-0.30) x (—46.21)
=-21.16
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When t =33

R33

RSl + GBl + SZO

= 1093.21+ (-10.85) +(-46.21)
=1036.15

Ysz - Faz

=1242 - 1036.15
=205.85

a(Yy—Sy)+(1-a)(R,, +Gy,)
_ 0.59x[1123—(-136.50)]+(1—0.59) x (1204.71+ 25.86)

=1247.77

- ,B(Rss - Raz) + (1_ IB)Gaz
_ 0.30x (1247.771-1204.71) + (1— 0.30) x 25.86

=31.02

= 7Yy = Ry) +(L=7)S,
— 0.30x(1123-1247.77) + (1-0.30) x (—136.50)
=-132.98

R32 + GSZ + SZl

= 1204.71+ 25.86 +(-21.16)
= 1094.07

Y33 - F33

=1123 -1094.07
=28.93
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Whent=34

Rs,

Whent=35

R35

- a(Yy —S,)+1—a)(Ry +Gy)
— 0.59x[924 — (—186.04)]+(1—0.59) x (1247.77 + 31.02)
=1178.49

- /B(R34 - R33) + (1_13)633
_ 0.30x(1178.49 —1247.77) + (1- 0.30) x 31.02

=0.93

- 7(Ys —Ry) +(L-%)S,,
— 0.30% (924 -1178.49) + (1-0.30) x (—186.04)

=-206.58

= R33 +G33 + S22

=1247.77+ 31.02 +(-186.04)
=1092.75

Y34 - F34

=924 -1092.75
=-168.75

= a(Yas _st)"‘(l_ a)(R34 + 634)
— 0.59x[1009 — (-250.77)]+(1—0.59) x (1178.49 + 0.93)
=1227.18
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When t =36

R36

GBS

- /B(Rss - R34) + (1_ﬂ)Gz4
_ 0.30x(1227.18-1178.49) + (1- 0.30) x 0.93

=15.26

— 7(Ya3s = Rgs) + (1= 7)S,,
— 0.30% (1009 —1227.18) + (1—0.30) x (—250.77)

=-240.99

Ry +Ggy +55

1178.49+ 0.93 +(-250.77)
= 928.65

Y35 - I:35

= 1009 - 928.65
=80.35

- 0{(Y36 —824)+(1—0{)(R35 + GSS)
_ 0.59x (1245 —902.60) + (1 - 0.59) x (1227.18 + 15.26)

=707.48

- /B(Rse - Rss) + (1_ﬂ)Gz5
_ 0.30x(707.48-1227.18) + (1- 0.30) x15.26

=-145.23

— 7(Y3s = Ry) +(1=7)S,,

_ 0.30x (1245 707.48) + (1 - 0.30) x 902.60
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793.07

F36 = R35 + GSS + S24

=707.48+ 15.26 +902.60
=2145.03

Y36 - Fae

= 1245 -2145.03
=-900.03

When t =37

R - a(Yy —Sy)+(1—a)(Ry +Gy)
— 0.59x%(703-121.33)+(1—0.59) x[707.48 + (—145.23)]

=573.79

G37 - IB(R37 - Rse) + (1_ﬂ)Gse
_ 0.30x(573.79 — 707.48) + (1 - 0.30) x (~145.23)

=-141.77

Sy — 7(Y37 _R37)+(1_7)825
— 0.30x(703-573.79) + (1-0.30) x121.33

=-141.77

R36 + G36 + S25

707.48+ (-145.23) +121.33
= 683.59

Y37 - F37



When t = 38

R38

When t = 39

R39

76

=703 -683.59
=19.41

_ a(Y—Sy)+1-a)(R;; +Gy)
— 0.59%[793-(-60.98)] + (1 —0.59) x[573.79 + (—141.77)]

=682.82

— B(Ry —Ry) +(1-B)Gy;
— 0.30x(682.82-573.79) + (1-0.30) x (—141.77)
=-66.53

- 7(Yas —Rag) + (L= 7)Sy
— 0.30x(793-682.82) + (1-0.30) x (—60.98)
=-9.64

= R37 +GB7 + S26

= 573.79+ (-141.77) +(-60.98)
= 371.04

Y38 - Fss

=793 -371.04
=421.96

= a(Yae =Sy)+(L—a)(Ry +Ggg)

_ 0.59x[970 — (—84.33)] + (1 — 0.59) x [682.82 + (~66.53)]



G39

When t =40

R40

G

S

= 876.65

— B(Ry —Ry) +(1- B)Gy
— 0.30x(876.65—682.82) + (1—0.30) x (—66.53)

=11.58

- 7(Ysg —=Rg) + (1-7)Sy
— 0.30x(970—-876.65) + (1—0.30) x (—84.33)

=-31.02

= RSS +G38 + S27

= 682.82+ (-66.53) +(-84.33)
= 531.97

Y39 - I:39

=970 -531.97
438.03

Yy =Sy)+1L—a)(Ry +Gy)

_ 0.59x[764 — (-124.23)] + (1— 0.59) x (876.65 +11.58)

=888.23

— B(Ry —Ry) + (1= 5)Gy,
— 0.30x(888.23-876.65) + (1-0.30) x11.58

=11.58

- 7Y —Ry) +1—7)Sy
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Whent=41

R41

G41

_ 0.30x (764 —888.23) + (1—0.30) x (~124.23)

-124.23

= R39 +G39 + S28

= 876.65+ 11.58 +(-124.23)
= 764.00

= Y40 - F4o

=764.00 - 764.00
0

= a(Yy =S)+(L-a)(R, +Gy)
— 0.59x[798 - (—83.68)] + (1 —0.59) x (888.23 +11.58)
= 889.03

- /B(R41 - R40) + (1_ﬂ)G40
_ 0.30x(889.03—888.23) + (1—0.30) x11.58

=8.35

- Yy —Ru)+@=7)Sy
— 0.30x(798-8.35) + (1-0.30) x (—83.68)
=-85.88

= R40 +G40 + S29

= 888.23+ 11.58 +(-83.68)
=816.13
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When t =42

R41

When t = 42

Ry,

= Y41 - F41

=798 - 816.13
-18.13

— (Y =Sy)+1—a)(Ry +Gy)
— 0.59x[798 — (—83.68)] + (1—0.59) x (888.23 +11.58)
= 889.03

- /B(R41 - R40) + (1_ﬂ)G40
_ 0.30x(889.03—888.23) + (1—0.30) x11.58

=8.35

- Y = Ry) +(1=7)Sy
— 0.30x(798-8.35) + (1-0.30) x (—83.68)
=-85.88

= Rig +Gyo + S5

= 888.23+ 11.58 +(-83.68)
= 816.13

Y41 - F41

=798 - 816.13
=-18.13

= a(Y42 _Sso)"‘(l_a)(Ru + G41)
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When t =43

R43

Gy

_ 0.59x[860 — (~74.26)] + (1 - 0.59) x (889.03 + 8.35)

=919.30

= IB(R42 - R41) + (1_ﬂ)G41
_ 0.30x(919.30—889.03) + (1—0.30) x 8.35

=14.92

- 7Y —Rp) +(1—7)S4
— 0.30x(860—-919.30) + (1—0.30) x (—74.26)
=-69.77

R41 + G41 + SSO

889.03+ 8.35 +(-74.26)
= 823.11

= Y42 - I:42

=860 - 823.11
=36.89

- a(Yi—Sy)+(1L-a)(R, +G,;)
— 0.59x[651—(-54.56)]+(1—0.59) x (919.30 +14.92)

=798.32

- B(R;z —R,)+ (1= )G,
— 0.30%(798.32-919.30) + (1-0.30) x14.92

=-25.85
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S43

When t = 44

R

G43

— 7(Y43 - R43) +(1- 7)831
— 0.30x(651—-798.32) + (1—0.30) x (—54.56)

=-69.77

= R42 +(342 + SSl

= 019.30+ 14.92 +(-54.56)
= 879.66

Y43 - I:43

=651 - 879.66
=-228.66

= 0{(Y43 _831)+(1_ a)(R42 + G42)
_ 0.59x[651— (—54.56)] + (1— 0.59) x (919.30 +14.92)
=798.32

- B(Ri —R,)+(1- )G,
— 0.30x(798.32-919.30) + (1-0.30) x14.92
=-25.85

— 7(Y43 - R43) +(1- 7)831
— 0.30x(651—-798.32) + (1— 0.30) x (—54.56)

=-69.77

= R42 +(342 + SSl

= 919.30+ 14.92 +(-54.56)
= 879.66
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When t =44

R44

G44

When t =45

Y43 - F43

=651 -879.66
-228.66

a(Yy, —S3)+1-a)(R; +Gy)
0.59%[718—(-21.16)]+(1—0.59) x[798.32 + (—25.85)]

752.67

,B(R44 - R43) + (1_ 13)643
0.30x (752.67 — 798.32) + (1— 0.30) x (—25.85)

-31.79

7Yy —Ry,) +(1=7)S;,
0.30x (718 —752.67) + (1—0.30) x (-21.16)

-25.22

R43 + G43 + S32

798.32+ (-25.85) +(-21.16)
= 751.30

Y44 - F44

=718 - 751.30
-33.30
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When t =46

R46

G

a(Y,s=Sg)+(L-a)(R, +Gy,)

_ 0.59x[559 — (—132.98)] + (1 - 0.59) x [752.67 + (—31.79)]

=703.71

- B(R;s —Ry)+(1- )G,
— 0.30x(703.71-752.67) + (1—0.30) x (—31.79)

=-36.94

— 7(Yss = Rys) + (1=7)S5
— 0.30x(559-703.71) + (1-0.30) x (—132.98)
=-136.50

= Rus + Gy + S5

=752.67 (-31.79) +(-132.98)
=587.90

= Y45 - F45

=559 - 587.90
=-28.90

= (Y —Sg)+(1—a)(R;s +Gy)
— 0.59x[589 —(—206.58)]+ (1—0.59) x[703.71+ (—36.94)]

=743.33

— B(Ry —Ry) + (1= B)Gys

_ 0.30x (743.33—703.71) + (1— 0.30) x (—36.94)

83



846

When t =47

R47

=-13.97

= 7(Yee = Rys) +1=7)S,,
— 0.30x(589—-743.33) + (1-0.30) x (—206.58)
=-190.90

= Rys +Gus + Sy

703.71 + (-36.94) +(-206.58)
= 460.19

Y46 - F46

=589 -460.19
=128.81

a(Y,;; —Sg)+1—a)(R, +Gy)
— 0.59x[1040 - (—240.99)] + (1 - 0.59) x[743.33 + (—13.97)]
= 1057.23

- /B(R47 - R4e) + (1_ /B)G46
_ 0.30x (1057.23 - 743.33) + (1— 0.30) x (—13.97)

=84.39

— 7Yy —Ry) +(@A=7)Ss
— 0.30x (1040 -1057.23) + (1 —0.30) x (—240.99)
=-173.86

= Rig +Gys + S5
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When t =48

R

Gug

743.33 + (-13.97) +(-240.99)
= 488.36

Y47 - I:47

= 1040 - 488.36
551.64

a(Y,—Sx)+(1-a)(R, +G,;)
0.59x (1515-793.07) + (1 —0.59) x (1057.23 + 84.39)
892.17

- IB(R48 - R47) + (l_ﬂ)GM

0.30x (892.17 —1057.23) + (1 0.30) x 84.39
9.55

7(Y48 - R48) +(1- 7)836
0.30x (1515-892.17) + (1—0.30) x 793.07

742.00

I:247 + G47 + S36

1057.23 + 84.39 +793.07
=1934.69

Y48 - F48

=1515-1934.69
-419.69
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When t =49

R49

When t =50

RSO

aA(Yye—S5)+1L—a)(Rys +Gyg)

_ 0.59x (230 -123.70) + (1 — 0.59) x (892.17 +9.55)

=428.95

— B(Ry —Ry) + (1= B)Gq
— 0.30x(428.95-892.17) + (1-0.30) x9.55
=-132.28

= 7Yoo = Ry) +1=7)Sy

_ 0.30x (230 - 428.95) + (1-0.30) x123.70

26.90

= Rig Gy + 34

=892.17 + 9.55 +123.70
=1025.42

= Y49 - F49

=230-1025.42
=-795.42

= a(Ysy =Sge) +(L—a)(Ry +Gy)
— 0.59x[554 —(—9.64)] +(1—0.59) x[428.95 + (—132.28)]

=455.35
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Whent =51

R51

GSl

- ,B(Rso - R49) + (1_ 13)649
_ 0.30x (455.35—428.95) + (1—0.30) x (-132.28)

=-84.67

— 7(Yso —=Rgp) + (1—7) S5
— 0.30x (554 —455.35) + (1-0.30) x (—9.64)
=22.85

= R49 + G49 + 838

= 428.95 + (-132.28) +(-9.64)
= 287.04

Yso - Fso

=554 - 287.04
266.96

— (Y5, —Sg) +(L—a)(Ry, +Gy)
— 0.59%[588 - (—31.02)] + (1 - 0.59) x[455.35 + (—84.67)]

=518.28

= B(Rg; —Ry) +(1— B)Gy,
— 0.30x(518.28 — 455.35) + (1—0.30) x (—84.67)

=-40.39

— 7(Yss —Rgy) + (1=7)S4
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When t =52

RSZ

GSZ

_ 0.30x (588 —518.28) + (1— 0.30) x (—31.02)

-0.80

= RSO +G50 + 839

=455.35 + (-84.67) +(-31.02)
=339.65

Y51 - F51

=588 — 339.65
248.35

- a(Ys, =S,)+1-a)(Ry, +Gy)
— 0.59x[667 —(-124.23)]+(1—0.59) x[518.28 + (—40.39)]
=664.13

- ﬂ(Rsz - R51) + (1_ﬂ)651
_ 0.30x(664.13—-518.28) + (1 0.30) x (—40.39)

=15.48

- 7(Ys, =Rg,) +(1=7)S,,
— 0.30x (667 —664.13) + (1-0.30) x (—124.23)
=-86.10

= R51 + G51 + S40

= 664.13 + (-40.39) +(-124.23)
= 353.67
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When t =53

R53

Y52 - F52

=667 — 353.67
=313.33

- a(Ys;—=S,)+ (- a)(Rs, +Gg,)
— 0.59x[640—(—85.88)] +(1—-0.59) x (664.13+15.48)
=707.11

- /B(ng - Rsz) + (1_13)652
_ 0.30x(707.11—664.13) + (1— 0.30) x15.48

=23.73

= 7(Yss = Rs3) + (L= 7)S,,
— 0.30x(640—-707.11) + (1—0.30) x (—85.88)
=-80.25

= R52 +G52 + S4l

= 664.13 + 15.48 +(-85.88)
= 593.72

Yss - F53

=640 -593.72
=46.28
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Whent=54

Rs,

When t =55

R55

G55

— a(Yy —S,)+(1-a)(Rs; +Gy;)
— 0.59x[564 — (—69.77)]+(1—0.59) x (707.11+ 23.73)

=673.15

- IB(R54 - Rsa) + (l_ﬂ)Gsa
_ 0.30x(673.15—-707.11) + (1- 0.30) x 23.73
=6.42

— 7(Y54 - R54) +(1- 7)842
— 0.30x (564 —673.15) + (1—0.30) x (—69.77)

=-81.58

= R53 +GS3 + S42

=707.11 + 23.73 +(-81.58)
= 661.07

Y54 - I:54

=564 - 661.07
=-97.07

a(Yss —S43)+1—a)(Rs, +Gg,)

_ 0.59x[548 — (~82.39)] + (1 - 0.59) x (673.15 + 6.42)
= 650.34

- IB(Rss - R54) + (1_ﬂ)G54
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When t =56

RSG

GS6

_ 0.30x(650.34 — 673.15) + (1— 0.30) x 6.42

=-2.35

- 7(Yss —Rss) + (L= 7)S,s
— 0.30x (548 -650.34) + (1-0.30) x (—82.39)
=-88.37

R54 + G54 + S43

= 673.15 + 6.42 +(-88.37)
=597.18

Yss - I:55

=548 -597.18
=-49.18

— a(Yes —S44) +(1—a)(Rgs +Gy)

_ 0.59x[551— (—25.22)] + (1 — 0.59) x [650.34 + (—2.35)]

=605.33

= B(Reg —Rgs) + (11— B)Ggs
— 0.30x(605.33-650.34) + (1—0.30) x (—2.35)

=-15.15

— 7(Yss = Rss) + (1= 7)Su
— 0.30x(551-605.33) + (1-0.30) x (—25.22)
=-33.95
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When t =57

R57

GS?

R55 + GSS + S44

650.34 + (-2.35) +(-25.22)
=622.78

Yss - Fse

=551-622.78
-71.78

- a(Ys; =S,5) + (1 —a)(Rgs + Gy )

0.59 % [440 — (~136.50)] + (1 — 0.59) x [605.33 + (~15.15)]

582.05

B(Rs; —Rg) + (11— B)Gg
0.30x (582.05-605.33) + (1—0.30) x (—15.15)

-17.59

7(Ys; =Rg;) + (L= 7)S s
0.30x (440 -582.05) + (1—0.30) x (—136.50)
-138.17

RSG + G56 + S45

605.33 + (-15.15) +(-136.50)
= 453.68

Y57 - F57

=440 - 453.68
-13.68
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When t =58

R58

When t =59

R59

- a(Ys —S,)+(1—a)(Ry; +Gy;)
— 0.59%[465—(—190.90)] + (1 —0.59) x[582.05 + (—17.59)]
=618.81

- /B(Rss - R57) + (1_ /B)G57
_ 0.30x(618.81—582.05) + (1—0.30) x (—17.59)

=-1.28

— 7(Yeg = Reg) + (1= )S46
— 0.30x(465-618.81) + (1—0.30) x (—190.90)
=-179.77

= R57 +GS7 + S46

= 582.05 + (-17.59) +(-138.17)
= 37357

= Y58 - F58

=465 - 373.57
=91.43

- a(Yse—S,)+(1—a)(Rs +Ggg)
— 0.59x[517 - (-173.86)] +(1—0.59) x[618.81+ (-1.28)]
=661.12
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When t =60

RGO

GGO

- /B(ng - Rss) + (1_ﬂ)658
_ 0.30x(661.12 —618.81) + (1—0.30) x (~1.28)

=11.79

= 7(Ysg —Rs) + (L= 7)S,;
— 0.30x(517-661.12) + (1-0.30) x (—173.86)

=-164.94

R58 + GSS + S47

618.81 + (-1.28) +(-173.86)
= 443.67

Y59 - I:59

=517 - 443.67
=73.33

- Ol(YGO _S4s)+(1_a)(R59 +G59)
_ 0.59x (663 742.00) + (1 0.59) x (661.12 +11.79)
=226.00

- /B(Reo - ng) + (1_ ﬂ)ng
_ 0.30x(226.00—661.12) + (1—-0.30) x11.79

=-122.28

— 7Yoo —Rgo) + (1= 7)S g

_ 0.30x (663 — 226.00) + (1— 0.30) x 742.00
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650.50

F60 = R59 +G59 + 848

=661.12 + 11.79 +742.00

= 141491
Eso = Yeo - Feo
=663 - 1414.91
=-751.91
Whent =61
Re: —a(Yg—S)+1-a)(Rg +Gy)
_ 0.59x (290 — 26.90) + (1 — 0.59) x[226.00 + (~122.28)]
=198.45
Gﬁl - IB(RM - Reo) + (1_ﬂ)Geo
_ 0.30x(198.45 — 226.00) + (1 - 0.30) x (—122.28)
=-93.86
Se1 - 7(Y61 _R61)+(1_7)S49
_ 0.30x (290 —198.45) + (1— 0.30) x 26.90
=46.30
F61 = Rso +Geo + S49

226.00 + (-122.28) +26.90
=130.62

E61 = YGl - FGl



=290 -130.62

= 159.38
When t = 62
Rs, — a(Ye —Sg) +(1—a)(Rg, +Gy,)
— 0.59%(118-22.85) +(1—-0.59) x[198.45 + (-93.86)]
=98.98
Ge, - B(Rs, —Rg) + (- B)Gg,
— 0.30x(98.98-198.45) + (1-0.30) x (—93.86)
=-95.54
S, — 7(Ye, —Rgy) + (L=7)Ss
— 0.30x(118-98.98) + (1—0.30) x 22.85
=21.70
Fe2 — Rey +Gg; + 34
=198.45 + (-93.86) +22.85
=127.44
E62 = Yez - Fez
=118 -127.44
=-944
When t = 63
Res - a(Yes —Sg) +(L—a)(Rg, +Gg,)

_ 0.59x[963— (~0.80)] + (1 — 0.59) x [98.98 + (~95.54)]



=2.63

E63

=963 -2.63

Whent =64

R64

=574.25

— B(Rg —Rg) +(1- B)Gq,
— 0.30x(574.25-98.98) + (1 - 0.30) x (—95.54)

=75.70

- 7(Yes —Res) + (1-7)S5,
— 0.30x(963—-574.25) + (1—0.30) x (—0.80)
=116.07

= R62 +G(32 + S51

= 98.98 + (-95.54) +(-0.80)

Y63 - F63

960.37

a(Yg —Ss,)+(L—a)(Re; +Gg;)

_ 0.59x[1081— (-86.10)] + (1 — 0.59) x (574.25 + 75.70)

=957.32

— B(Rgy —Rgz) + (11— B)Gq,
— 0.30x(957.32-574.25) + (1-0.30) x 75.70

=167.91

- 7(Yes — Res) + (1= 7)S5,
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_ 0.30x (1081—957.32) + (1—0.30) x (~86.10)

-23.16

= R63 + G63 + S52

= 574.25 + 75.50 +(-86.10)
= 563.85

= Y64 - F64

= 1081 - 563.85
=517.15
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Appendix C
Detailed result when calculation done by the additive seasonal model and
multiplicative seasonal model for all five configurations.
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Appendix Table C1 Forecasted demand of Top A/T calculated by additive seasonal
model with ¢ =0.59, #=0.30and y=0.30

Alpha 0.59
Beta 0.30 MAPE 0.33
Gamma 0.30
Month Yi R¢ Gt S F E; AbS(Et/Yt)
1| Jan-02 | 188 -104.58
2 | Feb-02 | 196 -96.58
3 | Mar-02 | 237 -55.58
4 | Apr-02 | 253 -39.58
5 | May-02 | 271 -21.58
6 | Jun-02 | 216 -76.58
7 | Jul-02 | 257 -35.58
8 | Aug-02 | 266 -26.58
9| Sep-02 | 171 -121.58
10| Oct-02 | 113 -179.58
11| Nov-02 | 23 -269.58
12| Dec-02 | 1320 | 292.58 | 102.91 | 1027.42
13| Jan-03 | 1811 |1298.99 | 373.96 80.40 | 290.91| 1520.09 0.84
14| Feb-03 | 1371 | 1550.88 | 337.34 | -121.57 | 1576.36 | -205.36 0.15
15| Mar-03 | 1473 | 1674.46 | 273.21| -99.35| 1832.64 | -359.64 0.24
16| Apr-03 | 1238 | 1549.39 | 153.73 | -121.13 | 1908.09 | -670.09 0.54
17| May-03|1148|1386.00 | 58.59| -86.51| 1681.54 | -533.54 0.46
18| Jun-03 | 1257| 1378.61 | 38.80| -90.09 | 1368.01 | -111.01 0.09
19| Jul-03 | 1450| 1457.93 | 50.95| -27.29| 1381.83 68.17 0.05
20| Aug-03|1321|1413.01| 22.19| -46.21| 1482.30| -161.30 0.12
21| Sep-03 | 1191 1362.32 0.33 | -136.50 | 1313.62 | -122.62 0.10
22| Oct-03 | 1130 1331.11 -9.13 | -186.04 | 1183.07 -53.07 0.05
23| Nov-03 | 1207 | 1413.87 | 18.43 | -250.77 | 1052.39 | 154.61 0.13
24| Dec-03 | 1434 | 822.65 |-164.46 | 902.60 | 2459.72 |-1025.72 0.72
25| Jan-04 |1075| 858.14 |-104.48 | 121.33| 738.58| 336.42 0.31
26| Feb-04 | 1130| 1049.61 | -15.69| -60.98| 632.09| 497.91 0.44
27| Mar-04 | 1058 | 1107.28 6.32| -84.33| 93457 | 123.43 0.12
28| Apr-04 | 967 | 1098.46 1.77 | -124.23 | 992.47 -25.47 0.03
29| May-04| 1037 | 1114.07 5.93| -83.68| 1013.72 23.28 0.02
30| Jun-04 |1160|1197.32 | 29.12| -74.26| 1029.90| 130.10 0.11
31| Jul-04 | 975 | 1093.21 | -10.85| -54.56| 1199.16 | -224.16 0.23
32| Aug-04 | 1242 | 1204.71 | 25.86| -21.16| 1036.15| 205.85 0.17
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Alpha 0.59
Beta 0.30 MAPE 0.33
Gamma 0.30
Month Y R¢ Gt Si F E; AbS(Et/Yt)
33| Sep-04 | 1123 | 1247.77 31.02 | -132.98 | 1094.07 28.93 0.03
34| Oct-04 | 924 | 1178.49 0.93| -206.58 | 1092.75| -168.75 0.18
35| Nov-04 | 1009 | 1227.18 15.26 | -240.99 | 928.65 80.35 0.08
36| Dec-04 | 1245 707.48|-145.23 | 793.07 | 2145.03 | -900.03 0.72
37| Jan-05 | 703 | 573.79|-141.77| 123.70| 683.59 19.41 0.03
38| Feb-05| 793 | 682.82| -66.53 -9.64 | 371.04| 421.96 0.53
39| Mar-05| 970 | 876.65 1158 | -31.02| 531.97| 438.03 0.45
40| Apr-05 | 764 | 888.23 11.58 | -124.23 | 764.00 0.00 0.00
41| May-05| 798 | 889.03 8.35| -85.88| 816.13 -18.13 0.02
42| Jun-05 | 860 | 919.30 1492 | -69.77| 823.11 36.89 0.04
43| Jul-05 | 651 | 798.32| -25.85| -82.39| 879.66| -228.66 0.35
44| Aug-05| 718 | 752.67 | -31.79| -25.22| 751.30 -33.30 0.05
45| Sep-05 | 559 | 703.71| -36.94| -136.50 | 587.90 -28.90 0.05
46| Oct-05 | 589 | 743.33| -13.97| -190.90| 460.19 128.81 0.22
47| Nov-05 | 1040 | 1057.23 84.39 | -173.86| 488.36| 551.64 0.53
48| Dec-05 | 1515| 892.17 9.55| 742.00| 1934.69| -419.69 0.28
49| Jan-06 | 230 | 428.95|-132.28 26.90 | 1025.42 | -795.42 3.46
50| Feb-06 | 554 | 455.35| -84.67 22.85| 287.04| 266.96 0.48
51| Mar-06 | 588 | 518.28 | -40.39 -0.80 | 339.65| 248.35 0.42
52| Apr-06 | 667 | 664.13 15.48 | -86.10| 353.67| 313.33 0.47
53| May-06| 640 | 707.11 23.73| -80.25| 593.72 46.28 0.07
54| Jun-06 | 564 | 673.15 6.42| -81.58| 661.07 -97.07 0.17
55| Jul-06 | 548 | 650.34 -2.35| -88.37| 597.18 -49.18 0.09
56| Aug-06 | 551 | 605.33| -15.15| -33.95| 622.78 -71.78 0.13
57| Sep-06 | 440 | 582.05| -17.59| -138.17| 453.68 -13.68 0.03
58| Oct-06 | 465 | 618.81 -1.28 | -179.77 | 373.57 91.43 0.20
59| Nov-06 | 517 | 661.12 11.79 | -164.94 | 443.67 73.33 0.14
60| Dec-06 | 663 | 226.00|-122.28 | 650.50 | 1414.91| -751.91 1.13
61| Jan-07 | 290 | 198.45| -93.86 46.30 | 130.62 159.38 0.55
62| Feb-07 | 118 98.98 | -95.54 21.70 | 127.44 -9.44 0.08
63| Mar-07 | 963 | 574.25 75.70 | 116.07 2.63| 960.37 1.00
64| Apr-07 | 1081 | 957.32| 167.91| -23.16| 563.85| 517.15 0.48
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Appendix Table C2 Forecasted demand of Med A/T calculated by additive
seasonal model with ¢ =0.33, £ =0.30and y=0.54

Alpha 0.33
Beta 0.30 MAPE 0.25
Gamma 0.54
Month Yi R Gt St F E: AbS(Et/Yt)
1| Jan-02 | 265 -277.08
2 | Feb-02 | 390 -152.08
3 | Mar-02 | 433 -109.08
4 | Apr-02 | 561 18.92
5 | May-02 | 699 156.92
6 | Jun-02 | 713 170.92
7 | Jul-02 | 751 208.92
8 | Aug-02 | 804 261.92
9 | Sep-02 | 717 174.92
10| Oct-02 | 522 -20.08
11| Nov-02 | 47 -495.08
12| Dec-02 | 603 | 542.08 30.73 60.92
13| Jan-03 |1270| 889.95| 125.87 74.98 | 295.73| 974.27 0.77
14| Feb-03 | 1187 | 1121.04 | 157.44| -35.27| 863.73| 323.27 0.27
15| Mar-03 | 1170| 1278.67 | 157.50 | -108.86 | 1169.39 0.61 0.00
16| Apr-03 | 909 | 1258.41 | 104.17 | -178.42 | 1455.09 | -546.09 0.60
17| May-03| 811 | 1131.96 3498 | -99.11| 1519.50| -708.50 0.87
18| Jun-03 1127 | 1098.30 14.39 94,72 | 1337.86 | -210.86 0.19
19| Jul-03 [1175| 1064.97 0.07| 155.94| 1321.61 | -146.61 0.12
20| Aug-03 | 1157| 1009.72 | -16.52 | 200.50| 1326.96 | -169.96 0.15
21| Sep-03 |1148| 986.65| -18.49| 167.65| 1168.11| -20.11 0.02
22| Oct-03 | 1314| 1087.27 17.25| 112.15| 948.08| 365.92 0.28
23| Nov-03 |1214| 1301.31 76.28 | -276.62 | 609.44 | 604.56 0.50
24| Dec-03 | 1744 | 1477.03 | 106.11| 171.31| 1438.51 | 305.49 0.18
25| Jan-04 | 1248 | 1449.65 66.06 | -73.22 | 1658.13 | -410.13 0.33
26| Feb-04 | 1337 | 1469.02 52.06 | -87.10| 1480.45| -143.45 0.11
27| Mar-04 | 1220| 1458.51 33.29 | -178.32 | 1412.21 | -192.21 0.16
28| Apr-04 | 1183 | 1449.36 20.55 | -225.53 | 1313.38 | -130.38 0.11
29| May-04 | 1434 | 1490.48 26.73| -76.27 | 1370.81 63.19 0.04
30| Jun-04 |1491| 1477.84 14.92 51.02 | 1611.93| -120.93 0.08
31| Jul-04 |1420| 1418.32 -7.42 73.29 | 1648.70 | -228.70 0.16
32| Aug-04 | 1760 | 1459.27 7.10| 254.20| 1611.40| 148.60 0.08
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Alpha 0.33
Beta 0.30 MAPE 0.25
Gamma 0.54
Month Yt R¢ Gt St Ft E: AbS(Et/Yt)
33| Sep-04 | 1537 | 1434.79 -2.38| 13259 | 1634.02| -97.02 0.06
34| Oct-04 |1469| 1407.82 -9.76 84.84 | 154455 | -75.55 0.05
35| Nov-04 | 1555| 1539.19 32.58 | -119.95| 1121.44| 433.56 0.28
36| Dec-04 | 2134 | 1699.02 70.76 | 312.57| 1743.08 | 390.92 0.18
37| Jan-05 [1317| 1646.23 33.69 | -210.38 | 1696.55 | -379.55 0.29
38| Feb-05 | 1436| 1628.87 18.38 | -143.77 | 1592.82 | -156.82 0.11
39| Mar-05 | 1757 | 1741.02 46.51 | -74.22| 1468.93| 288.07 0.16
40| Apr-05 [ 1562 | 1787.53 46.51 | -225.53 | 1562.00 0.00 0.00
41| May-05 | 1505| 1751.76 21.83| -167.61 | 1757.77 | -252.77 0.17
42| Jun-05 | 1667 | 1722.28 6.43 -5.93 | 1824.61 | -157.61 0.09
43| Jul-05 |1322| 1572.47 | -40.44| -100.16 | 1802.01 | -480.01 0.36
44| Aug-05 [1376| 1398.50| -80.50| 105.96 | 1786.23 | -410.23 0.30
45| Sep-05 [1063| 1191.83 | -118.35 -7.47 | 1450.59 | -387.59 0.36
46| Oct-05 | 960 | 1008.93 | -137.72 13.18 | 1158.33 | -198.33 0.21
47| Nov-05 | 1668 | 1169.62 | -48.19| 211.32| 751.26| 916.74 0.55
48| Dec-05 | 2330| 1413.08 39.30 | 636.35| 1434.00 | 896.00 0.38
49| Jan-06 | 795 | 1306.88 -4.35| -371.91 | 1242.01 | -447.01 0.56
50| Feb-06 | 747 | 1168.50 | -44.56 | -292.56 | 1158.76 | -411.76 0.55
51| Mar-06 [ 1289 1201.83 | -21.19 12.24 | 1049.72 | 239.28 0.19
52| Apr-06 |1082| 1221.94 -8.80| -179.68| 955.11| 126.89 0.12
53| May-06 | 1291 | 1293.05 15.17 | -78.91| 1045.53 | 245.47 0.19
54| Jun-06 [1039| 1222.51 | -10.54| -101.07 | 1302.28 | -263.28 0.25
55| Jul-06 |[1206| 1242.63 -1.34| -66.13| 1111.81 94.19 0.08
56| Aug-06 | 1069 | 1150.72 | -28.51 5.41| 1347.25| -278.25 0.26
57| Sep-06 [1297| 1181.53 | -10.72 58.39 | 1114.74| 182.26 0.14
58| Oct-06 |1240| 1189.05 -5.25 33.41| 1183.99 56.01 0.05
59| Nov-06 | 1325| 1160.98 | -12.09| 185.98 | 1395.13| -70.13 0.05
60| Dec-06 |1806| 1155.64 | -10.07| 643.86| 1785.23 20.77 0.01
61| Jan-07 | 884 | 1181.49 0.71] -332.04| 773.67| 110.33 0.12
62| Feb-07 | 396 | 1021.51| -4750| -470.94| 889.63 | -493.63 1.25
63| Mar-07 | 1199| 1043.27 | -26.72 89.12 | 986.26 | 212.74 0.18
64| Apr-07 | 1460| 1219.38 34.13 4550 | 836.87| 623.13 0.43
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Appendix Table C3 Forecasted demand of Med M/T calculated by additive
seasonal model with « =0.30, f=0.30and y = 0.62

Alpha 0.30
Beta 0.30 MAPE 0.32
Gamma 0.62
Month Yt Rt Gt St Ft Et AbS(Et/Yt)
1| Jan-02 | 244 -108.50
2 | Feb-02 | 286 -66.50
3 | Mar-02 | 277 -75.50
4 | Apr-02 | 368 15.50
5 | May-02 | 405 52.50
6 | Jun-02 |437 84.50
7 | Jul-02 [490 137.50
8 | Aug-02 | 522 169.50
9 | Sep-02 [444 91.50
10| Oct-02 | 410 57.50
11| Nov-02 | 66 -286.50
12| Dec-02 |281| 352.50 3.36| -71.50
13| Jan-03 |655| 478.15| 40.05 68.21| 247.36 | 407.64 0.62
14| Feb-03 |960| 670.69| 85.80| 153.85| 451.71| 508.29 0.53
15| Mar-03 |964 | 841.39 | 111.27 47,19 | 680.99 | 283.01 0.29
16| Apr-03 [ 799| 901.91| 96.04| -57.83| 968.16 | -169.16 0.21
17| May-03|651| 878.12| 60.09 | -120.67 | 1050.46 | -399.46 0.61
18| Jun-03 |721| 847.70| 3294 | -46.29| 1022.71| -301.71 0.42
19| Jul-03 |743| 798.10 8.18 18.23 | 1018.14 | -275.14 0.37
20| Aug-03 | 759| 741.24| -11.33 75.53 | 975.77 | -216.77 0.29
21| Sep-03 | 773 | 715.38 | -15.69 7052 | 821.41| -48.41 0.06
22| Oct-03 |958| 759.94 2.38| 14455| 757.19| 200.81 0.21
23| Nov-03 | 708| 831.97 | 23.28| -185.85| 475.82| 232.18 0.33
24| Dec-03 |698| 829.53 | 15.56 | -108.67 | 783.75| -85.75 0.12
25| Jan-04 [510| 724.10| -20.74 | -106.62 | 913.30 | -403.30 0.79
26 | Feb-04 (564 | 615.40 | -47.12 26.74| 857.21| -293.21 0.52
27 | Mar-04 |499| 533.34 | -57.61 -3.30 | 615.46 | -116.46 0.23
28| Apr-04 |455| 486.86 | -54.27| -41.75| 417.90 37.10 0.08
29| May-04 |527| 497.12| -3491| -27.43| 311.93| 215.07 0.41
30| Jun-04 |531| 496.73 | -24.55 3.60| 41591 | 115.09 0.22
31| Jul-04 |536| 485.86 | -20.45 37.99 | 490.41 45,59 0.09
32| Aug-04 |635| 493.63 | -11.98 | 116.30| 540.94 94.06 0.15
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Alpha 0.30
Beta 0.30 MAPE 0.32
Gamma 0.62
Month Yt R¢ Gt Si F E: AbS(Et/Yt)
33| Sep-04 [246| 389.80 | -39.54 | -62.21| 552.16 | -306.16 1.24
34| Oct-04 |514| 356.02 | -37.81| 152.87 | 494.81 19.19 0.04
35| Nov-04 | 566 | 448.30 1.22 2.14| 132.36| 433.64 0.77
36| Dec-04 |699| 556.96 | 33.45 46.59 | 340.84| 358.16 0.51
37| Jan-05 | 388| 561.68 | 24.83| -148.15| 483.79| -95.79 0.25
38| Feb-05 |458| 539.93| 10.86| -40.56| 613.25| -155.25 0.34
39| Mar-05 | 642| 579.14| 19.36 37.67| 547.49 94,51 0.15
40| Apr-05 |521| 587.78 | 16.15| -57.25| 556.76| -35.76 0.07
41| May-05|615| 615.48 | 19.61| -10.74| 576.49 38.51 0.06
42| Jun-05 |556| 610.28 | 12.17| -32.25| 638.69 | -82.69 0.15
43| Jul-05 |453| 560.22 -6.50 | -51.94| 660.44 | -207.44 0.46
44| Aug-05 |416| 477.51 | -29.36 6.18 | 670.02 | -254.02 0.61
45| Sep-05 | 358| 439.77 | -31.88 | -74.32| 385.94| -27.94 0.08
46| Oct-05 |383| 354.56 | -47.88 75.81 | 560.76 | -177.76 0.46
47| Nov-05 | 627 | 402.14 | -19.24 | 140.07| 308.82 | 318.18 0.51
48| Dec-05 [809| 496.75| 14.92| 211.11| 429.49| 379.51 0.47
49| Jan-06 (317 497.71| 10.73| -168.31 | 363.52| -46.52 0.15
50| Feb-06 |410| 491.08 552 | -65.65| 467.88| -57.88 0.14
51| Mar-06 |651| 531.62| 16.03 88.27 | 534.27| 116.73 0.18
52| Apr-06 | 389 | 517.23 6.90| -101.20 | 490.39| -101.39 0.26
53| May-06 |413| 494.01 -2.13| -54.26 | 513.39| -100.39 0.24
54| Jun-06 |355| 460.49 | -11.55| -77.60| 459.63 | -104.63 0.29
55| Jul-06 |397| 448.94| -11.55| -51.94| 397.00 0.00 0.00
56| Aug-06 |350| 409.31 | -19.97| -34.38| 443.57| -93.57 0.27
57| Sep-06 |311| 388.14 | -20.33| -76.06 | 315.02 -4.02 0.01
58| Oct-06 |425| 362.22 | -22.01 67.74| 443.61| -18.61 0.04
59| Nov-06 | 364 | 305.33 | -32.47 89.66 | 480.28 | -116.28 0.32
60| Dec-06 |457| 264.76 | -34.90 | 199.42 | 483.96| -26.96 0.06
61| Jan-07 |208| 273.80| -21.72 | -104.83 61.55| 146.45 0.70
62| Feb-07 |116| 230.95| -28.06 | -96.18| 186.43| -70.43 0.61
63| Mar-07 | 296 | 204.34 | -27.62 90.37 | 291.17 4.83 0.02
64| Apr-07 |372| 265.66 -0.94 27.32 75.51 | 296.49 0.80
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Appendix Table C4 Forecasted demand of Low A/T calculated by additive
seasonal model with ¢ =0.30, f=0.30and y=0.77

Alpha 0.30
Beta 0.30 MAPE 0.23
Gamma 0.77
Month Yt Rt Gt St Ft Et AbS(Et/Yt)
1 | Dec-02 | 155 -93.00
2 | Jan-03 | 234 -14.00
3 | Feb-03 | 339 91.00
4 | Mar-03 | 352 104.00
5 | Apr-03 | 233 -15.00
6 | May-03| 199 -49.00
7 | Jun-03 | 197 -51.00
8 | Jul-03 | 214 -34.00
9 | Aug-03 | 243 -5.00
10| Sep-03 | 221 -27.00
11| Oct-03 | 266 18.00
12| Nov-03 | 323 | 248.00| 15.27 75.00
13| Dec-03 | 393 | 330.09| 35.32 27.26 | 170.27 | 222.73 0.57
14| Jan-04 | 457 | 397.09| 44.82 43.01| 351.41| 105.59 0.23
15| Feb-04 | 502 | 432.64| 42.04 74.31 | 532.91 -30.91 0.06
16| Mar-04 | 548 | 465.47| 39.28 87.44 | 578.68 -30.68 0.06
17| Apr-04 | 538 | 519.23 | 43.62 11.05 | 489.75 48.25 0.09
18| May-04 | 573 | 580.59| 48.95| -17.06| 513.85 59.15 0.10
19| Jun-04 | 631 | 645.28| 53.67| -22.67 | 578.54 52.46 0.08
20| Jul-04 | 558 | 666.86 | 44.04| -91.74| 664.94| -106.94 0.19
21| Aug-04 | 694 | 707.33| 42.97| -11.43| 705.90 -11.90 0.02
22| Sep-04 | 580 | 707.31| 30.07 | -104.37 | 723.30 | -143.30 0.25
23| Oct-04 | 526 | 668.57 9.43 | -105.85 | 755.38 | -229.38 0.44
24| Nov-04 | 765 | 681.60 | 10.51 81.48 | 753.00 12.00 0.02
25| Dec-04 | 793 | 71420 | 17.14 67.01 | 719.36 73.64 0.09
26| Jan-05 | 518 | 654.43| -5.93| -95.40| 774.35| -256.35 0.49
27| Feb-05 | 577 | 604.75| -19.06 -4.41 | 722.81 | -145.81 0.25
28| Mar-05| 719 | 599.46 | -14.93| 112.20| 673.13 45.87 0.06
29| Apr-05 | 559 | 573.55| -18.22 -8.70 | 595.58 -36.58 0.07
30| May-05| 626 | 581.65| -10.33 30.31 | 538.27 87.73 0.14
31| Jun-05 | 659 | 604.43| -0.39 36.91 | 548.65| 110.35 0.17
32| Jul-05 | 493 | 598.25| -2.13| -102.16 | 512.29 -19.29 0.04
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Alpha 0.30
Beta 0.30 MAPE 0.23
Gamma 0.77
Month Yi R¢ Gt S F = AbS(Et/Yt)
33| Aug-05 | 557 | 587.81| -4.62| -26.38|584.69| -27.69 0.05
34| Sep-05 | 457 | 576.64| -6.59|-116.15| 478.81| -21.81 0.05
35| Oct-05 | 370 | 541.79| -15.06 | -156.71 | 464.21| -94.21 0.25
36| Nov-05| 692 | 551.87| -7.52| 126.72| 608.21 83.79 0.12
37| Dec-05|1064| 680.14 | 33.21| 311.41|611.36| 452.64 0.43
38| Jan-06 | 445 | 661.46| 17.65| -188.78 | 617.95| -172.95 0.39
39| Feb-06 | 403 | 597.60| -6.80| -151.11| 674.70| -271.70 0.67
40| Mar-06 | 703 | 590.80| -6.80| 112.20| 703.00 0.00 0.00
41| Apr-06 | 470 | 552.40 | -16.28 | -65.55| 575.30 | -105.30 0.22
42| May-06 | 561 | 534.49 | -16.77 | 27.37 | 566.43 -5.43 0.01
43| Jun-06 | 483 | 496.24 | -23.22 -1.77 | 554.63| -71.63 0.15
44| Jul-06 | 494 | 509.96 | -12.13| -35.67 | 370.86| 123.14 0.25
45| Aug-06 | 483 | 501.29 | -11.09| -20.14| 471.45 11.55 0.02
46| Sep-06 | 528 | 536.38 2.76| -33.03| 374.05| 153.95 0.29
47| Oct-06 | 588 | 600.82 | 21.26| -45.72| 382.43| 205.57 0.35
48| Nov-06 | 612 | 581.04 895| 52.86| 748.80| -136.80 0.22
49| Dec-06 | 743 | 54247 | -530| 225.89| 901.40| -158.40 0.21
50| Jan-07 | 544 | 595.85| 12.30| -83.16| 348.39| 195.61 0.36
51| Feb-07 | 231 | 540.34| -8.04| -273.15| 457.04| -226.04 0.98
52| Mar-07 |1841| 891.25| 99.64 | 758.22 | 644.50 | 1196.50 0.65
53| Apr-07 | 1498| 1162.69 | 151.18 | 243.64 | 925.34| 572.66 0.38
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Appendix Table C5 Forecasted demand of Low M/T calculated by additive
seasonal model with  =0.54, f#=0.30and y=0.30

Alpha 0.54
Beta 0.30 MAPE 0.32
Gamma 0.30
Month Yt R Gt St F; E: AbS(Et/Yt)
1| Jan-02 | 10 -23.50
2 | Feb-02 | 15 -18.50
3 | Mar-02 | 22 -11.50
4 | Apr-02 | 35 1.50
5 | May-02 | 40 6.50
6 | Jun-02 | 38 4.50
7 | Jul-02 | 24 -9.50
8 | Aug-02 | 38 4.50
9 | Sep-02 | 20 -13.50
10| Oct-02 | 29 -4.50
11| Nov-02 | 40 6.50
12| Dec-02 | 91 33.50 7.36| 57.50
13| Jan-03 |174| 126.02 | 32.91 -2.06| 17.36| 156.64 0.90
14| Feb-03 |389| 294.07 | 73.45| 15.53| 140.43 | 248.57 0.64
15| Mar-03 | 356 | 367.51 | 73.45| -11.50 | 356.02 -0.02 0.00
16| Apr-03 | 264 | 343.94 | 44.34 | -22.93 | 442.46 | -178.46 0.68
17| May-03|198| 281.30| 12.25| -20.44 | 394.78 | -196.78 0.99
18| Jun-03 |205| 242.96 | -2.93 -8.24 | 298.04 | -93.04 0.45
19| Jul-03 |241| 245.72 | -1.22 -8.07 | 230.53 10.47 0.04
20| Aug-03 | 233| 235.80 | -3.83 2.31| 249.00| -16.00 0.07
21| Sep-03 |228| 237.15| -2.28| -12.20| 218.47 9.53 0.04
22| Oct-03 | 256| 248.81 1.90 -0.99 | 230.38 25.62 0.10
23| Nov-03 |336| 293.55| 14.75| 17.29| 257.21 78.79 0.23
24| Dec-03 |404| 329.07 | 20.98| 62.73 | 365.80 38.20 0.09
25| Jan-04 |356| 354.40| 22.29 -0.96 | 348.00 8.00 0.02
26| Feb-04 |381| 370.59| 20.46| 13.99| 392.22| -11.22 0.03
27| Mar-04 | 407 | 405.98 | 24.94 -7.75 | 379.55 27.45 0.07
28| Apr-04 [341| 39450 | 14.01| -32.10| 407.98| -66.98 0.20
29| May-04 | 429| 430.76 | 20.69 | -14.84 | 388.07 40.93 0.10
30| Jun-04 |381| 417.63| 10.54 | -16.75| 443.21 | -62.21 0.16
31| Jul-04 |355| 392.77| -0.08| -16.98 | 420.10 | -65.10 0.18
32| Aug-04 |490| 444.34 | 1542 | 15.31| 395.01 94.99 0.19
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Alpha 0.54
Beta 0.30 MAPE 0.32
Gamma 0.30
Month Yt R¢ G St Ft E: Abs(Et/ Y1)
33| Sep-04 |168| 307.77 | -30.18 | -50.47 | 447.56 | -279.56 1.66
34| Oct-04 |373| 330.00 | -14.46 | 12.21| 276.60 96.40 0.26
35| Nov-04 [473| 391.75 8.41| 36.48 | 332.83| 140.17 0.30
36| Dec-04 |662| 508.41 | 40.88| 89.99| 462.88 | 199.12 0.30
37| Jan-05 [366| 450.16 | 11.14 | -25.92 | 548.33 | -182.33 0.50
38| Feb-05 | 431| 437.22 3.92 7.93 | 475.30 -44.30 0.10
39| Mar-05 [605| 534.44 | 31.91| 15.75| 433.39| 171.61 0.28
40| Apr-05 [570| 585.78 | 37.74 | -27.21 | 534.24 35.76 0.06
41| May-05 |555| 594.33 | 28.98 | -22.19 | 608.69 -53.69 0.10
42| Jun-05 |597| 618.12 | 27.42| -18.06 | 606.56 -9.56 0.02
43| Jul-05 [477| 563.14 2.70| -37.73 | 628.56 | -151.56 0.32
44| Aug-05 [425| 480.95 | -22.77 -6.06 | 581.16 | -156.16 0.37
45| Sep-05 | 374 | 439.85 | -28.27 | -55.08 | 407.71 -33.71 0.09
46| Oct-05 | 319| 354.61 | -45.36 -2.14 | 423.79 | -104.79 0.33
47| Nov-05 |500| 393.13 | -20.20 | 57.59| 345.73 | 154.27 0.31
48| Dec-05 | 727 | 516.50 | 22.88 | 126.14 | 462.92 | 264.08 0.36
49| Jan-06 |261| 402.13 | -18.30 | -60.48 | 513.46 | -252.46 0.97
50| Feb-06 |276| 320.89 | -37.18 -7.92 | 391.75| -115.75 0.42
51| Mar-06 |467| 374.80| -9.85| 38.68| 299.46| 167.54 0.36
52| Apr-06 | 256 | 320.51 | -23.19 | -38.40| 337.74| -81.74 0.32
53| May-06|301| 311.38 | -18.97 | -18.64 | 275.14 25.86 0.09
54| Jun-06 | 222 | 263.95| -27.51 | -25.23 | 274.35 -52.35 0.24
55| Jul-06 |351| 319.24| -2.67| -16.88| 198.72 | 152.28 0.43
56 | Aug-06 |270| 294.55| -9.28 | -11.61 | 310.50 -40.50 0.15
57| Sep-06 | 293 | 319.42 0.97 | -46.48 | 230.19 62.81 0.21
58| Oct-06 |363| 344.72 8.27 3.99 | 318.25 44,75 0.12
59| Nov-06 | 339| 314.07 | -3.41| 47.80| 410.58 -71.58 0.21
60| Dec-06 |418| 300.44 | -6.47 | 123.57 | 436.80 -18.80 0.04
61| Jan-07 |162| 255.10 | -18.13 | -70.27 | 233.48 -71.48 0.44
62| Feb-07 |109| 171.70 | -37.71 | -24.35| 229.05| -120.05 1.10
63| Mar-07 | 307 | 207.02 | -15.80 | 57.07 | 172.67 | 134.33 0.44
64| Apr-07 | 277 | 258.73 445| -21.40| 152.82| 124.18 0.45
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Appendix Table C6 Forecasted demand of Top A/T calculated by multiplicative
seasonal model with « =0.30, f=0.30and y=0.81

Alpha 0.30
Beta 0.30 MAPE 1.14
Gamma 0.81
Month Yt Rt Gt St Ft Et AbS(Et/Yt)
1| Jan-02 | 188 0.64
2 | Feb-02 | 196 0.67
3 | Mar-02 | 237 0.81
4 | Apr-02 | 253 0.86
5 | May-02 | 271 0.93
6 | Jun-02 | 216 0.74
7 | Jul-02 | 257 0.88
8 | Aug-02 | 266 0.91
9 | Sep-02 | 171 0.58
10| Oct-02 | 113 0.39
11| Nov-02 | 23 0.08
12| Dec-02 |1320| 29258 | 102.91|4.51
13| Jan-03 |1811| 1122.38 | 320.98| 1.43 254.12 1556.88 0.86
14| Feb-03 |1371| 1624.33 | 375.27| 0.81 966.90 404.10 0.29
15| Mar-03 | 1473| 1945.25| 358.96 | 0.77 | 1619.72 -146.72 0.10
16| Apr-03 | 1238 | 2042.46 | 280.44| 0.65| 1992.48 -754.48 0.61
17| May-03]1148| 1997.86 | 182.93|0.64| 2151.54| -1003.54 0.87
18| Jun-03 |1257| 2037.35| 139.90| 0.64 | 1609.97 -352.97 0.28
19| Jul-03 |1450]| 2019.30 92.51|0.75| 1912.45 -462.45 0.32
20| Aug-03 | 1321 1914.17 33.22(0.73| 1919.94 -598.94 0.45
21| Sep-03 | 1191 1974.52 41.36 | 0.60| 1138.15 52.85 0.04
22| Oct-03 |1130| 2288.87 | 123.25| 0.47 778.56 351.44 0.31
23| Nov-03 | 1207 | 6294.76 | 1288.05 | 0.17 189.62 1017.38 0.84
24| Dec-03 | 1434 | 5403.32 | 634.20 | 1.06 | 34210.12 | -32776.12 22.86
25| Jan-04 |1075| 4451.40 | 158.36 | 0.46 | 8648.81 | -7573.81 7.05
26| Feb-04 |1130| 3644.54 | -131.20| 0.40 | 3741.17 | -2611.17 2.31
27| Mar-04 | 1058 | 2873.12 | -323.27 | 0.44 | 2694.98 | -1636.98 1.55
28| Apr-04 | 967 | 2228.24 | -419.75| 0.48 | 1668.47 -701.47 0.73
29| May-04 | 1037 | 1751.91 | -436.73| 0.60 | 1157.74 -120.74 0.12
30| Jun-04 |1160| 1464.73 | -391.86 | 0.76 841.17 318.83 0.27
31| Jul-04 | 975 | 1142.07 | -371.10| 0.83 802.46 172.54 0.18
32| Aug-04 | 1242 | 1049.43 | -287.56 | 1.10 563.54 678.46 0.55
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Alpha 0.30
Beta 0.30 MAPE 1.14
Gamma 0.81
Month Y R¢ Gt S Ft E: AbS(Et/Yt)
33| Sep-04 |1123| 1095.09 | -187.59 | 0.95 456.88 666.12 0.59
34| Oct-04 | 924 | 1220.48 -93.70 | 0.70 429.84 494.16 0.53
35| Nov-04 | 1009 | 2562.52 | 337.02 | 0.35 192.29 816.71 0.81
36| Dec-04 |1245| 2383.02 | 182.07 | 0.62| 3064.89 | -1819.89 1.46
37| Jan-05 | 703 | 2250.53 87.70 | 0.34 | 1189.04 -486.04 0.69
38| Feb-05 | 793 | 2226.27 54.11 | 0.37 943.61 -150.61 0.19
39| Mar-05 | 970 | 2253.75 46.12 | 0.43| 1009.29 -39.29 0.04
40| Apr-05 | 764 | 2092.38 -16.13 | 0.39 | 1092.58 -328.58 0.43
41| May-05| 798 | 1851.76 -83.47 | 0.46 | 1247.66 -449.66 0.56
42| Jun-05 | 860 | 1575.70 | -141.25| 0.59 | 1350.18 -490.18 0.57
43| Jul-05 | 651 | 1238.29 | -200.10| 0.58 | 1196.33 -545.33 0.84
44| Aug-05 | 718 | 922.71| -234.74|0.84 | 1141.11 -423.11 0.59
45| Sep-05 | 559 | 658.83 | -243.48 | 0.87 650.88 -91.88 0.16
46| Oct-05 | 589 | 541.65| -205.59 | 1.02 292.50 296.50 0.50
47| Nov-05 | 1040| 1121.20 29.95 | 0.82 118.35 921.65 0.89
48| Dec-05 | 1515| 1536.38 | 145.52 | 0.92 716.15 798.85 0.53
49| Jan-06 | 230 | 1379.94 54,93 | 0.20 572.78 -342.78 1.49
50| Feb-06 | 554 | 1459.72 62.39 | 0.38 523.77 30.23 0.05
51| Mar-06 | 588 | 1473.18 47.71 | 0.41 658.57 -70.57 0.12
52| Apr-06 | 667 | 1583.51 66.50 | 0.41 586.50 80.50 0.12
53| May-06| 640 | 1570.02 4250 | 0.42 763.34 -123.34 0.19
54| Jun-06 | 564 | 1417.31 -16.06 | 0.43 945.56 -381.56 0.68
55| Jul-06 | 548 | 1262.77 -57.61 | 0.46 817.21 -269.21 0.49
56| Aug-06 | 551 | 1040.87 | -106.89 | 0.59 | 1009.91 -458.91 0.83
57| Sep-06 | 440 | 806.09 | -145.26 | 0.61 809.46 -369.46 0.84
58| Oct-06 | 465 | 599.89 | -163.54 | 0.82 671.39 -206.39 0.44
59| Nov-06 | 517 | 494.52 | -146.09 | 1.00 357.93 159.07 0.31
60| Dec-06 | 663 | 460.51 | -112.46 | 1.34 319.93 343.07 0.52
61| Jan-07 | 290 | 680.62 -12.69 | 0.38 69.29 220.71 0.76
62| Feb-07 | 118 | 561.49 -44.62 | 0.24 251.69 -133.69 1.13
63| Mar-07 | 963 | 1074.46 | 122.65 | 0.80 209.53 753.47 0.78
64| Apr-07 |1081| 1620.21 | 249.58 | 0.62 496.30 584.70 0.54




112

Appendix Table C7 Forecasted demand of Med A/T calculated by multiplicative
seasonal model with « =0.30, f=0.30and = 0.69

Alpha 0.30
Beta 0.30 MAPE 0.64
Gamma 0.69
Month Y R¢ Gt St F E: AbS(Et/Yt)
1| Jan-02 | 265 0.49
2 | Feb-02 | 390 0.72
3 | Mar-02 | 433 0.80
4 | Apr-02 | 561 1.03
5 | May-02 | 699 1.29
6 | Jun-02 | 713 1.32
7 | Jul-02 | 751 1.39
8 | Aug-02 | 804 1.48
9 | Sep-02 | 717 1.32
10| Oct-02 | 522 0.96
11| Nov-02 | 47 0.09
12| Dec-02 | 603 | 542.08 30.73 | 1.11
13| Jan-03 |1270| 1180.34| 212.99|0.90| 280.02 989.98 0.78
14| Feb-03 |1187| 1470.29 | 236.08 | 0.78 | 1002.42 184.58 0.16
15| Mar-03 |1170| 1633.88| 214.33|0.74| 1363.00 | -193.00 0.16
16| Apr-03 | 909 | 1557.25| 127.04]0.72| 1912.71| -1003.71 1.10
17| May-03 | 811 | 1367.69 32.06|0.81| 2171.85| -1360.85 1.68
18| Jun-03 |1127| 1236.88 -16.80 | 1.03 | 1841.09| -714.09 0.63
19| Jul-03 |1175| 1108.49 -50.28 | 1.16 | 1690.29 | -515.29 0.44
20| Aug-03 | 1157| 974.78 -75.31 | 1.28 | 1569.51| -412.51 0.36
21| Sep-03 |1148| 890.01 -78.15| 1.30 | 1189.71 -41.71 0.04
22| Oct-03 |1314| 977.67 -28.40|1.23| 781.79 532.21 0.41
23| Nov-03 | 1214 | 4865.06 | 1146.33 | 0.20 82.30| 1131.70 0.93
24| Dec-03 | 1744 | 4678.32 | 746.41 | 0.60 | 6686.92 | -4942.92 2.83
25| Jan-04 | 1248 | 4214.89 | 383.46 | 0.48 | 4863.74 | -3615.74 2.90
26| Feb-04 | 1337 | 3732.77 | 123.78 | 0.49 | 3588.90 | -2251.90 1.68
27| Mar-04 | 1220| 3193.28 -75.20 | 0.49 | 2859.04 | -1639.04 1.34
28| Apr-04 |1183| 2674.51 | -208.27 | 0.53 | 2249.90 | -1066.90 0.90
29 | May-04 | 1434 | 2260.27 | -270.06 | 0.69 | 1987.21 | -553.21 0.39
30| Jun-04 |1491| 1825.47 | -319.48 | 0.88 | 2059.14 | -568.14 0.38
31| Jul-04 |1420| 1421.62 | -344.79| 1.05| 1746.06 | -326.06 0.23
32| Aug-04 |1760| 1167.10 | -317.71 | 1.44 | 1375.58 384.42 0.22
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Alpha 0.30
Beta 0.30 MAPE 0.64
Gamma 0.69
Month Y R¢ Gt St F E: AbS(Et/Yt)
33| Sep-04 |1537| 949.30| -287.74| 1.52 | 1104.12 432.88 0.28
34| Oct-04 |1469| 822.09| -239.58 | 1.62 | 812.12 656.88 0.45
35| Nov-04 | 1555| 2742.76 | 408.50 | 0.45| 116.38| 1438.62 0.93
36| Dec-04 | 2134 | 3275.11 | 445.65 | 0.64 | 1886.80 247.20 0.12
37| Jan-05 |1317| 3428.42 | 357.95|0.41| 1784.32| -467.32 0.35
38| Feb-05 | 1436| 3534.69 | 282.45| 0.43 | 1844.72| -408.72 0.28
39| Mar-05 | 1757 | 3743.72 | 260.42 | 0.48 | 1877.37| -120.37 0.07
40| Apr-05 | 1562 | 3691.01 | 166.48 | 0.46 | 2112.74 | -550.74 0.35
41 | May-05|1505| 3357.65 16.53 | 0.52 | 2649.26 | -1144.26 0.76
42| Jun-05 | 1667 | 2928.08 | -117.30 | 0.67 | 2980.54 | -1313.54 0.79
43| Jul-05 |1322| 2346.01 | -256.73 | 0.71 | 2945.45 | -1623.45 1.23
44| Aug-05 |1376| 1749.65 | -358.62 | 0.99 | 3003.47 | -1627.47 1.18
45| Sep-05 |1063| 1183.30 | -420.94 | 1.09 | 2116.54 | -1053.54 0.99
46| Oct-05 | 960 711.87 | -436.09 | 1.43 | 1232.00| -272.00 0.28
47| Nov-05 | 1668| 1293.38 | -130.81 | 1.03 | 125.42 | 1542.58 0.92
48| Dec-05 | 2330| 1913.83 94,57 | 1.04 | 738.75| 1591.25 0.68
49| Jan-06 | 795 | 1982.95 86.94 | 0.40 | 830.06 -35.06 0.04
50| Feb-06 | 747 | 1968.89 56.64 | 0.40 | 892.10| -145.10 0.19
51| Mar-06 | 1289| 2229.93 | 117.96 | 0.55| 964.55 324.45 0.25
52| Apr-06 |1082| 2356.77 | 120.62 | 0.46 | 1068.53 13.47 0.01
53| May-06 |1291| 2477.39 | 120.62 | 0.52 | 1291.00 0.00 0.00
54| Jun-06 | 1039| 2287.15 27.36 | 0.52 | 1728.34 | -689.34 0.66
55| Jul-06 |1206| 2128.66 -28.39 | 0.61 | 1646.79 | -440.79 0.37
56| Aug-06 | 1069| 1795.64 | -119.78 | 0.71 | 2069.55 | -1000.55 0.94
57| Sep-06 |1297| 1530.49 | -163.39 | 0.92 | 1824.59 | -527.59 0.41
58| Oct-06 |1240| 1217.06 | -208.40 | 1.14 | 1955.32 | -715.32 0.58
59| Nov-06 | 1325| 1090.28 | -183.92 | 1.16 | 1043.52 281.48 0.21
60| Dec-06 | 1806 | 1155.60 | -109.15| 1.40 | 942.28 863.72 0.48
61| Jan-07 | 884 | 1387.82 -6.74 | 0.57 | 423.50 460.50 0.52
62| Feb-07 | 396 | 1267.39 -40.84 | 0.34 | 545.75| -149.75 0.38
63| Mar-07 | 1199 | 1516.26 46.07 | 0.72| 670.83 528.17 0.44
64| Apr-07 | 1460| 2050.21 | 192.43|0.63| 715.36 744.64 0.51
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Appendix Table C8 Forecasted demand of Med M/T calculated by multiplicative
seasonal model with « =0.60, £ =0.30and »=0.90

Alpha 0.60
Beta 0.30 MAPE 0.55
Gamma 0.90
Month Y R¢ Gt S F E; AbS(Et/Yt)
1| Jan-02 | 244 0.69
2 | Feb-02 | 286 0.81
3 | Mar-02 | 277 0.79
4 | Apr-02 | 368 1.04
5 | May-02 | 405 1.15
6 | Jun-02 | 437 1.24
7 | Jul-02 | 490 1.39
8 | Aug-02 | 522 1.48
9 | Sep-02 | 444 1.26
10| Oct-02 | 410 1.16
11| Nov-02 | 66 0.19
12| Dec-02 | 281 | 352.50 3.36 | 0.80
13| Jan-03 | 655 | 709.16 | 109.35| 0.90| 246.33| 408.67 0.62
14| Feb-03 | 960 | 1036.75| 174.82 | 0.91| 664.09 | 295.91 0.31
15| Mar-03 | 964 | 1220.66 | 177.55| 0.79 | 952.07 11.93 0.01
16| Apr-03 | 799 | 1019.50 63.94 | 0.81 |1459.68 | -660.68 0.83
17| May-03| 651 | 774.17| -28.84|0.87 [1244.81 | -593.81 0.91
18| Jun-03 | 721 | 647.34| -58.24| 1.13| 924.00| -203.00 0.28
19| Jul-03 | 743 | 556.43| -68.04 | 1.34| 818.90 -75.90 0.10
20| Aug-03 | 759 | 502.84| -63.70| 1.51 | 723.24 35.76 0.05
21| Sep-03 | 773 | 543.60| -32.37|1.41| 553.13| 219.87 0.28
22| Oct-03 | 958 | 698.18 23.72|1.35| 594.62| 363.38 0.38
23| Nov-03 | 708 | 2552.67 | 572.95| 0.27 | 135.16 | 572.84 0.81
24| Dec-03 | 698 | 1779.22 | 169.03 | 0.43 (2491.63 |-1793.63 2.57
25| Jan-04 | 510 | 1121.31| -79.05| 0.50 |1754.45 |-1244.45 2.44
26| Feb-04 | 564 | 787.61| -155.45| 0.74 | 953.18 | -389.18 0.69
27| Mar-04 | 499 | 632.17 | -155.45| 0.79 | 499.00 0.00 0.00
28| Apr-04 | 455 | 527.72 | -140.15 | 0.86 | 386.00 69.00 0.15
29| May-04| 527 | 517.44| -101.19 | 1.00 | 337.82 189.18 0.36
30| Jun-04 | 531 | 449.27| -91.28 | 1.18 | 468.85 62.15 0.12
31| Jul-04 | 536 | 382.99| -83.78| 1.39 | 479.98 56.02 0.10
32| Aug-04 | 635 | 372.38| -61.83|1.69| 450.78 | 184.22 0.29
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Alpha 0.60
Beta 0.30 MAPE 0.55
Gamma 0.90
Month Yt Rt Gt St Ft Et AbS(Et/Yt)
33| Sep-04 | 246 | 229.43 | -86.17|1.11| 436.58 | -190.58 0.77
34| Oct-04 | 514 | 285.16 | -43.60|1.76 | 193.59 320.41 0.62
35| Nov-04 | 566 | 1359.10 | 291.66 | 0.40 64.82 501.18 0.89
36| Dec-04 | 699 | 1629.57 | 285.31| 0.43 | 714.33 -15.33 0.02
37| Jan-05 | 388 | 1234.01 81.05| 0.33 | 956.13 | -568.13 1.46
38| Feb-05| 458 | 900.55| -43.30| 0.53| 967.75| -509.75 1.11
39| Mar-05| 642 | 830.97| -51.19|0.77 | 676.67 -34.67 0.05
40| Apr-05 | 521 | 676.96| -82.03|0.78 | 668.24 | -147.24 0.28
41| May-05| 615 | 605.54 | -78.85| 1.01| 597.20 17.80 0.03
42| Jun-05 | 556 | 494.35| -88.55|1.13| 619.58 -63.58 0.11
43| Jul-05 | 453 | 357.48 | -103.05| 1.28 | 565.53 | -112.53 0.25
44| Aug-05| 416 | 249.88 | -104.41 | 1.67 | 428.81 -12.81 0.03
45| Sep-05 | 358 | 252.20| -72.39]1.39| 160.81 197.19 0.55
46| Oct-05 | 383 | 202.62| -65.55|1.88| 316.01 66.99 0.17
47| Nov-05 | 627 | 989.14 | 190.07 | 0.61 55.06 571.94 0.91
48| Dec-05 | 809 | 1601.17 | 316.66 | 0.50 | 506.27 302.73 0.37
49| Jan-06 | 317 | 1340.05| 143.33 | 0.25| 638.41 | -321.41 1.01
50| Feb-06 | 410 | 1057.53 15.57 | 0.40 | 788.08 | -378.08 0.92
51| Mar-06| 651 | 934.09| -26.13|0.70| 830.87 | -179.87 0.28
52| Apr-06 | 389 | 663.71| -99.41|0.61| 706.70 | -317.70 0.82
53| May-06| 413 | 470.24 | -127.62 | 0.89 | 572.45| -159.45 0.39
54| Jun-06 | 355 | 325.61 | -132.73 | 1.09 | 387.12 -32.12 0.09
55| Jul-06 | 397 | 263.08 | -111.67 | 1.49 | 246.86 150.14 0.38
56| Aug-06 | 350 | 186.46 | -101.15| 1.86 | 252.39 97.61 0.28
57| Sep-06 | 311 | 168.32| -76.25|1.80| 118.41 192.59 0.62
58| Oct-06 | 425 | 172.47 | -52.13|2.41| 172.82 252.18 0.59
59| Nov-06 | 364 | 405.00 33.27 | 0.87 73.49 290.51 0.80
60| Dec-06 | 457 | 725.50| 119.44| 0.62 | 218.11 238.89 0.52
61| Jan-07 | 208 | 844.93| 119.44| 0.25| 208.00 0.00 0.00
62| Feb-07 | 116 | 559.95 -1.89 | 0.23 | 387.70 | -271.70 2.34
63| Mar-07 | 296 | 475.49| -26.66| 0.63| 393.24 -97.24 0.33
64| Apr-07 | 372 | 548.01 3.09|0.67 | 271.67 100.33 0.27
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Appendix Table C9 Forecasted demand of Low A/T calculated by multiplicative
seasonal model with  =0.81, #=0.30and y=1.00

Alpha 0.81
Beta 0.30 MAPE 0.41
Gamma 1.00
Month Yt Rt Gt St Ft Et AbS(Et/Yt)
1 | Dec-02 | 155 0.63
2 | Jan-03 | 234 0.94
3 | Feb-03 | 339 1.37
4 | Mar-03 | 352 1.42
5 | Apr-03 | 233 0.94
6 | May-03| 199 0.80
7 | Jun-03 | 197 0.79
8 | Jul-03 | 214 0.86
9 | Aug-03 | 243 0.98
10| Sep-03 | 221 0.89
11| Oct-03 | 266 1.07
12| Nov-03 | 323 | 248.00| 15.27| 1.30
13| Dec-03 | 393 | 558.98 | 103.98 | 0.70 | 164.55| 228.45 0.58
14| Jan-04 | 457 | 518.46 | 60.63| 0.88| 625.54 | -168.54 0.37
15| Feb-04 | 502 | 407.71 9.22|1.23| 791.59| -289.59 0.58
16| Mar-04 | 548 | 391.98 1.73]|1.40| 591.77 -43.77 0.08
17| Apr-04 | 538 | 538.46 | 45.16|1.00| 369.90| 168.10 0.31
18| May-04| 573 | 689.17| 76.82|0.83| 468.30| 104.70 0.18
19| Jun-04 | 631 | 788.94| 83.71|0.80| 608.47 22.53 0.04
20| Jul-04 | 558 | 689.82 | 28.86|0.81| 753.01| -195.01 0.35
21| Aug-04 | 694 | 710.27 | 26.34|0.98| 704.19 -10.19 0.01
22| Sep-04 | 580 | 667.24 5.53(0.87| 656.41 -76.41 0.13
23| Oct-04 | 526 | 525.24 | -38.73| 1.00| 721.59| -195.59 0.37
24| Nov-04 | 765 | 568.10 | -14.25|1.35| 633.64 | 131.36 0.17
25| Dec-04 | 793 [ 1018.26 | 125.07 | 0.78 | 389.39 | 403.61 0.51
26| Jan-05 | 518 | 693.81 -9.791 0.75]1007.79 | -489.79 0.95
27| Feb-05 | 577 | 509.77 | -62.06 | 1.13 | 842.21 | -265.21 0.46
28| Mar-05| 719 | 501.58 | -45.90 | 1.43 | 625.91 93.09 0.13
29| Apr-05 | 559 | 539.65| -20.71|1.04| 455.29 | 103.71 0.19
30| May-05| 626 | 708.22 | 36.07|0.88| 431.47| 194.53 0.31
31| Jun-05 | 659 | 808.73 | 55.41(0.81| 595.29 63.71 0.10
32| Jul-05 | 493 | 658.11 -6.40 | 0.75 | 699.00 | -206.00 0.42
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Alpha 0.81
Beta 0.30 MAPE 0.41
Gamma 1.00
Month Yi Rt Gt St F E: AbS(Et/Yt)
33| Aug-05| 557 | 585.65| -26.22 | 0.95| 636.79 | -79.79 0.14
34| Sep-05 | 457 | 532.17 | -34.40| 0.86 | 486.29 | -29.29 0.06
35| Oct-05 | 370 | 393.98 | -65.54 | 0.94 | 498.50 | -128.50 0.35
36| Nov-05| 692 | 478.47 | -20.53 | 1.45| 442.27| 249.73 0.36
37| Dec-05 | 1064 | 1192.73 | 199.91 | 0.89 | 356.63 | 707.37 0.66
38| Jan-06 | 445 | 748.20 6.58 | 0.59 [1039.76 | -594.76 1.34
39| Feb-06 | 403 | 432.21| -90.19| 0.93| 854.32 | -451.32 1.12
40| Mar-06 | 703 | 462.07 | -54.18 | 1.52 | 490.27 | 212.73 0.30
41| Apr-06 | 470 | 44497 | -43.05| 1.06 | 422.52 47.48 0.10
42| May-06| 561 | 590.22 | 13.44|0.95| 355.26 | 205.74 0.37
43| Jun-06 | 483 | 594.83| 10.79(0.81| 491.89 -8.89 0.02
441 Jul-06 | 494 | 649.16 | 23.85|0.76 | 453.67 40.33 0.08
45| Aug-06 | 483 | 539.40 | -16.23 | 0.90 | 640.09 | -157.09 0.33
46| Sep-06 | 528 | 597.34 6.02 | 0.88 | 449.26 78.74 0.15
47| Oct-06 | 588 | 621.76 | 11.54 | 0.95| 566.64 21.36 0.04
48| Nov-06 | 612 | 463.29 | -39.46 | 1.32 | 915.93 | -303.93 0.50
49| Dec-06 | 743 | 754.76 | 59.82|0.98 | 378.09 | 364.91 0.49
50| Jan-07 | 544 | 895.53 | 84.10| 0.61| 484.48 59.52 0.11
51| Feb-07 | 231 | 387.55| -93.52|0.60 | 913.43| -682.43 2.95
52| Mar-07 | 1841 | 1035.08 | 128.79 | 1.78 | 447.33 | 1393.67 0.76
53| Apr-07 | 1498 1369.65 | 190.53 | 1.09 [1229.33 | 268.67 0.18
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Appendix Table C10 Forecasted demand of Low M/T calculated by multiplicative
seasonal model with « =0.66, #=0.30and y =1.00

Alpha 0.66
Beta 0.30 MAPE 0.45
Gamma 1.00
Month Yt Rt Gt St Ft Et AbS(Et/Yt)
1 Jan-02 | 10 0.30
2 Feb-02 | 15 0.45
3 Mar-02 | 22 0.66
4 | Apr-02 | 35 1.04
5 | May-02]| 40 1.19
6 Jun-02 | 38 1.13
7 Jul-02 | 24 0.72
8 | Aug-02 | 38 1.13
9 Sep-02 | 20 0.60
10 | Oct-02 | 29 0.87
11 | Nov-02 | 40 1.19
12 | Dec-02 | 91 33.50 7.36 | 2.72
13 | Jan-03 |174| 397.79| 114.44|0.44| 12.20| 161.80 0.93
14 | Feb-03 |389| 747.00| 184.87 | 0.52 | 229.35| 159.65 0.41
15 | Mar-03 |356| 675.21| 107.87 | 0.53| 611.98 | -255.98 0.72
16 | Apr-03 |264| 433.82 3.10| 0.61 | 818.15 | -554.15 2.10
17 | May-03|198| 258.41| -50.46|0.77| 521.70 |-323.70 1.63
18 | Jun-03 |205| 190.02| -55.84|1.08| 235.89 | -30.89 0.15
19 | Jul-03 [241| 267.34| -15.89|0.90| 96.13| 144.87 0.60
20 | Aug-03|233| 221.13| -24.99|1.05| 285.22 | -52.22 0.22
21 | Sep-03 [228| 318.46 11.71]0.72| 117.10 | 110.90 0.49
22 | Oct-03 |256| 307.49 490| 0.83 | 285.82 | -29.82 0.12
23 | Nov-03 |336| 291.98 -1.22|1.15| 373.01 | -37.01 0.11
24 | Dec-03 |404| 197.23| -29.28 | 2.05| 789.84 | -385.84 0.96
25 | Jan-04 |356| 593.27 98.32 | 0.60| 73.47 | 282.53 0.79
26 | Feb-04 |381| 717.96| 106.23|0.53| 360.14 | 20.86 0.05
27 | Mar-04 |407| 789.78 95.91 | 0.52| 43455 | -27.55 0.07
28 | Apr-04 [341| 671.46 31.64 | 0.51 | 538.98 |-197.98 0.58
29 | May-04[429| 608.80 3.35|0.70 | 538.74 | -109.74 0.26
30 | Jun-04 |381| 441.61| -47.81|0.86| 660.39 |-279.39 0.73
31 | Jul-04 |355| 393.80| -47.81]0.90| 355.00 0.00 0.00
32 | Aug-04 |490| 424.38| -24.29|1.15| 364.55| 125.45 0.26
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Alpha 0.66
Beta 0.30 MAPE 0.45
Gamma 1.00
Month Yt R¢ Gt St Ft E: AbS(Et/Yt)
33 | Sep-04 |168| 291.15| -56.97 | 0.58 | 286.44 |-118.44 0.70
34 | Oct-04 |373| 374.99| -14.73|0.99| 194,97 | 178.03 0.48
35 | Nov-04 |473| 393.70 -4.70 | 1.20 | 414.57 58.43 0.12
36 | Dec-04 |662| 345.67 | -17.70|1.92| 796.79|-134.79 0.20
37 | Jan-05 |366| 513.64 38.00 | 0.71 | 196.80 | 169.20 0.46
38 | Feb-05 |431| 723.20 89.47 | 0.60 | 292.74 | 138.26 0.32
39 | Mar-05 | 605| 1050.60 | 160.85| 0.58 | 418.80 | 186.20 0.31
40 | Apr-05 [570| 1152.81 | 143.26 | 0.49 | 615.23 | -45.23 0.08
41 | May-05|555| 961.25 42.81 | 0.58 | 913.29 |-358.29 0.65
42 | Jun-05 |597| 798.56| -18.84 | 0.75| 866.26 |-269.26 0.45
43 | Jul-05 |477| 614.71| -68.34|0.78 | 702.90 |-225.90 0.47
44 | Aug-05 [425| 428.97 | -103.56 | 0.99 | 630.85 | -205.85 0.48
45 | Sep-05 [374| 537.94| -39.80|0.70 | 187.77 | 186.23 0.50
46 | Oct-05 |319| 381.30| -74.85|0.84 | 495.49 |-176.49 0.55
47 | Nov-05|500| 378.70| -53.18|1.32| 368.17 | 131.83 0.26
48 | Dec-05 | 727| 361.13| -42.49|2.01| 623.42| 103.58 0.14
49 | Jan-06 |261| 350.01| -33.08 | 0.75| 227.05 33.95 0.13
50 | Feb-06 |276| 413.19 -4.20 | 0.67 | 188.88 87.12 0.32
51 | Mar-06 |467| 673.68 75.20 | 0.69 | 235.52 | 231.48 0.50
52 | Apr-06 |256| 596.69 29.54 | 0.43 | 370.28 |-114.28 0.45
53 | May-06|301| 557.15 8.82 | 0.54 | 361.57 | -60.57 0.20
54 | Jun-06 |222| 388.83| -44.32|0.57| 423.12|-201.12 0.91
55 | Jul-06 |351| 415.51| -23.02|0.84| 267.33 83.67 0.24
56 | Aug-06 |270| 313.49| -46.72|0.86 | 388.85|-118.85 0.44
57 | Sep-06 |293| 368.61| -16.17|0.79| 185.47 | 107.53 0.37
58 | Oct-06 |363| 406.08 -0.08 | 0.89 | 294.86 68.14 0.19
59 | Nov-06 |339| 307.72| -29.56|1.10| 536.05|-197.05 0.58
60 | Dec-06 |418| 231.72| -43.49|1.80| 559.97 |-141.97 0.34
61 | Jan-07 |162| 207.34| -37.76|0.78 | 140.36 21.64 0.13
62 | Feb-07 |109| 165.37| -39.02|0.66| 113.27 -4.27 0.04
63 | Mar-07 |307| 334.77 23.50|0.92| 87.58| 219.42 0.71
64 | Apr-07 |277| 547.50 80.27 | 0.51 | 153.71 | 123.29 0.45
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Appendix D
Calculation example of modified HW method for Top A/T configuration
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According to equation (15) and equation (16), The original seasonal factor
which would be replaced by the interpolated seasonal factor, I, , are seasonal factor of
t=3,6-7,9-17,20-21,23-27,30- 32, 34, 36, 38 — 39, 43, 46 — 52, 54, 56, 58 —
61, 63 - 64.

We neglect t = 1 because we cannot find the interpolated value of seasonal
factor for t = 1. In addition, we also neglect to interpolate seasonal factor of t = 63 —
64, even though their errors are greater than ¢ since we cannot calculate interpolated

seasonal factor of the end data.

Whent=3

— SZ + S4
" T2
—96.58 + (~39.58)
2

-68.08
Whent=6-7

Sg + S,

I, —

—21.58 + (—26.58)
2

-24.08

Whent=9-17
Sg + S,
|9 |12 2

— 26.58+ (~90.09)
2

=-58.34
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Whent=20-21
I . I - S19 +SZZ
20 21 2
_ —27.29+(-186.04)
2
=-106.66
Whent=23-27
I _ I - S22 +828
23 27 2
_ —186.04 + (—124.23)
2
=-155.13
Whent=30-232
I _ I - S29 +833
30 32 2
_ —83.68+(-132.98)
2
=-108.33
Whent=34
| - S3s + Sgs
34 2
_ —132.98 + (—240.99)
2

=-186.99



When t =36
I - S35 + S37
36 2
_ —240.99+123.70
2
=-58.65
Whent =38 -39
I _ I - S37 +S40
38 39 2
_123.70+ (—124.23)
2
=-0.26
When t =43
I — S42 + S44
43 2
_ —69.77+(-25.22)
2
=-47.50
When t =46 - 52
I . I - S45 +553
46 52 2
_ -136.50+22.85
2

=-108.38

123
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Whent=54
| — Sgs + Sss
54 2
_ —80.25+(-88.37)
2
=-84.31
When t = 56
I — Ses + Sy
56 2
_ —88.37+(-138.17)
2
=--113.27
Whent =58 - 61
I _ I - S57 +SGZ
58 61 2
_ —138.17+21.70
2
=-58.23

However, we get the I, by interpolating seasonal factor which its actual data

has fluctuation lower than ¢ for during first season and its actual data has the error

lower than c for after first season, we have to screen some improper |, of the data

after first season out by using Equation (17)

As the result, 1, of t=13-17, 21, 25 - 27, 30, 32, 43, 50 — 52, 56 and 61

cannot represent new St .
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Example: When t = 13

|(y13 -Fs) - |13| > |(Y13 -Fs) - 513|
|(1811— 290.91) — (—58.34)| > |(1811— 290.91) - (80.40)|

1578.43 > 1439.69

Therefore, 1,, cannot represent new S,

According to above result, we have to modify forecasted value, F,, at t = 15,

18 - 19, 21 — 24, 32, 35 - 36, 43, 46, 48, 50 — 51, 58 - 60 by replacing their seasonal

factors with interpolated one.
Whent=15
F15 = R14 + Gl4 + |3
= 1550.88 + 337.34 + (-68.08)
=1820.14
Whent=18
Fis = R; +G; + 1
=1386.00 + 58.59 + (-24.08)
=1420.51

Whent=19

Fio = Rg+Gy,+1;

= 1378.61 + 38.80 + (-90.09)



Whent=21

When t =22

When t =23

Whent=24

When t =32

=1393.33

= R,y +G, + 1y
= 1413.01 + 22.19 + (-58.34)
=1376.87

= R21 +GZl + IlO
= 1362.32 + 0.33 + (-58.34)
= 1304.31

= R22 +GZZ + Ill
= 1331.11 + (-9.13) + (-58.34)
= 1263.64

= R23 +G23 + IlZ
= 1413.87 + 18.43 + (-58.34)
= 1373.96

= R31 +GSl+ |20
= 1093.21 + (-10.85) + (-106.66)
= 975.70
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Whent=35

When t = 36

When t =43

When t = 46

When t =48

= R34 +G34 + |23
= 1178.49 + 0.93 + (-155.13)
= 1024.28

= RSS +GBS + |24
= 1227.18 + 15.26 + (-155.13)
=1087.30

= R42 +G42 + |31
=019.30 + 14.92 + (-108.33)
= 825.89

= R45 +G45 + |34
= 703.71 + (-36.94) + (-186.99)
= 479.78

=R, +G, + 15
= 1057.23 + 84.39 +(-58.65)
=1082.97
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When t =50

Whent =51

When t= 58

When t =59

When t =60

= R49 +G49 + |38
= 428.95 + (-132.28)+ (-0.26)
= 296.41

= RSO +G50 + |39
= 455.35 + (-84.67) + (-0.26)
=370.41

= R57 +GS7 + |46
= 582.05 + (-17.59) + (-108.38)
= 456.09

= Ry +Gy + 1,
=618.81 + (-1.28) + (-108.38)
=509.15

= Ry + Gy + 14
= 661.12 + 11.79 + (-108.38)
=564.53
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Appendix E
Calculated results done by modified HW method when vary ¢
from 10% to 100% for all configurations.
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Appendix Table E1 Forecasted demand of Top A/T calculated by additive seasonal
model with ¢ =0.59, £ =0.30, y=0.30and c=0.1

Alpha 059
Beta 030 MAPE 028
Diff (%) Gamma_ 0.30

Month (VYo Yea| (YeR)IY, 'megifl';“‘)” Yol Re | 6 | s |[News| Fo| B |AsEM
102|000 168 10458
2 [Feb02| 426 196 96,58
3 Mart2| 209 237 55,58 | -60.08
4| Apr02| 675 259 3958
5 May-02| 7.1 1 2158
6 n02| 2030 216 7658 | 24,08
7] w02 | 1898 251 35,58 | -24.08
8 Aug02| 350 266 2658
9] Sep02| 3571 11 12158 | 5834
10/ 0ct02| 3392 113 17958 | 5834
11 Nov-02| 7965 23 26958 | -58.34
12] Dec-02] 5639.13 1320] 292,58 | 102,91 [1027.42 | -58.34
13] Jan-03 839 | NG |1811/129899 |373.96 | 8040 20091 |152009 | 084
14] Feb-03 1498 | NG |1371[155088 |337.34 |-12157 157636 | -2036 | 0.5
15| Mar-03 2440 | NG |1473[1674.46 | 27321 | 99.35 180014 | 34714 | 024
16/ Apr-03 5413 | NG |1238[1549.39 |153.73 |-121.13 1908.09 | -67009 | 054
17 May-03 4648 | NG |1148[1386.00| 5859 | 8651 168154 | 53354 | 0.46
18] Jun-03 883 1257|1378.61 | 3880 | -90.09 142051 | -16351 | 0.3
19] Juk03 470 1450[1457.93 | 5095 | -27.29 139333 | 5667 | 0.04
20| Aug-03 1001 | 0K |1321]141301 | 2219 | 4621 |-106.66 148230 | 16130 | 0.2
21 Sep-03 1030 | NG |1191[136232 | 033 |-13650 137687 | -18587 | 0.6
22| 0ct03 470 1130/133L.11 | 913 |-186.04 130431 |-17431 | 0.5
23/ Nov-03 181 | OK |1207/141387 | 1843 |-250.77 |-155.13 | 126364 | -56.64 | 005
24 Dec-03 7153 | OK  |1434] 82265 16446 | 90260 |-155.13 |1373.96 | 60.04 | 0.04
25| Jan-04 329 | NG | 107585814 |-10448 | 12133 73358 | 33642 | 031
26| Feb-04 4406 | NG |1130/104961 | -1569 | 6098 63200 | 49791 | 044
27| Mar-04 167 | NG |1058/1107.28| 632 | 8433 03457 | 12343 | 012
28] Apr-04 263 967 |1098.46 | 177 |-12423 99247 | -2547 | 003
29| May-04 224 1037/1114.07 | 593 | -83.68 101372 | 2328 | 0.2
30| Jun-04 12 | NG |1160/1197.32 | 2912 | 7426 102990 | 13010 | 0.1
31 04 220 | OK | 975109321 | -1085 | 5456 |-108.33 |1199.16 | -224.16 | 023
32| Aug-04 1657 | NG |1242/120471 | 2586 | 2116 97570 | 26630 | 021
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Alpha 059
Bela 0.0 MAPE 028
Diff (%) Gamma_ 0.30

Month (VY)Y (YR, R v R |6 s News| R | B |AsEM)
3] Sep-04 250 1123(1247.77 | 3102 |-132.98 100407 | 2893 | 003
34| Oct-04 1826 | OK | 924107849 093 |-20658 |-186.99 [1092.75 |-168.75 | 0.8
35| Nov-04 79 1009]1227.18 | 15.26 |-24099 102428 | 1528 | 0
3| Dec-04 7029 | OK | 1245[707.48 |-145.28 | 793.07 | 5865 | 108730 | 157.70 | 043
37| Jan 05 276 703 | 573.79 |-141.77 | 123.70 68359 | 1941 | 003
38| Feb-05 5321 | OK | 793 |68262 | 6653 | 9.64 | 0.26 | 37L.04 | 420.96 | 053
39| Mar-05 516 | OK | 97087665 | 1158 | -3102 | 026 | 53L97 | 43808 | 045
40| Apr-05 0.00 764 | 888.23 | 1158 |-124.23 76400 | 000 | 000
41 May-05 227 798 | 889.08 | 835 | -85.88 816.13 | 1813 | 0.2
22| un 05 429 860 | 919.30 | 14.92 | -69.77 823.11 | 3689 | 0.04
43] Juk05 3500 | NG | 65179832 | 2585 | -82.39 82580 |-174.89 | 0.7
44] Aug 05 464 718 | 75267 | -3L79 | -25.2 75130 | 3330 | 0.05
45| Sep-05 517 559 | 703,71 | -36.94 |-136.50 587.90 | 2890 | 0.05
46| Oct-05 2187 | OK | 56974333 | -1397 |-190.90 |-108.38 [ 479.78 | 10922 | 049
47| Nov05 5304 | OK  |1040[1057.23 | 8439 |-173.86 |-108.38 | 488.36 | 55164 | 053
48] Dec-05 2770 | 0K |1515]892.17 | 955 |742.00 |-108.38 [108207 | 43208 | 09
49| Jan 06 3583 | OK | 230 42895 |-132.8 | 2690 |-108.38 | 102542 |-195.42 | 346
50| Feb-06 819 | NG | 55445535 | 8467 | 2285 20641 | 257159 | 046
51| Mar-06 ©24 | NG| 58851828 | 4039 | 080 37041 | 20759 | 037
52| Apr-06 1698 | NG | 667|66413 | 1548 | -86.10 35367 | 31333 | 047
53| May-06 123 640 | 707.11 | 2373 | -805 593.72 | 4628 | 007
54[ Jun-06 1721 | OK | 56467315 | 642 | -6L58 | -843L | 66L07 | 97.07 | 047
55| 106 897 548 | 650.34 | 235 | -8837 597.18 | 49.18 | 0.09
56| Aug-06 1303 | NG | 55160533 | 1515 | -3395 62278 | 1178 | 0.3
57| Sep-06 311 440 | 582.05 | 1759 |-13817 45368 | 1368 | 0.03
58| Oct-06 1966 | OK | 46561881 | -L28 |-179.77 | -58.23 | 45600 | 891 | 002
59| Nov-06 1418 | OK | 517|66L12 | 11,79 |-164.94 | -58.23 | 50045 | 7.85 | 042
60| Dec-06 11341 | OK_ | 663 22600 |-122.08 | 65050 | -58.23 | 56453 | 9847 | 0.5
61] Jan-07 5005 | NG | 290 | 19845 | 9386 | 4630 13062 | 15938 | 055
62| Feb-07 800 118 | 9898 | -9554 | 2170 12744 | 944 | 008
63| Mar-07 9973 | NG | 963|57425 | 7570 | 11607 263 | 96037 | 100
64| Apr-07 84 | OK | 1081] 95732 | 16791 | -2316 563.85 | 51715 | 0.48
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Appendix Table E2 Forecasted demand of Med A/T calculated by additive
seasonal model with « =0.33, £ =0.30, y=0.54 and

c=0.1
Alpha 0.3
Beta 030 MAPE 023
Diff (%) Gamma 054

Month  [(YeYed) Yo (YeF)IY, '"‘T;Tl';“(’” Yol Re | G | S [NewS| F | E |AsEN)
1[5an-02] 0.0 265 277.08
2| Feb02| 2717 390 152,08 | 53.08
3| Mar-02| 1103 433 109,08 | 53.08
4 Apro2| 2956 561 18.92 | -53.08
5 [May-02| 2460 699 156,92 | 53.08
6|un02] 200 713 170.92
72| 533 751 208.92
8|Aug02| 7.0 804 26192
9| Sep02| 108 717 17492 | 7653
10/ 0ct-02| 2720 522 20,08 | 7653
11[Nov-02| 91.00 47 495.08 | 7653
12| Dec-02| 1182.98 603 | 542.08 | 30.73 | 6092 | 7653
13) Jan-03 7671 | OK | 1270] 889.95 |125.87 | 74.98 | 7653 | 295.73 | 97427 | 0.77
14] Feb-03 2723 | OK | 1187112104 |157.44 | 35.27 | 7653 | 962.73 | 224.27 | 0.9
15| Mar-03 0.05 1170| 127867 | 15750 |-108.86 122539 | 55.39 | 005
16] Apr-03 6008 | NG | 909 |1258.41 |104.07 |-178.42 1383.0 |-474.00 | 052
17|May-03 8736 | NG | 811113196 | 3498 | 99.11 130950 |-49850| 0,61
18] Jun-03 1871 | OK  |1127/1098.30 | 1439 | 9472 | 2939 |1337.86 |-210.86 | 0.9
19 10103 1248 | OK | 1175]1064.97 | 0.07 | 15594 | 2939 |132161 |-14661| 0.2
20/ Aug-03 1460 | OK  |1157|1009.72 |-1652 | 20050 | 29.39 | 1326.96 |-169.96 | 0.15
21] Sep-03 175 1148] 986.65 | -18.49 | 167.65 1069.72 | 7828 | 0.07
22 0ct-03 2785 | NG |1314|1087.27 | 17.25 | 11215 10446 | 269.31 | 0.20
23] Nov-03 1080 | OK | 1214|130031 | 7628 |276.62| 4569 |1181.04 | 32.96 | 003
24 Dec 03 1750 | NG |1744]1477.03 |106.11 | 17131 145412 | 289.88 | 047
25| Jan-04 3286 | NG | 1248|1449.65 | 66.06 | 132 165967 |-411.67| 0.33
26| Feb-04 1073 | NG |1337]1469.02 | 5206 | -87.10 159204 |-255.24| 0.19
27| Mar-04 1576 | NG |1220] 145851 | 3329 |-178.32 141221 19221 | 0.6
28] Apr-04 1102 | NG |1183]1449.36 | 2055 |-22553 131338 |-130.38 | 0.11
29|May-04 441 1434] 149048 | 26.73 | -16.27 137081 | 63.19 | 004
30| Jun-04 811 1491| 147784 | 1492 | 5L02 1546.60 | -55.60 | 0.04
31 Jul-04 1611 | NG |1420|141832 | 7.42 | 73.29 1522.15 |-102.15 | 0.7
32| Aug-04 8.44 1760| 145927 | 710 | 25420 144029 | 319.71 | 018
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Alpha 0.3
Beta 030 MAPE 023
Diff (%) Gamma 054

Mot (Ve Yaol (R " L R e | s News| R B |sEm)
3] Sep-04 531 1537] 143479 | -2.38 | 13259 163,02 | 9702 | 0.06
34/ Oct-04 514 1469| 140782 | 976 | 8484 154455 | 7555 | 0.5
35| Nov-04 2188 | OK | 1555]1539.19 | 3258 |-119.95 |-7034 [1443.75 | 11105 | 0.7
36| Dec-04 1830 | NG |2134]1699.02 | 7076 | 31257 174308 [390.92 | 0.18
37 Jan05 2880 | NG |1317] 164623 | 3369 |-21038| 169655 37955 029
3| Feb-05 1092 | NG |1436] 162887 | 1838 |-14377| 159282 15682 0.1
39| Mar-05 1640 | OK |1757| 174102 | 4651 | 7422 |-70.34 | 1468.93 | 28807 | 0.6
40| Apr-05 000 1562| 178753 | 4651 |-22553]  |156200| 0.00 | 0.00
41]May-05 1680 | NG |1505| 175176 | 2183 |-16761|  |1757.77 |-05277| 047
22/ n 05 945 1667[ 172228 | 643 | 593 184,61 |-15761 | 0.09
43 1105 3631 | NG |1322] 157247 | 4044 10046 | |1802.0L |-480.0L] 036
44| Augr05 2981 | OK |1376] 139850 | -80.50 | 105.96 |-36.03 | 1786.23 | -410.23| 0.30
15/ Sep-05 366 | OK | 1063] 119183 |-118.35 | -747 |-36.03 | 145050 |-38759 | 0.36
46/ Oct-05 2066 | OK | 960 | 100893 |-137.72] 13.18 |-36.03 | 1156.33 |-198.33| 021
47 Nov-05 5095 | NG | 1668] 116962 | -48.19 | 2113 80087 |867.13 | 052
48| Dec 05 346 | NG |2330] 141308 | 3930 | 636.35 1434.00 | 896.00 | 0.38
49| Jan-06 5623 | NG | 795 | 130688 | 435 |-37L01| 124201 |-447.00] 056
50| Feb-06 5500 | NG | 747 | 116850 | 4456 |29256|  |1156.76 | 41176 055
51/ Mar-06 1856 | NG |1289]120083 | 2119 | 1224 105360 | 235.40 | 0.18
52| Apr-06 1173 | OK  |1082] 122094 | 880 |-179.68|36.03 | 95511 | 12689 | 0.2
53{May-06 1900 | 0K |1291]129305 | 1517 | 7891 |-36.08 | 104553 | 24547 | 0.9
54| Jun-06 2530 | NG |1039] 122051 | 1054 10007 | |1302.28 |-263.28] 0.25
55/ Ju-06 781 1206] 124263 | -L134 | -66.13 111181 ] 9419 | 0.08
56| Aug-06 2603 | OK |1069| 115072 | 2851 | 541 |-16.36|1205.26 |-136.26 | 0.3
57| Sep-06 1405 | NG |1297| 118153 | -1072 | 5839 1086.18 | 21082 | 0.16
58| Oct-06 45 1240| 1189.05 | 5.25 | 3341 113479 | 105.21 | 0.8
59| Nov-06 5.9 1305/ 116098 | -12.09 | 185.98 1395.13 | 7013 | 0.5
60| Dec-06 115 1806 1155.64 | -10.07 | 643.86 1785.23 | 2077 | 001
61| Jan 07 1248 | OK | 804|118149 | 071 |-33204]34473) 77367 | 11033 | 0.2
62| Feb-07 12469 | NG | 39 | 102151 | 4750 | 47094 830.63 | -49363| 125
63| Mar-07 1774 | N6 |1199]104327 | 2672 | 80.02 98626 | 21274 | 0.8
64| Apr07 268 | OK | 1460[ 121938 | 34.13 | 4550 |34473] 98052 | 479.48 | 033
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c=0.1
Alpha  0.30
Beta 0.0 MAPE 031
Diff (%) Gamma  0.62

Month  |(Ye Y/ Yer| (YeF)IY: '"temi“o” Yol Re | G| s [News| RO OB |asEN
102|000 244 10850
2 [Feb-02| 1701 286 6650 | -92.00
3 |Mar02| 3.5 217 75,50
4 Apr02| 3285 368 1550 | 450
5 |May-02| 1005 405 5250 | 450
6| un02| 7.90 437 8450
7 k02| 1213 490 13750 | 127.00
8 |Aug02| 653 522 169.50
9 | Sep-02| 1494 444 9150 | 11350
10] Oct02] 766 410 57,50
11| Nov-02| 8390 66 286.50| 6401
12| Dec02| 32576 281 (35250 | 336 | 7050 | 64.01
13] Jan-03 6223 | NG | 65 |478.15 | 40.05 | 68.21 24736 | 40764 | 0.2
14] Feb-03 5205 | NG | 960 |670.69 | 8580 |15385 12621 | 533.79 | 056
15| Mar-03 2936 | OK | 96484139 |111.27 | 47.19 | 6401 | 680.99 | 283.01 | 0.29
16| Apr-03 2107 | NG| 799 |90191 | 96.04 | -57.83 957.16 |-158.16 | 0.20
17| May-03 6136 | NG | 651 |878.12 | 60.09 |-12067 1002.46 | -351.46 | 054
18] Jun-03 4185 | NG | 721[847.70 | 3294 | -46.29 102271 | 30071 | 0.42
19] Ju-03 3703 | NG | 743]798.0 | 88 | 18.23 1007.64 | -264.64 | 0.36
20| Aug-03 2856 | OK | 759 | 74124 |-1133 | 75.53 | 6401 | 975.77 |-216.77 | 0.29
21 Sep-03 6.26 773 |715.38 | -15.69 | 7052 84341 | 7041 | 0.09
22| 0ct-03 209 | NG | 95875994 | 2.38 |14455 757.19 | 20081 | 0.1
23| Nov-03 3279 | OK | 708 |83L97 | 2328 |-185.85 14.38 | 826.33 |-118.33 | 0.07
24 Dec-03 1229 | NG | 69882953 | 1556 |-10867 919.26 |-221.26 | 0.32
25 Jan-04 7908 | NG | 510 |724.10 | -20.74 |-106.62 91330 |-403.30 | 0.79
26 Feb-04 5199 | OK | 56461540 | -47.12 | 26.74 | 14.38 | 857.21 |-293.21 | 052
27| Mar-04 2334 | NG | 499 53334 | 5761 | -330 632.08 |-133.28 | 0.7
28] Apr-04 8.15 455 |486.86 | -54.27 | 4175 417.90 | 37.10 | 0.8
29| May-04 081 | OK | 527 497.12 | 3491 |-27.43 | -188 | 31193 | 215.07 | 041
30/ un-04 2167 | NG | 53149673 | 2455 | 3.0 41591 | 115.00 | 0.22
31| Ju-04 851 536 |485.86 | -20.45 | 37.99 49041 | 4559 | 0.09
32| Aug-04 1481 | OK | 635 |493.63 |-1.98 | 116.30 | 9543 | 52042 | 10558 | 0.7
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Alpha 0.30
Beta 0.30 MAPE 031
Diff (%) Gamma_ 0.62

Month {(YYeo) Yool (YeR)IY, '”IQLZTJZ“O” Yo| Ro| G| S |NewS| F| B |asEM)
33 Sep-04 10446 | NG| 246 |389.80 |-3954 | -6221 552,16 |-306.16 | 1.24
34/ Oct-04 373 514 |356.02 | 37.8L | 152.87 49481 | 199 | 004
35| Nov-04 7662 | OK | 56644830 ] 122 | 2.4 | 4781 | 33250 | 23341 | 041
3| Dec-04 5104 | OK | 699 |556.96 | 3345 | 4659 | 47.81 | 340.84 | 35816 | 051
37 Jan05 2469 | NG | 388 56168 | 2483 14815 483,79 | 9579 | 025
38| Feb-05 3390 | NG| 458 539,93 | 1086 | -4056 60089 |-14289 | 031
39| Mar-05 1470 | OK | 642[579.04 | 1936 | 37.67 | 4781 | 54749 | 9451 | 045
40| Apr-05 6,86 521 [587.78 | 16.15 | 5725 556.76 | -35.76 | 0.07
41]May05 626 615 |61548 | 1961 |-1074 602.05 | 12.95 | 002
2] un05 1487 | OK | 55661028 | 1217 |-32.05 | 4253 | 638.69 | -6269 | 0.5
43 uk-05 4579 | NG| 45356022 | -650 | 5L94 660.44 |-207.44 | 045
44| Aug 05 6106 | OK | 416477512936 | 6.8 |-4253 | 64915 |-233.05 | 056
5] Sep-05 780 356 1439.77 | -31.88 | -74.32 3594 | 27.94 | 008
46] Oct-05 4641 | OK | 38335456 | -47.88 | 7581 | 6313 | 56076 |-L77.76 | 046
47| Nov-05 5075 | NG | 627 |402.14 [ -19.24 | 14007 35450 | 27250 | 043
48 Dec-05 691 | NG| 80949675 | 1492 2101 13071 | 37829 | 047
9] Jan-06 1468 | OK | 317 [497.71] 1073 1631|6313 | 36352 | 4652 | 05
50] Feb-06 1410 | OK | 41049108 | 552 |-6565 |-63.13 | 467.88 | 57.88 | 0.14
51| Mar-06 1793 | NG | 65153162 | 1603 | 887 54441 | 10659 | 0.6
52 Apr-06 2607 | NG| 389 517.23] 690 10120 49039 |-10139 | 0.26
53|May-06 2431 | OK | 41349401 | -2.13 | 5426 | 6313 | 51339 [-10039 | 024
54/ Jun-06 2947 | NG| 35546049 | -1L55 | -T7.40 14935 | 9435 | 027
5| Jul-06 000 397 |448.94 | 1155 | 5194 307.00 | 000 | 000
56/ Aug-06 2673 | OK | 350 40931 | -10.97 |-34.38 | 6400 | 39485 | -4486 | 043
57| Sep-06 129 311 |388.14 | -2033 | -76.08 31502 | 402 | 001
58] Oct-06 438 125 36222 |-22.01 | 67.74 30467 | 12033 | 028
59 Nov-06 3104 | NG | 36430533 | 3247 | 8946 48028 |-11628 | 0.2
60| Dec-06 590 457 | 264.76 |-3490 [ 199.42 483,95 | 2696 | 0.06
61 Jan07 7041 | OK | 208 |27380 2172 |-10483] 14490 | 16673 | 4127 | 020
62| Feb-07 607L | NG | 11623095 | -28.06 | 9618 188.95 | -12.95 | 063
63 Mar-07 163 296 |204.34 | 2162 | 90.37 29117 | 483 | 002
64| Apr-07 1070 | NG| 372 |26566 ] -004 | 2732 7551 | 29649 | 080
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c=0.1
Alpha  0.30
Beta  0.30 MAPE  0.23
Diff (%) Gamma_ 0.77

Month | (YeYu)/Yer | (YeF)IY: '”‘e\rf;‘l’:f“’“ Yo R | G | S [NewS| FO| E|AsENY)
1 [Dec02] 0.0 15 9300
2| lan03| 5007 234 1400 | 550
3| Feb-03| 4487 339 9100 | 550
4 |Mar-03] 383 32 104,00
5| Apr-03] 3361 23 1500 | 2650
6 [May-03| 1450 199 49,00 | 2650
7 03] -101 197 5100
8| 03| 863 214 34,00
o[ mugs| 135 243 500 |-3050
10]sep03] 905 21 2100
11]oct03] 2036 266 1800 | 2366
12[Nov-03| 2143 323 | 24800 | 1527 | 7500 | 23,66
13| Dec-03 5667 | NG | 393 33009 | 35.32 | 27.26 17027 | 22273 | 057
14| Jan-04 B | NG | 45739700 | 4482 | 4301 37091 | 8609 | 0.9
15] Feb-04 616 502 | 43264 | 4204 | 7431 44741 | 5459 | 041
16| Mar-04 560 543 | 46547 | 39.28 | 87.44 57868 | -30.68 | 0.06
17 Apr-04 897 533 | 51923 | 4362 | 1L05 53105 | 675 | 0L
18| May-04 103 | OK |573]58059 | 4895 | -17.06 | 581 | 58935 | -1635 | 003
19] Jun-04 831 631 | 64528 | 5367 | -2267 57854 | 5246 | 0.08
20| 04 1917 | NG | 558 666.86 | 4404 | 9L74 66494 | -106.94 | 0.19
21| Aug-04 171 694 | 70733 | 4297 | 1143 68040 | 1360 | 0.02
22| sep-04 2471 | NG |580| 70731 | 30.07 |-104.37 72330 | 14330 | 0.5
23] 0ct-04 4361 | NG |56 66857 | 943 |-105.85 76004 | 23504 | 045
24| Nov-04 157 765 | 68160 | 1051 | 8148 70065 | 6335 | 0.08
25| Dec-04 9.9 793 | 71420 | 17.14 | 6701 71936 | 7364 | 0.09
26| Jan-05 4949 | NG |518 65443 | 593 | 9540 71435 | 25635 | 049
27| Feb-05 2501 | NG | 577 60475 | -19.06 | -441 72081 | 14581 | 0.5
28| Mar-05 6.38 719 | 59946 |-1493 | 112.20 67313 | 4587 | 0.06
29| Apr-05 654 559 | 57355 |-18.22 | -8.10 59558 | -3658 | 007
30| May-05 1401 | NG |62 5865 |-1033 | 3031 54950 | 7648 | 0.02
31| un-05 1675 | NG | 659 | 60443 | -039 | 3691 5865 | 11035 | 0.7
32| -5 391 493 598.25 | 213 |-102.16 51229 | 1929 | 0.04
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Alpha  0.30
Beta 030 MAPE 023
Diff (%) Gamma _ 0.77

Month | (YeYe)Ye | (YeR)IY, '”tem“"” Yo RO| G| s [NewS| RO OB |AsEM
33] Aug-05 497 557 | 587.81 | -462 | -26.38 58469 | 2760 | 0.5
34| Sep 05 471 457 | 57664 | 659 |-11615 47881 | 2181 | 005
35| Oct-05 2546 | NG | 370 54179 |-15.06 | -156.71 46421 | 9421 | 025
36/ Nov-05 1211 | NG |69 55187 | 752 | 12672 60821 | 8379 | 0.2
37| Dec-05 05, | NG |1064] 68014 | 3321 | 31141 61136 | 45264 | 043
38) Jan-06 3887 | NG | 445 66146 | 17.65 |-188.78 617.95 | 171295 | 039
39| Feb-06 6742 | NG | 403 597.60 | 680 |-15L11 67470 | -27L70 | 067
40| Mar-06 0.00 703 | 59080 | 680 | 11220 70300 | 000 | 000
41| Apr-06 2040 | NG | 47055240 | 1628 | 6555 57530 | 10530 | 0.2
12| May-06 097 561 | 53449 |-16.77 | 21.37 56643 | 543 | 0.1
43| 106 1483 | NG | 483 | 49624 |32 | 77 554,63 | 7L63 | 0.5
44 1006 2493 | OK | 494 | 50096 |12.13 | -3567 | 362 | 37086 | 12314 | 0.5
45 Aug-06 239 483 | 50029 |-11.09 | 2014 q145 | 155 | 002
46 Sep-06 2916 | OK |58 53638 | 276 | -33.08 |-2L02 | 37405 | 15395 | 0.9
47 Oct-06 3095 | OK | 588 | 60082 | 21.26 | -45.72 |-21.02 | 38243 | 20557 | 035
48| Nov-06 203 | OK | 612 58L04 | 895 | 5286 |-2.02 | 74880 | 13680 | 0.22
49 Dec-06 213 | OK | 743 54247 | 5.30 | 22589 |2L.02 | 90140 | -15840 | 021
50] Jan-07 3595 | OK | 54459585 | 1230 | -83.16 |-21.02 | 34839 | 19561 | 036
51 Feb-07 0785 | NG | 231 54034 | 804 |273.15 45704 | 22604 | 098
52| Mar-07 5499 | NG |1841] 89125 | 9964 | 75822 64450 | 119650 | 065




Appendix Table E5 Forecasted demand of Low M/T calculated by additive
seasonal model with « =0.54, £ =0.30, y=0.30 and
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c=0.1
Alpha  0.54
Beta 030 MAPE 031
Diff (%) Gamma 0.30

Month | (YeYe)l Ve | (YeRIY "R | R | | s [NewS| R B | AsEM)
1 [dan-02 | 000 10 2350
2| Feb02] 5000 15 1850 | 950
3| Mar-02| 4667 2 1150 | 950
4 Apro2 | 5009 3 150 | -950
5 |May-02| 1429 40 650 | -9.50
6|un-02| 500 3 450
7] w02 | 3684 2 950 | -350
8 | Aug02|  58.33 3 450 | 350
9| Sep02| 4737 20 1350 | 350
10 Oct02| 4500 29 450 | -350
11 Nov-02|  37.93 X0 650 | -350
12| Dec02 | 12750 91| 3350 | 7.36 | 5750 | 350
13] Jan-03 002 | NG |174]12602 | 3291 | -2.06 1736 | 15664 | 090
14] Feb-03 6390 | NG |389]294.07 | 7345 | 1553 14943 | 23957 | 062
15 Mar-03 0.1 356] 36751 | 73.45 | -1L50 35802 | 202 | 001
16] Apr-03 6760 | NG |264|34394 | 4434 | 2293 43146 |-167.46 | 063
17| May-03 9933 | NG |198|28L30 | 1225 | -2044 37878 |-180.78 | 091
18] Jun-03 4530 | OK_ |205]24296 | -2.93 | 824 | -9.78 |298.04 | -93.04 | 045
19] Jul03 4.34 41| 20572 | -1.22 | 807 23653 | 447 | 002
20| Aug-03 687 233/ 23580 | -3.83 | 231 24100 | 800 | 003
21| Sep-03 4.18 28] 237.15 | -2.28 | -12.20 2847 | 047 | 000
22| 0ct-03 1001 | OK  [256/24881 | 190 | -0.99 | 2527 |23L37 | 2463 | 0.0
23| Nov-03 2345 | OK  |336]29355 | 1475 | 17.09 | 25.27 | 2471 | 88.79 | 026
24 Dec-03 9.46 404]329.07 | 2098 | 62.73 30480 | 9920 | 025
25 Jan-04 2.5 356 354.40 | 22.29 | -0.96 34800 | 800 | 002
26| Feb-04 295 381[ 37059 | 20.46 | 13.99 39222 | 1122 | 003
27 Mar-04 6.74 407] 405.98 | 2494 | 175 371955 | 2745 | 007
28] Apr-04 1964 | NG |341]39450 | 1401 | -32.10 40798 | 6698 | 00
29| May-04 954 429] 43076 | 20.69 | -14.84 38807 | 4093 | 0.0
30] Jun-04 1633 | OK  |38L]417.63 | 1054 | -16.75 |-21.02 |44166 | -60.66 | 0.16
31| Jul-04 1834 | OK  |355|392.77 | 0.08 | -1698 |-21.02 |420.10 | -6510 | 0.8
32| Augr04 1939 | NG |490[44434 | 15.42 | 1531 30501 | 9499 | 0.9
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Alpha  0.54
Beta  0.30 MAPE 031
Diff (%) Gamma  0.30

Month | (YeYedlYer | (YeR)IY: '”IELE‘I’JZI")“ Yo Re | G| S [News| Ro| E |AsE)
33] Sep-04 16641 | NG |168]307.77 |-30.18 | 5047 44756 | 27956 | 166
34] Oct-04 2585 | NG |373]330.00 |-1446 | 12.21 30285 | 7045 | 049
35| Nov-04 2063 | NG |473|39L75 | 841 | 3648 34081 | 13219 | 028
36| Dec-04 3008 | NG |662|50841 | 40.88 | 89.99 462.88 | 199.12 | 0.30
37| Jan-05 4980 | NG |366|450.16 | 10.14 | 2592 54833 |-18233 | 0.50
38| Feb-05 1028 | OK |43L[437.22 | 392 | 793 |-2L.02 47530 | -4430 | 0.0
39| Mar-05 2836 | NG |605|534.44 | 3191 | 15.75 43339 | 17L6L | 0.8
40] Apr-05 6.27 570] 585,78 | 37.74 | -27.01 53424 | 3576 | 0.06
41| May-05 967 555 594.33 | 28.98 | -22.19 608.69 | -53.69 | 0.10
42| Jun-05 160 507 618.12 | 27.42 | -18.06 60230 | 530 | 001
43| Ju-05 3L77 | NG |477|563.14 | 270 |-37.73 62452 |-14752 | 031
44] Aug-05 3674 | OK  |425]480.95 |-22.77 | -6.06 |-3657 |58L.16 |-156.16 | 0.37
45] Sep-05 901 374]439.85 |-28.27 | -55.08 40771 | 3371 | 009
46| 0ct-05 3285 | OK |319|35461 |-45.36 | -2.14 |-36.86 |42379 |-10479 | 0.33
47| Nov-05 3085 | NG |500]393.13 |-20.20 | 5759 34573 | 15427 | 031
48| Dec-05 3632 | NG |727|51650 | 22.88 | 126.14 462.92 | 264.08 | 0.36
49 Jan-06 9673 | NG |261]402.13 |-18.30 | -6048 513.46 | -25246 | 0.97
50| Feb-06 4194 | OK  |276]320.89 |-37.18 | -7.92 |-36.86 | 36281 | -86.8L | 0.31
51| Mar-06 3588 | NG |467|374.80 | .85 | 38.68 299.46 | 16754 | 0.3
52| Apr-06 3193 | NG |256|32051 |-23.19 | -3840 33774 | 8174 | 032
53| May-06 8.59 301] 311.38 |-1897 | -18.64 21514 | 2586 | 0.09
54| Jun-06 2358 | NG |222|26395 |-2751 | 2523 21435 | 5235 | 0.24
55| Ju-06 1338 | OK  |351]319.24 | -2.67 | -16.88 | 52.46 |198.72 | 152.28 | 043
56| Aug-06 1500 | NG |270|29455 | -928 | -1161 280.00 | -10.00 | 0.04
57| Sep-06 2144 | OK  |293[31942 | 0.97 | -46.48 | 5246 |230.19 | 6281 | 021
58| Oct-06 1233 | OK |36334472 | 827 | 399 | 5046 | 28353 | 7947 | 022
59| Nov-06 2110 | NG |339]31407 | 341 | 47.80 41058 | 7158 | 021
60 Dec-06 450 418] 30044 | 647 |12357 436.80 | -18.80 | 0.04
61| Jan-07 4413 | NG |162]255.10 |-18.13 | 1027 23348 | 1148 | 044
62| Feb-07 11004 | NG 10817170 |-37.71 | -24.35 20011 | 9111 | 084
63| Mar-07 1376 | OK_ |307]207.00 |-1580 | 57.07 | 62.57 | 172,67 | 13433 | 044
64| Apr-07 1483 | OK  |277|258.73 | 445 | 2040 | 6257 | 15282 | 124.18 | 045
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Appendix Table E6 Forecasted demand of Top A/T calculated by additive seasonal
model with ¢ =0.59, £ =0.30, y=0.30and c=0.2

Alpha 059
Beta 030 MAPE 0.0
Diff (%) Gamma  0.30

Month | (YeYedMea | (YeR)IY, 'memm” Yol Rl G | & |NwS| F| E|AsEM)
02| 000 168 10458
2 [Febtn| 426 19 9658
3 Mar02| 209 27 5558 | 6808
41 Apr02] 675 253 -39.58
5 [May-02| 7110 1 2159
6| 02| 2030 216 7658 | 2858
7w | 1% 57 355
8| Aug02| 350 266 2658
9 sep02| 311 171 12158 | 7408
10] 0t | 3% 13 17958 | -74.08
11| Nov02| 7965 %3 26958 | -74.08
12| Dec02 | 5630.13 1300] 29258 | 10291 | 102742 | 7408
13 Jan03 8394 | NG |1811]1298.99 | 373.96 | 8040 20091 | 152009 | 084
14] Feb 03 149 1371] 155088 | 337.34 | 12157 157636 | 20536 | 0.5
15| Mar03 2042 | OK | 1473167446 | 27321 | 9935 | 10583 |1820.14 | 34714 | 024
16| Apr3 5413 | NG |1238|154939 | 15373 | 12013 1908.09 | -670.09 | 054
17 May-03 4643 | OK | 1148]1386.00 | 5859 | 8651 |-105.83 | 168154 | 53354 | 046
18] un-03 883 1257 137861 | 3880 | -90.09 141601 | 15001 | 013
19] 103 470 1450] 145798 | 50.95 | 27.9 138183 | 6817 | 005
20| Aug3 B 1301141301 | 229 | 4621 148230 | 16130 | 0.2
21 Sep 3 1030 1191136232 | 033 | -13650 13L12 | 17042 | o4
2| 0ct03 470 1130133011 | 913 | -186.04 128857 | 15857 | 0.14
23| Nov-03 1281 1207 141387 | 1843 | 25077 121790 | 4090 | 003
24| Dec03 7153 | OK |1434] 82265 |-16446 | 90260 | 16755 | 135822 | 7578 | 0.5
5| Jen-04 3129 | NG |1075] 85814 | 10448 | 1133 73858 | 33642 | 031
26| Feb-04 1406 | NG |1130[10496L | -1569 | -608 63200 | 49791 | 044
27| Mer-04 1167 1058] 110728 | 632 | 8433 92808 | 12092 | 012
28 Apr04 263 067 100846 | 177 |-12423 09047 | 2547 | 003
29| May-04 204 1037111407 | 593 | 8368 09440 | 4260 | 004
30] un-04 12 1160 19732 | 29.02 | 7426 102090 | 13040 | 0.1
31| 0 2009 | NG | 975 | 109321 | 1085 | 5456 119916 | 2416 | 023
2| Aug4 1657 1042120471 | 2586 | 2116 1036.15 | 2085 | 0.7
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Alpha  0.59
Beta 030 MAPE 030
Diff (%) Gamma  0.30

Month | (YeYuYer | (YeF)IY: '“‘ﬁ‘;ﬂf‘m Yol R| G | S |NewS| R | E|AsEM)
33 Sep-04 258 1123 1247.77 | 3102 | -132.98 109407 | 2893 | 003
34| 0ct-04 1826 924 117849 | 093 |-20658 1092.75 | -168.75 | 0.8
35| Nov-04 79 1009] 1227.18 | 15.26 | -240.99 92865 | 80.35 | 008
36| Dec-04 7229 | OK  |1245] 707.48 [-145.23 | 793.07 | -58.65 [1074.88 | 170.02 | 014
37| Jan-05 276 703 | 57379 |-14177 | 12370 68359 | 1941 | 003
38 Feb-05 5321 | OK | 793 68282 | -6653 | -964 | -0.26 | 37.04 | 42196 | 053
39| Mar-05 4516 | OK | 970 87665 | 1058 | 3102 | -0.26 | 53197 | 438.03 | 0.45
40| Apr-05 0.00 764 | 88323 | 1158 |-124.23 76400 | 000 | 000
41| May-05 227 798 | 889.03 | 835 | 8588 81613 | -18.13 | 002
42| Jun-05 4.9 860 | 919.30 | 14.92 | 69.77 82311 | 3689 | 004
43| 05 3512 | NG | 6579832 | -2585 | 8239 87966 | -22866 | 035
44] Auge05 464 718 | 75267 | -3L79 | 2522 75130 | -3330 | 005
45| Sep-05 517 559 | 703.71 | -36.94 | -136.50 58790 | -2890 | 005
46] 0ct-05 287 | OK | 58974333 | -13.97 |-190.90 |-108.38 | 460.19 | 12881 | 022
47| Nov-05 5304 | OK  |1040[1057.23 | 8439 |-173.86 [-108.38 | 488.36 | 55164 | 053
48] Dec-05 27170 | oK |1515] 89247 | 955 | 74200 |-108.38 [1082.07 | 43208 | 029
19 Jan-06 34583 | OK | 230 42895 |-132.28 | 2690 [-108.38 102542 | -195.42 | 3.46
50 Feb-06 4819 | NG | 55445535 | -8467 | 2285 20641 | 25759 | 046
51| Mar-06 224 | NG | 58851828 | -4039 | -0.0 37041 | 21759 | 047
52| Apr-06 469 | NG | 66766413 | 1548 | 8610 35367 | 31333 | 047
53| May-06 123 640 | 70711 | 2373 | 805 59372 | 4628 | 007
54 Jun-06 171 564 | 67315 | 642 | 858 66L07 | -97.07 | 047
55| Jul-06 897 548 | 65034 | -235 | -88.37 59718 | -49.18 | 009
56| Aug-06 1309 551 | 60533 | -15.15 | -33.95 6278 | 7118 | 043
57 Sep-06 311 440 | 582.05 | -1759 | -138.17 45368 | -1368 | 003
58] Oct-06 19.66 465 | 61881 | -1.28 | 17977 15600 | 891 | 002
59 Nov-06 1418 517 | 66112 | 1179 |-16494 50915 | 785 | 002
60| Dec-06 11341 | OK | 663 22600 [-122.28 | 65050 | 7062 | 56453 | 9847 | 0.5
61| Jan-07 5496 | NG | 290 198.45 | -93.86 | 4630 466 | 29466 | 102
62| Feb-07 800 118 ] 98.98 | 9554 | 2170 12744 | 944 | 008
63| Mar-07 973 | NG | 963| 57425 | 7570 | 11607 263 | 96037 | 100
64] Apr-07 784 | NG |1081] 95732 | 16791 | 2316 56385 | 51715 | 048




Appendix Table E7 Forecasted demand of Med A/T calculated by additive

seasonal model with « =0.33, £ =0.30, y=0.54 and
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c=0.2
Alpha 033
Beta  0.30 MAPE 023
Diff (%) Gamma 054

Month | (YeYed)Yer | (YeF)IY: '”IGU;"’L'J:“‘)” Yol R | G | S |NewS| R | E[AsEN)
1[an02] 000 265 277,08
2| Feb02| 4107 390 152,08 | -193.08
3 Mar02] 1003 433 109.08
4] Apr02| 2956 561 1892 | 3092
5 May-02] 2460 699 156.92 | 30.92
6 un02| 200 713 17092
7] k02| 533 751 20892
8| Aug02|  7.06 804 26192
9 Sep02| -1082 717 174.92
10] 0ct02 | -27.0 522 2008 | 33.03
11 Nov-02| 91,00 a7 495,08 | 33.03
12| Dec02| 1182.98 603 | 542.08 | 3073 | 6092 | 33.03
13] Jan-03 7670 | NG |1270] 889.95 | 12587 | 7498 29573 o421 | omt
14] Feb-03 2123 | OK  [1187|1121.04 | 157.44 | 3527 | 3303 | 82273 [ 36427 | 04l
15 Mar-03 0.05 1170/ 127867 | 15750 |-108.86 116939 | 061 | 000
16 Apr-03 6008 | NG | 909125841 [ 10417 [-178.42 1467.00 [ 558,00 | 061
17] May-03 8735 | NG | 811[113L.96 | 3498 | 9.1 139350 [ 58250 | 0.2
18 Jun-03 1871 1127/ 109830 | 1439 | 9472 1337.86 | -21086 | 049
19] 03 1248 1175106497 | 0.07 | 155.94 132061 [-14661 | 042
20| Aug-03 14,69 1157/ 1009.72 | -1652 | 200,50 1326.96 |-169.96 | 0.5
21 sep-03 175 1148] 986,65 | 1849 | 167.65 116801 | 2011 | 002
22| 0ct-03 2785 | OK  |1314]1087.27 | 1725 | 112.15 | 16948 [ 100119 | 31281 | 0.4
23] Nov-03 1980 | OK  [1214]130131 | 7628 |-27662 | 16948 | 113754 | 7646 | (0.6
24 Dec-03 175 1744] 147703 | 106.11 | 17031 141062 [ 33338 | 049
25| Jan-04 38 | NG |1248[1449.65 | 66,06 | 1322 1658.13 [ 41043 [ 033
26] Feb-04 1073 1337]1469.02 | 5206 | -87.10 150874 [-21074 | 046
27| Mar-04 1576 1220/ 145851 | 3329 |-178.32 141221 19221 | 046
28] Apr-04 1102 11831144936 | 2055 |-22553 131338 13038 | 041
29| May-04 441 1434] 149048 | 2673 | 7627 137081 | 6319 | 004
30| Jun-04 811 1491 147784 | 1492 | 5102 161193 |-12093 | 008
31| k04 1641 1420141832 | 742 | 7329 1648.70 22870 | 046
32| Aug-04 8.44 1760/ 145927 | 7.10 | 254.20 161140 | 14860 | 008
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Alpha 033
Beta 030 MAPE 023
Diff (%) Gamma 054

Month | (YeYedYer | (YeF)IY: '“tem'"” Yol Ro| G | S I NewS| Ro| E | ASSEN)
33] Sep-04 531 1537143479 | 238 | 13259 163402 | 9700 | 008
34| Oct-04 514 1469] 140782 | 976 | 84.84 160189 | 13289 | 0.09
35| Nov-04 2788 | OK  |1555]1539.19 | 3258 |-119.95 | 19871 |156754 | -1254 | 001
36| Dec-04 1832 2134] 169902 | 7076 | 31257 174308 [ 30092 | 048
37 lan 05 288 | NG |1317]164623 | 3369 |-21038 1696.55 | 37955 | 029
38| Feb-05 1092 1436]1628.87 | 1838 |-14377 159282 | 15682 | 041
39| Mar-05 1640 1757| 174102 | 4651 | 1422 146893 | 28807 | 016
40| Apr05 0.00 1562| 178753 | 4651 |-22553 156200 | 000 | 000
41| May-5 16,0 1505 175176 | 2183 |-16761 15177 |\ | 047
22| Jn 05 945 1667/ 1712228 | 643 | 593 182461 | 15761 | 009
43] 05 3630 | NG |1322]157247 | 4044 |-10016 180201 |-48001 | 036
44 Aug 05 2081 | OK  |1376]139850 | -8050 | 10596 | 3.6 |1786.23 |-41023| 030
45 Sep-05 3645 | NG |1063]1191.83 | 11835 | 747 145059 | 38759 | 036
4] 0ct-05 2066 | OK | 960100893 |137.72 | 1318 | 36 | 115633 |-19833 | 02t
47| Nov-05 5495 | NG | 1668]1169.62 | 489 | 21132 106992 | 598.08 | 036
48] Dec 05 3840 | NG |2330]141308 | 3930 | 63635 143400 | 896.00 | 038
49| Jan-06 5623 | NG | 795 130688 | 435 |-37L01 1101|4700 | 056
50] Feb-06 5512 | NG | 747116850 | -4456 |-292.56 115876 | 41076 | 055
51| Mar-06 1856 1289/ 12083 | 2119 | 12.24 104972 | 2398 | 049
52| Apr-06 TRE 1082| 122194 | 880 |-179.68 95511 | 12689 | 012
53] May-06 1901 1091129305 | 5.7 | 7801 104553 | 245.47 | 049
54 Jun-06 2534 | NG |1039]122251 | -1054 |-10007 130228 | 26328 | 025
5] Jul-06 781 1206] 124263 | 134 | 66.13 111181 | 9419 | 008
56| Aug-06 2603 | OK  |1069]115072 | 2851 | 541 | -387 124445 |-17545 | 0.6
57] Sep-06 14,05 1297/ 118153 | -10.72 | 58.39 111474 | 18226 | 014
58] Oct-06 452 1040] 118905 | 525 | 3341 17397 | 6603 | 005
59] Nov-06 59 1325 116098 | -12.09 | 18598 139513 | 7013 | 005
60| Dec-06 115 1806 1155.64 | -10.07 | 64386 178523 | 2077 | 001
61| Jan-07 1248 884 | 118149 | 071 |-332.04 71367 | 11033 | 0.2
62| Feb-07 10456 | NG | 396 | 10151 | 4750 | 4709 889.63 | 49363 | 125
63| Mar-07 17,14 1199] 104327 | 2672 | 89.02 086,26 | 21274 | 048
64| Apr-07 268 | OK | 1460121938 | 3413 | 4550 | 16327 | 836.67 | 623.3 | 043




Appendix Table E8 Forecasted demand of Med M/T calculated by additive

seasonal model with « =0.30, £ =0.30, y=0.62 and
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c=0.2
Alpha 030
Beta 0.0 MAPE 032
Diff (%) Gamma  0.62

Month | (YeYe)Yer | (YeR)IY: '”temzt'"“ Yo Re | G | S | News| R | E|AsEN
102|000 244 10850
2 [Feb02| 1721 286 66.50
3 Mar02| 315 21 7550
4 Apr02| 3085 368 1550 | -1L50
5 [May-02] 1005 405 5250
6 02| 790 437 8450
7w | nB 490 13750
8 |Aug02| 653 522 169.50
9 Sep02| 149 444 9150
10[ 0ct02 | 766 410 5750
1 Nov-02| 8390 66 28650 | 64.01
12| Dec02| 32576 28135250 | 336 | 7150 | 6401
13] Jan03 6223 | NG |65478.15 | 40.05 | 6821 24736 | 40764 | 062
14] Feb-03 5205 | NG |960]670.69 | 85.80 | 153.85 45171 | 50829 | 053
15| Mar-03 2036 | OK  |964|841.39 [110.27 | 47.19 | 6401 | 680.99 | 28301 | 0.29
16| Apr-03 2117 | NG |799/90191 | 96.04 | 5783 94116 |-14216 | 0.8
17| May-03 6136 | NG |651/878.12 | 60.09 |-120.67 105046 |-399.46 | 061
18] un-03 4185 | NG |721]847.70 | 32.94 | 4629 102271 |30L71 | 042
19] 003 3703 | NG |743[79810 | 8.8 | 1823 101814 | 27514 | 037
20] Aug03 2856 | OK |759| 74124 |-1133 | 7553 | 6401 | 97577 |-216.77 | 029
21 sep-03 6.26 773 715.38 | -15.69 | 7052 82141 | 4841 | 0.6
22| 0ct-03 209 | NG |958]759.94 | 238 | 14455 757.19 | 20081 | 021
23] Nov-03 3279 | OK  |708]83197 | 2328 |-185.85 | -19.08 | 82633 |-118.33 | 017
24| Dec-03 1229 698] 829.53 | 15.56 |-10867 91906 |-221.26 | 032
25| Jan-04 7908 | NG |510/724.0 | 2074 | -106.62 91330 |-40330 | 0.9
26| Feb-04 5109 | OK |564|61540 | 4712 | 2674 | 7521 | 85721 |-29321| 052
27| Mar-04 2334 | OK  |499|53334 | 5761 | 330 | 7521 | 6328 |-133.28 | 027
28] Apr-04 8.15 455] 486.86 | 5427 | -4L7T5 41790 | 37.10 | 008
29| May-04 1081 | OK |527|497.12 | 3491 | 2743 | -188 | 31193 | 215.07 | 041
30| Jun-04 2067 | NG |531[496.73 | 2455 | 360 41591 | 11509 | 022
31| Ju-04 851 536 485.86 | -20.45 | 37.99 49041 | 4559 | 0.9
32| Aug-04 1481 635] 493.63 | -11.98 | 11630 52042 | 10558 | 0.17
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Alpha  0.30
Beta  0.30 MAPE 032
Diff (%) Gamma  0.62

Month | (YeYer)Yer | (YeF)IY, '”tej;‘l’i“(’” Yol RO G| S News| RO B AsEM
33] Sep-04 12446 | NG |246]389.80 | -3954 | -62.21 55216 |-306.16 | 124
34] Oct-04 373 514]356.02 | -37.81 | 15287 49481 | 1919 | 004
35 Nov-04 7660 | OK  |566)44830 | 122 | 244 | 957 | 299.03 | 26687 | 047
36 Dec-04 5124 | OK  |699556.96 | 3345 | 4659 | 95.27 | 34084 | 358.16 | 051
37| Jan-05 2469 | NG |38856L68 | 2483 |-148.15 48379 | 9579 | 0.5
38] Feb-05 3390 | NG |458539.93 | 1086 | 4056 51130 | 5330 | 0.2
39 Mar-05 1472 642|579.14 | 1936 | 3767 47558 | 16642 | 0.26
40] Apr-05 6.86 51[587.78 | 16.15 | -57.25 556.76 | -35.76 | 0.07
41| May-05 6.26 615 615.48 | 19.61 | -10.74 60205 | 1295 | 002
12| 05 1487 55661028 | 12.17 | -32.25 63869 | 6269 | 0.15
43] 005 4579 | OK  |453/560.22 | 650 | 5194 | -53.28 | 660.44 |-207.44 | 046
44] Aug-05 6106 | OK  |416/47751 | 2936 | 618 | -53.28 | 670.02 |-25402 | 061
45 Sep-05 780 358]439.77 | -31.88 | -74.32 38594 | -27.94 | 0.8
46] 0ct-05 4641 | OK  |38335456 | 4788 | 7581 |-12132 | 560.76 |-177.76 | 046
47| Nov-05 5075 | NG |627|402.14 | -19.24 | 14007 40196 | 22504 | 036
48] Dec-05 4691 | NG |809]496.75 | 1492 | 21111 47817 | 33083 | 041
49 Jan-06 14,68 317/497.71 | 1073 |-168.31 36352 | 4652 | 0.5
50 Feb-06 1412 410/ 49108 | 552 | -65.65 46783 | 57.88 | 0.14
51 Mar-06 1793 651/ 53162 | 16.03 | 88.27 53427 | 11673 | 048
52| Apr-06 2607 | NG |389/517.23 | 690 |-101.20 49039 |-10139 | 026
53 May-06 2431 | NG |413]49401 | 213 | -54.26 51339 |-100.39 | 0.24
54 Jun-06 2047 | NG |35 46049 | 1155 | 7760 45963 |-104.63 | 0.9
55| Jul06 0.00 307/ 44894 | -1155 | -51.94 30565 | 135 | 0.0
56 Aug-06 2673 | OK_ |350400.31 | 1997 | 3438 | -64.00 | 38410 | 3410 | 0.0
57] Sep-06 129 31138814 | -20.33 | -76.06 31502 | 402 | 001
58] Oct-06 438 425]36222 | 2200 | 67.74 2648 | 17852 | 042
59 Nov-06 3194 | NG |364/305.33 | -3247 | 89.66 48028 |-116.28 | 0.32
60 Dec-06 590 457|264.76 | -34.90 | 199.42 48396 | 2696 | 0.06
61| Jan-07 041 | OK  |208) 27380 | 2172 |-10483 | 14490 | 6155 | 14645 | 0.10
62 Feb-07 6071 | NG |116230.95 | 2806 | -96.18 18643 | 7043 | 061
63 Mar-07 163 296 204.34 | -27.62 | 90.37 9117 | 483 | 002
64| Apr-07 7970 | NG |372) 26566 | 0.94 | 2732 7551 | 29649 | 080
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Appendix Table E9 Forecasted demand of Low A/T calculated by additive seasonal
model with « =0.30, #=0.30, y=0.77and ¢c=0.2

Appendix Table E9 (Continued)

Alpha  0.30
Beta 0.0 MAPE 0.3
Diff (%) Gamma 0.7

Month | (YeYed/Yer | (YeR)IY: '”teL‘;‘l)l';"O” Yol Ro| G | S [NewS| Fo| B |AsEM)
1[Dec02| 000 155 9300
2| Jan03| 5097 234 1400 | 550
3| Feb-03| 4487 339 9100 | 550
4 Mar03| 383 352 10400
5| Apr03| 3381 233 1500 | 27.50
6 |May-03] 1459 199 49,00
7 03| -101 197 51,00
8| w3 | 863 214 34,00
9 [Aug3| 1355 43 500
10] Sep-03 | 905 21 27.00
1] 0ct03| 2036 266 1800 | 23.66
12| Nov03| 2143 323 | 24800 | 1527 | 7500 | 2366
13] Dec-03 5667 | NG | 393)330.09 | 35.32 | 2726 17027 | 22273 | 087
14] Jan-04 211 | NG | 457)397.09 | 4482 | 4301 37091 | 8609 | 0.9
15] Feb-04 6.1 502 | 43264 | 42.04 | 7431 741 | 5459 | o
16] Mar-04 560 548 | 46547 | 39.28 | 87.44 57868 | -3068 | 0.06
17| Apr-04 8.97 538 | 51923 | 4362 | 105 53225 | 575 | 001
18] May-04 1032 573 | 58059 | 48.95 | -17.06 51385 | 5915 | 0.0
19] Jun-04 831 631 | 645.28 | 5367 | 2267 57854 | 5246 | 0.8
20[ Ju-04 19.07 558 | 666.86 | 44.04 | 9174 66494 | -10694 | 019
21| Aug-04 171 694 | 707.33 | 4297 | 1143 70590 | -11.90 | 002
22 Sep-04 24710 | NG | 580 70731 | 30.07 |-10437 72330 | -14330 | 0.5
23] 0ct-04 4361 | NG | 52666857 | 943 |-10585 76104 | 23504 | 045
24| Nov-04 157 765 | 68160 | 1051 | 8148 70165 | 6335 | 008
25| Dec-04 9.9 793 | 71420 | 17.14 | 6701 71936 | 7364 | 0.9
26| Jan-05 4949 | NG | 51865443 | 593 | 9540 77435 | 25635 | 0.49
27| Feb-05 2507 | NG | 57760475 |-19.06 | -441 72281 | -14581 | 025
28| Mar-05 6.38 719 | 59946 | 1493 | 112.20 673.13 | 4587 | 0.6
29| Apr-05 654 559 | 57355 | -18.22 | -8.70 59558 | -3658 | 0.07
30| May-05 1401 626 | 58165 | -10.33 | 3031 53827 | 8173 | 0.14
31| Jun-05 16.75 659 | 60443 | -0.39 | 3691 54865 | 11035 | 0.7
32| Ju-05 391 493 | 59825 | -23 |-102.16 51229 | -1929 | 0.04
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Alpha  0.30
Beta (.30 MAPE 0.3
Diff (%) Gamma  0.77

Month | (YeYn)/Yer | (YeR)IY, '”temae“‘)” Yol RO| G| S INewS| R | B |AsEM)
33| Aug-05 497 557 | 587.81 | -4.62 | -26.38 58469 | 2769 | 005
34/ Sep-05 477 457 | 576,64 | -6.59 |-116.15 47881 | 2181 | 005
35/ Oct-05 2546 | NG | 370 | 54179 |-15.06 |-156.71 46421 | 9421 | 05
36| Nov-05 1211 692 | 55187 | -7.52 | 126.72 60821 | 8379 | 0.2
37| Dec-05 454 | NG [1064] 680.14 | 3321 | 31141 61136 | 45264 | 043
38/ Jan-06 3887 | NG | 44566146 | 17.65 |-188.78 61795 | -172.95 | 039
39| Feb-06 6742 | NG | 40359760 | -6.80 |-150.11 67470 | 21170 | 067
40| Mar-06 0.00 703 590.80 | -6.80 | 112.20 703.00 | 0.00 0.00
41| Apr-06 2240 | NG | 470 55240 |-16.28 | -65.55 57530 | -105.30 | 0.2
42| May-06 097 561 | 53449 | -16.77 | 27.37 56643 | 543 | 001
43| Jun-06 1483 483 | 496.24 |-23.22 | -LTT 55463 | 7163 | 015
44| Jul-06 24.93 OK | 49450996 |-12.13 | -35.67 |-10.96 | 370.86 | 12314 | 0.5
45/ Aug-06 2.39 483 | 501.29 |-11.09 | -20.14 47145 | 1155 | 0.02
46/ Sep-06 2916 | 0K [528(536.38 | 276 | -33.03 |-20.02 | 37405 | 15395 | 0.9
47| Oct-06 34.96 OK | 58860082 | 21.26 | -45.72 |-21.02 | 38243 | 20557 | 0.35
48 Nov-06 2235 | OK | 612]581.04 | 895 | 52.86 |-21.02 | 748.80 | -13680 | 0.22
49| Dec-06 213 | OK | 743 54247 | 530 [ 22589 |-21.02 | 90140 | 15840 | 021
50/ Jan-07 35.96 OK | 544]5%.85 | 12.30 | -83.16 |-21.02 | 348.39 | 19561 | 0.36
51| Feb-07 9785 | NG | 231]54034 | -8.04 |-27315 457.04 | -226.04 | 098
52| Mar-07 6499 | NG [1841] 89125 | 99.64 | 758.22 64450 | 119650 | 065
53| Apr-07 3823 | NG [1498|1162.69 | 15118 | 24364 02534 | 57266 | 038

Appendix Table E10 Forecasted demand of Low M/T calculated by additive



seasonal model with & =0.54, =0.30, y=0.30 and
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Appendix Table E10 (Continued)

c=0.2
Alpha 054
Beta 0.30 MAPE 031
Diff (%) Gamma  0.30

Month | (YeYel)Yer | (YeR)IY, '”teiz‘l’lﬁ“"” Yol Re| G | s [News| FO| B[ AsEM
1] dan-02 | 000 10 23,50
2 | Feb-02| 50,00 15 11850 | -8.50
3| Mar02| 4667 2 11150 | -8.50
4| Apr02|  50.09 3% 150 | -850
5 |May-02|  14.29 40 6.50
6| dn02| 500 38 450
7 w02 | 3682 24 950 | -350
8| Aug02| 5833 38 450 | -350
9| Sep02| 4737 20 1350 | 350
10] 0ct-02 | 45.00 29 450 | -350
1] Nov-02| 3793 40 650 | -350
12| Dec-02| 12750 913350 | 736 | 5750 | -350
13| Jan03 9002 | NG |174]12602 | 3291 | -2.06 17.36 | 15664 | 0.90
14] Feb-03 6390 | NG |389]294.07 | 7345 | 1553 150.43 | 23857 | 061
15| Mar-03 0,01 356 367.51 | 7345 | 1150 35002 | 302 | 001
16] Apr-03 6760 | NG  |264]343.94 | 4434 | 22.93 | -978 |43246 |-16846 | 064
17| May-03 0933 | NG |19828130 | 1225 | 2044 | 9.78 | 39478 |-196.78 | 0.9
18] Jun-03 4539 | OK  |205|242.96 | -2.93 | -824 | -9.78 |298.04 | -93.04 | 045
19] Ju1-03 4,34 241|245.72 | -1.22 | 807 23653 | 447 | 0.02
20| Aug-03 6.87 233/235.80 | -3.83 | 231 241.00 | 800 | 0.3
21 sep-03 418 228]237.15 | 2.28 | -12.20 2847 | 047 | 0.00
22/ 0ct-03 1001 | OK |256] 24881 | 1.90 | -0.99 23137 | 2463 | 0.0
23| Nov-03 2345 | OK_ |33629355 | 1475 | 17.09 | 3087 |247.01 | 8879 | 0.6
24| Dec-03 9.46 404] 329.07 | 20.98 | 62.73 30480 | 9920 | 025
25| Jan-04 2.05 35635440 | 2229 | 096 34800 | 800 | 0.02
26| Feb-04 2,95 381/37059 | 2046 | 13.99 39222 | 1122 | 0.3
27| Mar-04 6.74 407/ 40598 | 24.94 | 175 37955 | 2745 | 007
28| Apr-04 1964 | NG |341/39450 | 1401 | -32.10 407.98 | -66.98 | 0.0
29| May-04 9.54 429]430.76 | 20.69 | -14.84 388.07 | 4093 | 0.0
30| Jun-04 1633 | NG |381/417.63 | 1054 | -16.75 44166 | -60.66 | 0.16
31| Jul-04 1834 | NG |355/392.77 | 0.08 |-16.98 42010 | -65.10 | 0.8
32| Aug-04 1939 | NG |490| 44434 | 1542 | 1531 30501 | 9499 | 0.9
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Alpha 054
Beta 0.30 MAPE (.31
Diff (%) Gamma 0.30

Month | (YeYel)Yer | (YeR)IY: '"tem“"" Y| Re | G| & [NewS| R | E|AsEM)
33] Sep-04 16641 | NG |168|307.77 |-30.18 | 5047 | 1162 | 44756 | 27956 | 166
34/ Oct-04 2585 | NG |373|330.00 |-1446 | 1221 | 1162 |277.59 | 9541 | 0.6
35| Nov-04 2963 | NG |473|39L75 | 841 | 3648 | 1062 |34641 | 12659 | 0.7
36| Dec-04 3008 | NG 66250841 | 40.88 | 89.99 | 1162 146288 | 19912 | 0.0
37| Jan-05 4980 | NG |366]4506 | 11.14 |-25.92 | 1162 |548.33 |-182.33 | 050
38| Feb-05 1028 | OK 43143722 | 392 | 7.93 47530 | 4430 | 0.10
39| Mar-05 2836 | NG |605|53444 | 3191 | 15.75 | 9,64 143339 | 17161 | 0.8
40| Apr-05 6.27 570| 585.78 | 37.74 | -27.01 53424 | 35.16 | 0.06
41| May-05 967 555 594.33 | 28.98 | -22.19 608.69 | 5369 | 0.10
42 Jun-05 160 507| 618.12 | 27.42 | -18.06 62332 | 2632 | 0.04
43] 205 3177 | NG |477|56344 | 2.0 |-37.73 |-3657 | 64554 | -168.54 | 035
44] Aug-05 3674 | OK  |425(480.95 [-22.77 | -6.06 |-3657 |58L16 |-156.16 | 0.7
45| Sep-05 901 374] 439,85 |-2827 | -55.08 40771 | 3871 | 0.09
46| Oct-05 3285 | OK  |319]35461 | 4536 | -2.14 |-36.86 |423.79 |-10479 | 033
47| Nov-05 3085 | NG 50039313 |20.20 | 57.59 |-36.86 |345.73 | 15427 | 031
48| Dec-05 3632 | NG |727|51650 | 22.88 | 12614 |-36.86 | 462.92 | 264.08 | 036
49 Jan-06 9673 | NG |261]402.13 |-1830 | -60.48 |-36.86 | 513.46 |-252.46 | 097
50| Feb-06 4194 | OK_ |276]32089 |-37.18 | -7.92 |-36.86 | 38383 |-107.83 | 0.39
51| Mar-06 3588 | NG 46737480 | -9.85 | 38.68 |-36.86 | 299.46 | 167.54 | 0.6
52| Apr-06 3193 | NG |256] 32051 |-2319 | -38.40 |-36.86 | 337.74 | -8L74 | 032
53] May-06 8.59 301] 311.38 |-1897 | -18.64 275.14 | 2586 | 0.09
54| Jun-06 2358 | NG |222|263.95 |75 | -25.23 |-1513 | 274.35 | 52.35 | 0.4
55| Jul-06 1338 | OK 35131924 | 267 |-16.88 |-1513 | 19872 | 15228 | 0.3
56| Aug-06 1500 | NG |270| 29455 | -9.28 |-1061 280.00 | -10.00 | 0.04
57| Sep-06 0L44 | OK  |29331942 | 0.97 |-4648 | 381 [23019 | 6281 | 0.1
58| Oct-06 1233 | NG |363344.72 | 827 | 3.99 28353 | 1947 | 022
59| Nov-06 2010 | NG |339[31407 | -341 | 4780 | 6378 41058 | 7158 | 021
60| Dec-06 450 418] 30044 | 6.47 |12357 436.80 | -18.80 | 0.04
61| Jan-07 4413 | NG |162[255.0 |-1813 | -70.27 | 46.08 |23348 | -7L.48 | 0.44
62| Feb-07 11014 | NG |109| 17170 |-37.71 | 2435 | 46.08 |200.11 | 9111 | 0.84
63| Mar-07 376 | NG |307|207.02 |-1580 | 57.07 | 4608 |172.67 | 13433 | 0.44
64| Apr-07 4483 | OK 27725873 | 445 |-21.40 | 46.08 |15282 | 12418 | 0.45

Appendix Table E11 Forecasted demand of Top A/T calculated by additive
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seasonal model with & =0.59, 5 =0.30, y=0.30 and

Appendix Table E11 (Continued)

c=0.3
Alpha 059
Beta 0.0 MAPE 036
Diff (%) Gamma__ 0.30

Month | (YeYe)Yer | (YeR)IY: '”‘eg;‘l’i""” Yo| R | G | & |NewS| R | E|AsEm)
102|000 168 10458
2| Feb02| 426 196 9658
3 Mar02| 2092 27 5558
4] Apro2| 65 253 3958
5 May02| 7.1 201 2158
6| un02| 2030 216 7658
7| w02 | 1898 27 3558
8 Aug02| 350 266 2658
9| Sep02| 3571 171 12158 | 7408
10 oct02| 3392 13 17958 | -74.08
11 Nov02| 7965 2 26958 | -74.08
12| Dec-02 | 5630.13 1320] 29258 | 10291 102742 | 74,08
13[ Jan03 8304 | NG |1811]1298.99 | 373.96 | 8040 29091 152009 | 084
14] Feb-03 1498 1371] 155088 | 337.3¢ | -12157 1576.36 | 20536 | 05
15| Mar-03 U8 1473] 167446 | 21321 | -9935 1632.64 | 35964 | 024
16] Apr-03 5413 | NG |1238[154939 | 15373 | 12113 1908.09 | 67009 | 054
17| May-03 4648 | OK_ |1148[1386.00 | 5859 | -86.51 | -94.72 | 168154 | 53354 | 0.46
18] Jun-03 843 1257137861 | 3880 | -90.09 136801 | 11101 | 009
19] 1uk-03 470 1450 145793 | 5095 | -27.29 138183 | 6817 | 005
20] Aug03 1221 1321 141301 | 2219 | 4621 1482.30 | 16130 | 0.2
21| Sep-3 1030 1191136232 | 033 |-13650 136112 | -17042 | o
2] 0ct-03 470 1130] 13311 | 913 | -186.04 128857 | 15857 | 0.14
23] Nov-03 1281 1207141387 | 1843 | -250.77 124790 | 4090 | 003
24| Dec03 7153 | OK  |1434] 82265 |-16446 | 902,60 |-16755 |1356.22 | 7578 | 005
25| Jan-04 3129 | NG |1075] 85814 |-10448 | 121.33 73858 | 33642 | 031
26 Feb-04 1406 | NG |1130]104961 | 1569 | -60.98 632,09 | 49791 | 044
21| Mar-04 1167 1058 1107.28 | 632 | -8433 03457 | 12343 | 02
28] Apr-04 263 067 109846 | L7 |-124.23 09247 | 547 | 003
29| May-04 224 1037 111407 | 593 | -8368 100551 | 3149 | 003
30] Jun-04 12 1160 1197.32 | 2912 | -7426 1029.90 | 13010 | 041
31| Juk04 2.9 075 | 109321 | 1085 | -5456 1199.16 | 22416 | 023
32| Aug4 1657 1242| 120471 | 2586 | -21.16 1036.15 | 20585 | 047
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Alpha 059
Bela 030 MAPE 036
Diff (%) Gamma  0.30

Month | (Ye¥eYer | (YeRIV 000 v | R 6 | s [ News | R | B [AsE)
33] Sep-04 258 1123[ 104777 | 3102 | 13298 109407 | 2893 | 0.3
34 Oct-04 18.26 924 | 117849 | 093 |-206.58 109275 | -16875 | 0.8
35 Nov-04 796 1009/ 122718 | 1526 |-240.99 92865 | 8035 | 0.8
36| Dec-04 7009 | OK  |1245] 70748 |-145.3 | 793.07 | 5865 | 107488 | 170.02 | 0.4
37 Jan 05 276 703 | 57379 | 14177 | 12370 68350 | 1941 | 0.03
38] Feb-05 5321 | OK | 79368282 | 6653 | 964 | -026 | 37004 | 4209 | 053
39 Mar-05 4516 | OK | 970 67665 | 1158 | -3L02 | -026 | 53L97 | 43803 | 045
40 Apr-05 0.00 764 | 838.23 | 1158 |-124.23 76400 | 000 | 000
41 May-05 221 798 | 839.03 | 835 | -85.8 816.13 | 1813 | 0.2
22 Jn05 429 860 | 91930 | 1492 | 69.77 823.11 | 3689 | 004
43] -5 3502 | NG | 65079832 | -2585 | 8239 879.66 | -228.66 | 0.5
44 Aug 05 464 718 | 75267 | 3L19 | 2522 75130 | -33.30 | 0.5
5] Sep-05 517 559 | 703.7L | -36.94 | -136.50 587.90 | -28.90 | 0.5
4] 0ct-05 2L87 589 | 74333 | 1397 |-190.90 46019 | 12881 | 0.2
47 Nov-05 5304 | OK | 1040[1057.23 | 8439 |-17386 | 27555 | 488.36 | 55L64 | 053
48] Dec 05 21.10 1515] 89247 | 955 | 742.00 108207 | 43203 | 0.9
49] Jan-06 3583 | NG | 230 | 42895 |-132.28 | 26.90 102542 | 79542 | 346
50] Feb-06 4819 | OK | 554 45535 | -8467 | 2285 | 330.87 | 29641 | 25759 | 0.46
51 Mar-08 1224 | OK | 58851828 | 4039 | -080 | 330.87 | 3704L | 21759 | 037
52| Apr-06 4698 | OK | 66766413 | 1548 | -86.10 | 330.87 | 35367 | 31333 | 047
53] May-06 723 640 | 707.11 | 2373 | -80.25 59372 | 4628 | 007
54 Jun-06 1721 564 | 673.15 | 642 | -8L58 66L07 | 97.07 | 0.7
55 Jul-06 897 548 | 63034 | -2.35 | 887 507.18 | 4918 | 009
56 Aug-06 13,03 551 | 605.33 | 1515 | -33.95 6278 | 7178 | 0.3
57] Sep-06 311 440 | 582,05 | 1759 | -138.17 45368 | 1368 | 0.3
58] Oct-06 19.66 465 | 61881 | 128 | 1797 37357 | 9143 | 020
59 Nov-08 14.18 517 | 66112 | 1179 | 16494 893,08 | -376.08 | 0.73
60| Dec-06 11341 | OK | 663 22600 |-122.28 | 65050 | -7L62 | 141491 | 75091 | 113
61| Jan-07 5495 | NG | 290 | 19845 | 9386 | 4630 13062 | 15938 | 055
62 Feb-07 800 118 | 9898 | 9554 | 2L10 13546 | 31746 | 269
63 Mar-07 973 | NG | 93| 57425 | 1500 | 11607 33431 | 62869 | 065
64| Apr-7 784 | NG |1081] 95732 | 16791 | -23.6 98082 | 10018 | 0.09




Appendix Table E12 Forecasted demand of Med A/T calculated by additive

seasonal model with « =0.33, £ =0.30, y=0.54 and
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c=0.3
Alpha 033
Beta 030 MAPE 0.4
Diff (%) Gamma  0.54
Month | (YeYer/Yer | (YeRIY, '“te\rf;‘l’i“"” Yol RO| G | s |News| RO| B |AsEM)

102|000 265 277,08
2| Feb02| 4717 390 152,08 | 19308
3 Mar02] 1103 433 109,08
4| Apro2| 2956 561 18.92
5 |May-02] 2460 699 156.92
6 02| 200 713 17092
7w | 53 751 20892
8 | Aug02| 706 804 26192
9| sep2| 1082 77 17492
10[ oct02 | 2720 522 20,08
11 Nov-02| 9100 i 49508 | -27.67
12| Dec02| 118298 603 | 54208 | 3073 | 6092 | 2767
13] Jan03 671 | NG |1270] 839.95 | 12587 | 7498 29573 | 97421 | 071
14] Feb-03 7.0 1187|1121.04 | 15744 | 35.7 82273 | 364.27 | 031
15| Mar-03 0.05 1170]1278.67 | 157.50 |-108.86 116939 | 061 | 0.0
16] Apr-03 6008 | NG | 909 |125841 | 10417 |-17842 1455.00 | 54609 | 0.60
17| May-03 8736 | NG | 811113196 | 3498 | -99.11 1519.50 | -70850 | 0.87
18] Jun-03 1871 1127]1098.30 | 1439 | 94.72 1337.86 |-21086 | 0.19
19] 003 1248 1175/ 106497 | 007 | 15594 132161 | 14661 | 0.12
20[ Aug03 1469 1157]1009.72 | 1652 | 20050 1326.96 |-169.96 | 0.5
21 sep-03 175 1148 986,65 | -18.49 | 167.65 116811 | 2011 | 0.02
2| 0ct-03 2785 1314]1087.27 | 17.25 | 1125 94808 | 365.92 | 028
23| Nov-03 1980 | OK |1214[130131 | 7628 |-276.62 | 14173 |1076.84 | 137.06 | 0.11
24| Dec 03 1752 1744]1477.03 | 10611 | 17131 134997 | 39408 | 023
25| Jan-04 3286 | NG |1248]144965 | 6606 | -13.22 1658.13 | 41013 | 0.3
26| Feb-04 1073 1337/1469.02 | 5206 | -87.10 148045 | 14345 | 0.1
27| Mar-04 1576 10| 145851 | 3329 |-178.32 141221 19221 | 0.6
28| Apr-04 1102 1183/ 1449.36 | 2055 |-225.53 131338 |-13038 | 0.1
29| May-04 441 1434] 149048 | 2673 | 76.27 137081 | 6319 | 0.04
30| Jun-04 311 1491[ 147784 | 1492 | 5L02 161193 | 12093 | 0.8
31| Jul04 16.11 1420[ 141832 | 742 | 7329 164870 |-22870 | 016
32| Aug-04 8.44 1760| 145927 | 7.10 | 25420 161140 | 14860 | 0.08




Appendix Table E12 (Continued)
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Alpha  0.33
Beta 030 MAPE 024
Diff (%) Gamma  0.54

Month | (YeYe)Yer | (YeR)IY: '”‘emf”” Y| R| & | S |NewS| RO| E|AsEN
33] Sep-04 531 1537 143479 | 238 | 13259 163402 | -97.00 | 0.6
34| 0ct-04 514 1469/ 1407.82 | 976 | 8484 143241 | 3659 | 0.2
35| Nov-04 21.88 1555153919 | 3258 |-119.95 1121.44 | 43356 | 028
36 Dec-04 18.32 2134] 1699.02 | 7076 | 31257 174308 | 39092 | 0.8
37 Jan05 2882 1317] 1646.23 | 3369 |-21038 1696.55 | -379.55 | 0.29
38| Feb 05 1092 1436] 1628.87 | 1838 |-14377 159282 |-156.82 | 0.1
39] Mar-05 16.40 1757| 174102 | 4651 | 1422 146893 | 28807 | 0.6
40 Apr05 0.00 1562| 178753 | 4651 |-22553 156200 | 000 | 0.0
41| May-05 16,80 1505 175076 | 21.83 |-16761 75177 | 25071 o
22| Jun05 945 1667|1722.28 | 643 | 593 182461 |-15761 | 0.09
43| W5 3631 | NG |1322|157247 | -40.44 |-100.16 180201 | -480.01 | 036
44 Aug-05 29,1 1376] 139850 | -80.50 | 105.96 178623 | 41023 | 030
5] Sep-05 3646 | NG |1063|1191.83 |-11835 | 747 145059 | -387.59 | 036
4] Oct-05 2066 960 | 1008.93 |-137.72 | 13.18 115833 |-19833 | 0.1
47| Nov05 5495 | NG |1668] 116962 | 4819 | 21132 75126 | 91674 | 055
48| Dec-05 3846 | NG |2330]1413.08 | 3930 | 63635 143400 | 896.00 | 038
49| Jan-06 5623 | NG | 795 |1306.88 | 435 |-37191 120200 | 44701 | 056
50| Feb-06 5510 | NG | 747 | 116850 | 4456 |-29256 1158.76 | 41176 | 055
51| Mar-06 18.56 1289/ 120183 | 2119 | 12.04 104972 | 23928 | 0.9
52| Apr-06 TRE 1082[1221.94 | 880 |-17968 955,11 | 12689 | 012
53| May-06 1901 1291] 129305 | 15.07 | 7801 104553 | 24547 | 0.09
54| Jun-06 25.34 1039] 122251 | 1054 |-10L.07 130228 | 26328 | 0.5
55/ Jul-06 781 1206] 124263 | -1.34 | -66.13 111181 | 9419 | 0.08
56 Aug-06 26,03 1069]1150.72 | 2851 | 541 13475 | 27825 | 0.6
57] Sep-06 1405 1297| 118153 | 1072 | 58.39 111474 | 18226 | 0.4
58] Oct-06 452 1240[1189.05 | 5.25 | 3341 118399 | 5601 | 0.5
59] Nov-06 529 1325] 1160.98 | -12.09 | 185.98 139513 | -10.13 | 0.5
60| Dec-06 115 1806 1155.64 | -10.07 | 64386 178523 | 2077 | 0.1
61 Jan-07 12.48 884 | 118149 | 071 |-332.04 771367 | 11033 | 012
62| Feb-07 10466 | NG | 396 | 102151 | 4750 |-4709 889.63 | -493.63 | 1.5
63| Mar-07 1774 1199]1043.27 | 2672 | 89.02 986.26 | 21274 | 0.8
64| Apr-07 1268 | OK |1460[121938 | 3413 | 4550 | 16327 | 83687 | 623.13 | 0.43




Appendix Table E13 Forecasted demand of Med M/T calculated by additive
seasonal model with « =0.30, £ =0.30, y=0.62 and
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c=0.3
Alpha  0.30
Beta 030 MAPE 032
Diff (%) Gamma  0.62
Month | (YeYellYer | (YeF)IY, '”teL‘;‘l’Ji“O” Yo RO| G | s [News| RO OB |AsEN
102|000 244 10850
2| Feb02| 1721 286 66,50
3| Mar02| 315 2 7550
4| Apr02| 2085 368 1550 | -1L50
5 |May-02|  10.05 405 5250
6un02| 790 437 8450
7 w0 | 283 490 13750
8 |Aug02| 653 522 169.50
9| Sep02| 1494 m 91,50
10| Oct02| 766 410 57.50
11 Nov-02| 83,90 66 28650 | 52.34
12| Dec-02| 32576 281/35250 | 336 | -7L50 | 5234
13] Jan-03 6223 | NG |655478.15 | 4005 | 68.21 24736 | 40764 | 0.2
14] Feb-03 5295 | NG |960| 670.69 | 85.80 | 15385 45L7L | 50829 | 053
15| Mar-03 2936 964| 84139 | 111.27 | 47.19 68099 | 283.0L | 0.29
16| Apr-03 2117 799/ 901.91 | 96.04 | 57.83 94116 |-14216 | 0.8
17| May-03 6136 | NG |651/878.12 | 60.09 |-12067 105046 | -399.46 | 061
18] Jun-03 4185 | NG |721]847.70 | 32.94 | -46.29 102271 | -30L7L | 042
19] Jul03 3703 | OK |743/79810 | 8.18 | 1823 | 885 |101814 |-275.14| 037
20| Aug-03 2856 759| 741.24 | -11.33 | 7553 97577 | 21677 | 0.29
21| Sep-03 6.26 773/ 71538 | -15.69 | 7052 82141 | -4841 | 0.6
22| 0ct-03 209 958/ 750.94 | 2.38 | 14455 75719 | 20081 | 0.1
23| Nov-03 3279 | OK  |708|83L97 | 2328 |-18585 | 1794 | 814.66 |-106.66 | 0.5
24| Dec-03 1229 698/ 82953 | 15.56 |-108.67 90759 |-20959 | 0.0
25 Jan-04 7908 | NG |510]724.10 | -20.74 |-106.62 91330 |-40330 | 0.19
26| Feb-04 5199 | OK  |564]61540 | -47.12 | 2674 | 5599 | 857.01 |-293.21| 052
27| Mar-04 2334 499]533.34 | 5761 | -330 61546 |-11646 | 0.23
28] Apr-04 8.15 455 48686 | 5427 | -4LT5 41790 | 3710 | 0.8
29| May-04 081 | OK  |527(497.12 |-3491 | -27.43 | -19.08 | 31193 | 21507 | 041
30] Jun-04 2L67 531] 496.73 | 2455 | 360 41591 | 11509 | 0.22
3L] ul04 851 536 485.86 | -20.45 | 37.99 48103 | 5497 | 0.0
32| Aug-04 1481 63549363 | -11.98 | 116.30 54094 | 9406 | 0.5




Appendix Table E13 (Continued)
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Alpha  0.30
Beta  0.30 MAPE 032
Diff (%) Gamma 0.62

Month | (YeYer)Yer | (YeFOIY, '”IELE‘I’L';“‘)” Yol RO G| S | NewS| R | B |AMEM
33 Sep-04 12446 | NG |246/389.80 | 3954 | 6221 55216 |-306.16 | 124
34] Oct-04 373 514 356.02 | -37.81 | 15287 49481 | 1919 | 004
35 Nov-04 7660 | OK |566/44830 | 122 | 204 | 236 | 3%.14 | 22986 | 041
36 Dec-04 5124 | NG |699]556.96 | 3345 | 4659 34084 | 358.16 | 051
37| Jn05 24,69 388/ 561.68 | 24.83 |-148.15 48379 | 9579 | 025
38| Feb-05 3300 | OK  |458|53993 | 10.86 | -4056 | 5524 | 53052 | 7252 | 046
39| Mar-05 1472 642/579.14 | 1936 | 37.67 54749 | 9451 | 0.5
40 Apr-05 6.86 521/587.78 | 16.15 | 57.25 556.76 | -35.76 | 0.07
41| May-05 6.26 615/61548 | 1961 | -10.74 58485 | 30.15 | 0.05
2| 05 1487 556 61028 | 12.17 | -32.25 63869 | 6269 | 0.15
43] 1uk05 4579 | OK  |453|56022 | -650 | -5.94 | 5328 | 660.4 |-20744 | 046
44] Aug-05 6105 | OK |416]47751 |-29.36 | 6.8 | 5328 | 670.02 |-25402 | 061
45 Sep-05 780 358/ 439.77 | -3L88 | -74.32 38594 | -27.94 | 0.8
46 Oct-05 4641 | OK  |383]35456 | -47.88 | 7581 |-12132 | 56076 |-177.76 | 046
47| Nov-05 5075 | NG |627]402.14 | 1924 | 140.07 30905 | 317.95 | 051
48] Dec-05 4691 | NG |809]496.75 | 1492 | 2101 12949 | 31951 | 047
49 Jan-06 14,68 317/497.71 | 1073 |-16831 36352 | 4652 | 0.5
50| Feb-06 1412 410/ 49108 | 552 | -65.65 45320 | 4320 | 0.1
51| Mar-06 1793 651/ 53L62 | 16,03 | 88.27 53027 | 11673 | 048
52| Apr-06 2607 389/517.23 | 690 |-101.20 49039 |-10L39 | 0.6
53| May-06 2431 413]49401 | 213 | -54.26 51339 |-10039 | 024
54| Jun-06 2941 35546049 | -1155 | -77.60 45963 |-10463 | 0.9
55| Jul06 0.00 397/ 44894 | -11.55 | -51.94 30565 | 135 | 0.0
56| Aug-06 2673 350/ 409.31 | -19.97 | -34.38 38410 | 3410 | 0.0
57| Sep-06 129 311[388.14 | -20.33 | -76.06 31502 | 402 | 001
58] Oct-06 438 425]362.22 | 22,01 | 67.74 24648 | 17852 | 042
59| Nov-06 3194 | NG |364]305.33 | -32.47 | 89.66 48028 |-11628 | 032
60 Dec-06 590 457|264.76 | -34.90 | 199.42 48396 | -26.96 | 006
61| Jan-07 041 | OK  |208[27380 |-21.72 |-10483 | 14490 | 6155 | 14645 | 0.70
62 Feb-07 6071 | NG |116]230.95 | -28.06 | 9618 18643 | 7043 | 0L
63| Mar-07 163 296 204.34 | -27.62 | 90.37 29117 | 483 | 002
64| Apr-07 7970 | NG |372] 26566 | 094 | 2132 7551 | 29649 | 080




Appendix Table E14 Forecasted demand of Low A/T calculated by additive

seasonal model with « =0.30, £ =0.30, y=0.77 and
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c=0.3
Alpha 030
Beta  0.30 MAPE 0.3
Diff (%) Gamma 0.77

Month | (YeYed)Yea | (YeRIY: '“teg;flﬁ“"“ Yol R | G | & |NewS| R| E|AsEN)
1 [Dec-02| 000 155 93.00
2 [an03| 5097 234 1400 | 550
3| Feb-03| 4487 339 9100 | 550
4 Mar03] 383 352 104.00
5 [Apr03| 3381 233 1500 | 27.50
6 [May-03| -1459 199 49,00
7 03| 101 197 51,00
8| w3 | 863 24 34,00
9[Aug03| 135 243 500
10 Sep-03| 9.5 21 27.00
11/ oct03| 203 266 18.00
12 Nov03| 2143 323 | 24800 | 1527 | 75.00
13| Dec 03 5667 | OK | 39333000 | 3532 | 2726 | 5901 | 17027 | 22273 | 057
14] Jan-04 311 457 | 397.090 | 4482 | 4301 37091 | 86.09 | 0.9
15] Feb-04 6.16 502 | 43264 | 4204 | 7431 14741 | 5459 | 041
16| Mar-04 560 548 | 46547 | 39.28 | 87.44 578.68 | -30.68 | 006
17| Apr-04 8.97 538 | 51923 | 4362 | 10.05 53225 | 575 | 001
18] May-04 10.32 573 | 58059 | 48.95 | -17.06 51385 | 5915 | 0.0
19] Jun-04 8.31 63| 645.28 | 53.67 | -22.67 57854 | 5246 | 008
20[ Ju-04 19.07 558 | 666.86 | 44.04 | -9L74 664.94 |-106.94 | 0.9
21| Aug-04 171 694 | 707.33 | 42.97 | 1143 70590 | 1190 | 002
22| Sep-04 2471 580 | 707.31 | 30.07 |-10437 72330 |-14330| 0.25
23] 0ct-04 4361 | NG | 526 66857 | 943 |-105.85 75538 |-229.38 | 044
24| Nov-04 157 765 | 68L60 | 1051 | 8148 75300 | 1200 | 002
25 Dec-04 9.29 793 | 71420 | 17.14 | 67,01 75011 | 4189 | 005
26| Jan-05 4949 | NG |518] 65443 | 593 | 9540 77435 |-256.35 | 049
27| Feb 05 2527 577 | 604.75 | -19.06 | 441 72281 |-14581 | 025
28| Mar-05 6.38 719 | 599.46 | -14.93 | 11220 673.13 | 4587 | 006
29| Apr-05 654 559 | 57355 |-18.22 | 870 50558 | 3658 | 007
30| May-05 1401 626 | 58165 |-10.33 | 3031 53827 | 8773 | 0.4
31| Jun-05 16.75 650 | 60443 | -039 | 3691 548,65 | 11035 | 047
32| Ju-05 391 493 | 59825 | -213 |-102.16 51229 | 1929 | 0.04




Appendix Table E14 (Continued)
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Alpha ~ 0.30
Beta  0.30 MAPE 023
Diff (%) Gamma  0.77
Month (YrYt.l)/Y[.l (Y[F[)/Yt |me\r/{;(|)l|;':t|0n Y Ri Gt S New S F E Abs(E/Yy)

33| Aug-05 497 557 | 58781 | -4.62 | -26.38 584.69 |-271.69 | 0.05
34| Sep-05 417 457 | 576.64 | 659 |-116.15 478.81 | -21.81 | 0.05
35| Oct-05 -25.46 370 | 54179 | -15.06 |-156.71 464.21 | -9421 | 0.25
36| Nov-05 1211 692 | 55187 | -1.52 | 126.72 608.21 | 83.79 | 0.12
37| Dec-05 42.54 NG |1064] 680.14 | 33.21 | 31141 611.36 | 45264 | 043
38 Jan-06 -38.87 NG | 445] 661.46 | 17.65 |-188.78 617.95 |-172.95 | 0.39
39/ Feb-06 -67.42 NG | 403]597.60 | -6.80 |-151.11 67470 |-211.70 | 0.67
40| Mar-06 0.00 7031 590.80 | -6.80 | 112.20 703.00 | 000 | 0.00
41| Apr-06 -2240 470 | 55240 |-16.28 | -65.55 57530 |-105.30 | 0.2
42| May-06 097 561 | 53449 |-16.77 | 21.31 56643 | -543 | 001
43| Jun-06 -14.83 483 | 496.24 |-2322 | -LT7 554.63 | -71.63 | 0.15
441 Jul-06 2493 494 1509.96 |-12.13 | -35.67 370.86 | 123.14 | 0.5
45| Aug-06 2.39 483 1 501.29 | -11.09 | -20.14 47145 | 1155 | 0.02
46| Sep-06 29.16 528 | 536.38 | 2.76 | -33.03 374.05 115395 | 0.9
47| Oct-06 34.96 OK [ 588 | 60082 | 21.26 | -45.72 | 9.92 | 38243 20557 | 0.35
48| Nov-06 -22.35 612 | 581.04 | 8.95 | 52.86 748.80 |-136.80 | 0.22
49/ Dec-06 -21.32 143 | 54247 | -5.30 | 225.89 90140 |-15840 | 0.2
501 Jan-07 35.96 OK [ 544159585 | 12.30 | -83.16 [102.00 | 348.39 |195.61 | 0.36
51| Feb-07 -97.85 NG | 231 540.34 | -8.04 |-273.15 457.04 |-226.04 | 0.98
52| Mar-07 64.99 NG |1841)| 891.25 | 99.64 | 758.22 644.50 1119650 | 0.65
53| Apr-07 38.23 NG  |1498|1162.69 | 151.18 | 24364 925.34 157266 | 038




Appendix Table E15 Forecasted demand of Low M/T calculated by additive

seasonal model with « =0.54, £ =0.30, y=0.30 and
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c=0.3
Alpha  0.54
Beta 0.30 MAPE 031
Diff (%) Gamma 0.30

Month | (YeYel)Yer | (YeFOIY, '”te\rlgfdzt'on ve| Lt | bt | St |NewSt| Ft | Et |AbsE/Y)
102|000 10 2350
2| Feb-02| 50,00 15 1850 | -850
3| Mar02| 4667 2 1150 | -850
4| Apr02 | 50.00 35 150 | -850
5 |May-02|  14.29 40 650
6 02| 500 38 450
7 w02 | 3684 2 950 | -350
8 | Aug02| 58.33 38 450 | -350
9| Sep02| 4737 20 1350 | 350
10 0ct02 | 45.00 29 450 | -350
11 Nov02 | 37.93 10 650 | -350
12| Dec02| 12750 91| 3350 | 7.36 | 5750 | 350
13] Jan-03 002 | NG |174]126.02 | 3291 | -2.06 17.36 | 15664 | 090
14] Feb-03 6390 | NG |389]294.07 | 7345 | 1553 15043 | 23857 | 051
15] Mar-03 0,01 356] 367.51 | 7345 | -11.50 35902 | 302 | 001
16] Apr-03 6760 | NG |264|34394 | 44.34 | 2293 430.46 | -168.46 | 0.64
17| May-03 9938 | NG |19828130 | 12.25 | 20.44 30478 |-196.78 | 0.09
18] Jun-03 4530 | OK_ |205|242.96 | -293 | -8.24 | -9.78 |298.04 | -93.04 | 0.45
19] 003 4.34 24124572 | 122 | 807 23653 | 447 | 0.2
20[ Aug-03 687 233]235.80 | 3,83 | 231 24100 | 800 | 003
21] Sep-03 418 28] 237.15 | -2.28 | -12.20 2847 | 047 | 0.0
22| 0ct-03 10.01 256] 248,81 | 190 | -0.99 23137 | 2463 | 0.0
23] Nov-03 2345 336] 293.55 | 14.75 | 17.29 24721 | 8879 | 026
24| Dec-03 9.46 404] 329.07 | 2098 | 62.73 30480 | 9920 | 0.5
25| Jan-04 225 356] 35440 | 2229 | -0.96 34800 | 800 | 0.2
26| Feb-04 29 381[ 37059 | 20.46 | 13.99 30222 | 1122 | 0.3
27| Mar-04 6.74 407]405.98 | 24.94 | 175 37955 | 2745 | 0.07
28| Apr-04 1964 341[ 39450 | 14.01 | -32.0 407.98 | 66.98 | 020
29| May-04 954 429]430.76 | 20.69 | -14.84 40851 | 2049 | 005
30] Jun-04 1633 381[417.63 | 1054 | -16.75 44321 | 6221 | 046
3L[ Ju-04 1834 355]392.77 | -0.08 | -16.98 42010 | -6510 | 0.8
32| Aug-04 19.39 490] 444,34 | 1542 | 1531 39501 | 9499 | 0.9




Appendix Table E15 (Continued)
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Alpha  0.54
Beta 0.0 MAPE 031
Diff (%) Gamma_ 030
Month | (YeYe)Yer | (YeR)IY, 'me\r/zfulzt'on ve| Lt | bt | St [NewSt! Rt | Et | AbsESY)

33] Sep-04 16641 | NG |168/307.77 |-30.18 | 5047 44756 | 21956 | 166
34] Oct-04 25,85 373/330.00 | 1446 | 1221 27660 | 9640 | 026
35 Nov-04 2963 473]39075 | 841 | 3648 33283 | 14047 | 030
36 Dec-04 008 | NG |662)508.41 | 4088 | 89.99 46288 | 19912 | 030
37| Jan-5 4982 | NG |366]450.16 | 1114 | 2592 54833 | 18233 | 050
38 Feb 05 1028 B2 39 | 198 47530 | 4430 | 010
39 Mar-05 2836 605/ 534.44 | 3L91 | 1575 43339 | 17061 | 028
40| Apr-05 6.7 570/ 585.78 | 37.74 | 271 534,24 | 3576 | 0.06
41| May-05 967 555/ 594,33 | 28.98 | -22.19 60869 | 5369 | 010
12| n-5 160 597]618.12 | 2742 | -18.06 60656 | 956 | 002
43 5 3177 | NG |477]563.14 | 270 | 9173 62856 |-15056 | 032
44] Aug05 3674 | OK  |425]480.95 | 2277 | 6.06 |-3657 | 58116 |-156.06 | 0.37
45 Sep-05 901 374] 430,85 | 2827 | -55.08 0771 871 | 009
4] Oct-05 3285 | OK  |310] 35461 | 4536 | 214 | 3686 |42379 |-10479 | 0.33
47| Nov-05 08 | NG |500]393.13 [2020 | 5759 3573 | 15427 | 031
48] Dec05 63 | NG |727/51650 | 2288 | 12614 46292 | 26408 | 036
49] Jan6 9673 | NG |261]402.13 |-18.30 | -60.48 51346 | 05246 | 0.7
50] Feb-06 4190 | 0K |276]32089 | 3718 | 792 | 3686 | 39175 |-11575 | 042
51| Mar-06 3588 | NG |467|37480 | 9.85 | 3868 29946 | 16754 | 036
52| Apr-06 3103 | NG |256] 32051 |23.19 | -38.40 8774 8174 | 032
53] May-06 859 301[ 31138 | -1897 | 18.64 27514 | 2586 | 009
54 un-06 2359 22| 263.95 | 2751 | 2523 2743 | 5235 | 024
5] Jul06 5338 | NG |351/310.24 | 267 | -1688 19872 | 15008 | 043
56 Aug-06 15,00 270{ 29455 | -9.28 | -1161 28000 | -1000 | 004
57 Sep-06 2144 203/319.42 | 0.97 | 4648 23019 | 6281 | 021
58] Oct-06 03 363]344.72 | 827 | 3.99 28353 | 1947 | 022
59] Nov-06 211 339]314.07 | -341 | 4780 41058 | 7188 | 021
50| Dec-06 450 418]300.44 | 647 | 12357 43680 | 1880 | 0.4
61| Jan-07 2113 | NG |162]255.0 1843 | 7027 23348 | 7148 | 044
62| Feb-07 10004 | NG |109] 17070 | 3771 | 2435 20011 | 9111 | 084
63| Mar-07 5376 | NG |307)207.0 | 1580 | 57.07 17267 | 13433 | 044
64| Apr-07 1483 | OK  |277)25873 | 445 | 2140 | 46.08 |15282 | 12418 | 045




Appendix Table E16 Forecasted demand of Top A/T calculated by additive

seasonal model with « =0.59, £ =0.30, y=0.30 and
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c=04
Alpha 059
Beta 030 MAPE 035
Diff (%) Gamma 0.30

Month | (VeYu)/Yer | (YeRIY, ™R8 v R G | s | News| R | B |AsEM)
1[Jan02| 000 189 10458
2| Feb02| 426 196 96,58
3 Mar02| 2092 237 55,58
4| Ap02| 675 253 3058
5 | May-02| 7.1 21 2158
6| n02| 2030 216 7658
7] k02 | 1898 257 35,58
8| Aug02| 350 266 2658
9| Sep02 | 3571 171 12158 | -74.08
10 0ct02 | 3392 113 17958 | -74.08
11 Nov-02| 7965 23 269.58 | -74.08
12| Dec02 | 563913 1320] 292.58 | 102.91 102742 | -74.08
13] Jan-03 8394 | NG |1811]129899|373.96 | 8040 29091 |152009] 084
14] Feb-03 1498 1371[1550.88 | 337.34 |-12L57 1576.36 | 20536 | 0.5
15| Mar-03 2447 1473]1674.46 | 273.21 | 99.35 1832.64]-350.64 | 0.4
16/ Apr-03 5413 | NG |1238]1549.39 | 153.73 |-121.13 1908.09|-670.09| 054
17| May-03 4643 | OK  |1148]1386.00] 5859 | -86.51 | -04.72 |168154|-53354| 046
18] Jun-03 883 1257|1378.61 | 38.80 | -90.09 1368.01|-111.01 | 0.9
19] Jul03 470 1450{1457.93 | 5095 | -27.29 138,83 | 68.17 | 0.5
20| Aug-03 121 1321]141301 | 22.19 | 4621 1482.30| 16130 | 0.2
21| Sep 03 1030 1191]1362.32 | 033 |-136.50 136112 | 17042 | 0.4
22| 0ct-03 470 1130[133L.11 | -9.13 |-186.04 128857 | 15857 | 0.4
23] Nov-03 1281 1207|1413.87 | 1843 |-250.77 124790 4090 | 003
24| Dec-03 7153 | OK |1434] 822,65 |-164.46 | 90260 | -64.72 |1358.22 | 75.78 | 0.5
25| Jan-04 3129 1075 858.14 |-104.48 | 121.33 73858 | 336.42 | 031
26| Feb-04 4406 | OK  |1130]1049.61]-1569 | -60.98 | 1850 | 632.09 |497.91 | 044
27| Mar-04 1167 1058]1107.28| 632 | -84.33 93457 | 12343 | 0.2
28] Apr-04 263 967 109846] 177 |-124.3 99247 | 2547 | 003
29| May-04 2.4 1037|1114.07| 593 | -8368 100551 | 3149 | 003
30/ Jun-04 12 1160]1197.32 | 29.12 | -74.26 1029.90] 13040 | 0.1
31| Jul04 2299 975 |1093.21 | -10.85 | -54.56 1199.16 | 22416 | 03
32| Aug-04 1657 1242]120471 | 2586 | -21.16 1036.15 | 20585 | 017




Appendix Table E16 (Continued)
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Alpha  0.59
Beta  0.30 MAPE 035
Diff (%) Gamma  0.30

Month | (YeYe)Yer | (YeR)IY, '”tei‘;‘l’l'fe“"” Yol Re | 6 | s [NewS| F| E|AsEN)
33] Sep-04 258 1123]1247.77| 3102 |-132.98 109407 | 2893 | 0.3
34] Oct-04 1826 924 |117849| 0.93 |-206.58 109275 |-16875 | 0.8
35| Nov-04 7.9 1009]1227.18 | 1526 |-240.99 92865 | 8035 | 008
36| Dec-04 7229 | OK  |1245]707.48 |-145.23 | 793.07 | 5865 [1177.71) 6729 | 0.05
37| Jan-05 276 703 | 573.79 |-141.77 | 12370 68350 | 1941 | 003
38| Feb-05 5301 | OK | 79368282 | 6653 | -0.64 | 026 | 45053 | 34247 | 043
39| Mar-05 506 | OK | 97087665 | 1158 | -31.02 | 0.6 | 53197 | 43803 | 045
40| Apr-05 0.00 764 | 888.23 | 1158 |-124.23 76400 | 000 | 000
41| May-05 227 798 | 889.03 | 835 | -85.88 816.13 | -18.13 | 002
22| Jun-05 429 860 | 919.30 | 1492 | 69.77 823.11 | 3689 | 004
43| Jul05 35.12 651 | 798.32 | -25.85 | -62.39 879.66 |-228.66 | 035
44] Aug-05 464 718 | 75267 | 3179 | -25.2 75130 | 3330 | 0.05
45 Sep-05 517 559 | 703.71 | -36.94 |-136.50 587.90 | -28.90 | 0.05
46| Oct-05 2187 589 | 743.33 | -13.97 |-190.90 46019 | 12881 | 022
47| Nov-05 5304 | OK  |1040/1057.23| 8439 |-17386 | 27555 | 468.36 | 55164 | 053
48] Dec-05 2770 1515] 89217 | 955 |742.00 108297 432,08 | 029
49 Jan-06 30583 | NG | 230 | 42895 |-13228 | 26.90 102542 | 79542 | 346
50| Feb-06 1819 | OK | 554 | 45535 | 8467 | 2285 | 330.87 | 29641 | 25750 | 0.46
51| Mar-06 1021 | OK | 58851828 | -4039 | -0.80 | 33087 | 370.41 | 21759 | 037
52| Apr-06 1698 | OK | 66766413 | 1548 |-86.10 | 330.87 | 35367 | 313.33 | 047
53| May-06 3 640 | 707.11 | 2373 | -80.25 50372 | 4628 | 007
54| Jun-06 1721 564 | 673.15 | 642 | -8158 66107 | 97.07 | 047
55| Jul-06 897 548 | 650.34 | -2.35 | -88.37 507.18 | -49.18 | 009
56| Aug-06 13,03 551 | 605.33 | -15.15 | -33.95 62278 | -7L78 | 043
57| Sep-06 311 440 | 582.05 | -1759 |-138.17 153,68 | -13.68 | 0.3
58| Oct-06 19,66 465 | 618.81 | -1.28 |-179.77 37357 | 9143 | 00
59 Nov-06 1418 517 | 66112 | 11.79 |-164.94 803.08 |-376.08| 0.73
60| Dec-06 11341 | OK | 663 226,00 |-122.28 | 65050 | -71.62 | 141491 |-750.91] 113
61| Jan-07 5496 | NG | 290 | 198.45 | -9386 | 46.30 13062 | 15038 | 0.5
62| Feb-07 8,00 118] 9898 |-95.54 | 21.70 13546 |-317.46| 269
63| Mar-07 973 | NG | 9357425 | 1570 | 116.07 33431 | 62869 | 065
64| Apr07 1784 | NG |1081]957.32 | 167.91 | -23.16 980.82 | 100.18 | 009




Appendix Table E17 Forecasted demand of Med A/T calculated by additive

seasonal model with « =0.33, £ =0.30, y=0.54 and
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c=04
Alpha  0.33
Beta 0.0 MAPE 024
Diff (%) Gamma 0.54

Month — |(YeYer)/Yer| (YeF)IY: '"‘eL‘;‘I’l'JZ“"” Yol R 6 | s |[News| RO B [AsEMm
1[an02| 000 265 277,08
2 | Feb-02| 4117 390 152,08 | -193.08
3| Mar02| 1103 433 109,08
4| Apr02| 2956 561 18.92
5 |May-02| 2460 699 156.92
6| un02| 200 713 170.92
7 w02 | 533 751 20892
8 |Aug2| 7.0 804 26192
9 | Sep02| 1082 717 17492
10] Oct-02| -27.20 522 20,08
11 Nov-02| 900 i 495.08 | -21.67
12| Dec02 | 118298 603 [ 542.08 | 30.13 | 60.92 | -27.67
13] Jan-03 7671 | NG |1270] 889.95 | 125.87 | 74.98 29573 | 97421 | 0.7
14] Feb-03 21.23 1187|1121.04 | 157.4 | -35.27 82273 | 36427 | 01
15| Mar-03 0.05 1170(1278.67 | 157.50 |-108.86 116939 | 061 | 0.00
16| Apr-03 6008 | NG | 909 125841 | 10417 |-178.42 1455.09 | 546.00 | 0.60
17| May-03 8736 | NG | 811 |113196 | 34.98 |-99.1 151950 |-70850 | 0.87
18] un-03 1871 1127]1098.30 | 1439 | 94.72 133786 | -210.86 | 0.19
19] Ju-03 1248 1175(1064.97 | 0.07 | 15594 132161 |-14661 | 0.12
20| Aug-03 14,69 1157/1009.72 | -1652 | 20050 132696 |-169.96 | 0.15
21| Sep-03 175 1148] 986.65 | -18.49 | 167.65 116811 | -2011 | 0.02
22| 0ct-03 21.85 1314]1087.27 | 1725 |112.15 948.08 | 36592 | 0.8
23| Nov-03 4980 | OK | 1214130131 7628 |-276.62| 14173 |1076:84 | 137.16 | 041
24| Dec-03 1752 1744]1477.03 | 106.11 | 17131 134992 | 30408 | 0.23
25| Jan-04 3286 1248]1449.65 | 66.06 | -73.22 1658.13 |410.13 | 0.33
26| Feb-04 1073 1337|1469.02 | 52.06 | -87.10 148045 |-143.45 | 0.1
27| Mar-04 1576 1220(145851 | 3329 |-178.32 141221 19221 | 0.6
28] Apr-04 1102 1183]1449.36 | 2055 |-22553 131338 13038 | 0.1
29| May-04 441 1434]1490.48 | 26.73 | -76.27 137081 | 63.19 | 0.04
30] Jun-04 811 1491[1477.84 | 14.92 | 5L02 161193 |-120.93 | 0.08
31| Jul04 16,11 1420(141832 | 742 | 73.29 164870 |22870| 0.6
32| Aug-04 8.44 1760(1459.27 | 710 | 25420 161140 | 148.60 | 0.08
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Alpha  0.33
Beta 030 MAPE  0.24
Diff (%) Gamma 054
Month | (YeYe)Yer| (YeF)IY, '"teLETJZ"°" Yol RO| G | & [NewS| R B [AsEN
33] Sep-04 631 1537/1434.79 | -2.38 | 13259 163402 | -97.02 | 0.06
34] Oct-04 514 1469]1407.62 | -9.76 | 84.84 154455 | -7555 | 0.05
35 Nov-04 2788 1555 1539.19 | 3258 |-119.95 1539.79 | 1521 | 0.1
36 Dec-04 1832 2134]1699.02 | 70.76 | 31257 174308 | 390.92 | 018
37| Jan 05 2882 13171646.23 | 3369 |-21038 1696.55 |-37955 | 0.9
38 Feb-05 1092 1436/1628.87 | 1838 |-14377 1592.82 |-156.82 | 0.1
39 Mar-05 1640 1757174102 | 4651 | 1422 1468.93 | 28807 | 0.16
40| Apr-05 0.00 1562|178753 | 4651 |-22553 156200 | 0.00 | 0.0
41| May-05 16,80 1505|1751.76 | 2183 |-167.61 757,77 | 25277 | 047
42| un-05 945 1667/1722.28 | 643 | 593 182461 |-15761 | 009
13| -0 3631 1322157247 | -4044 |-10016 1802.01 |-480.01 | 036
44| Aug-05 2981 1376]1398.50 | -80.50 | 105.96 1786.23 | 41023 | 0.0
45 Sep-05 36.46 1063119183 |-118.35 | -7.47 145059 138759 | 0.36
46 0ct-05 2066 960 |1008.93 |-137.72 | 13.18 1158.33 |-19833 | 0.1
47| Nov-05 5495 | OK |1668/1169.62 | -48.19 |211.32 | 324.76 | 75126 | 916.74 | 055
48] Dec-05 3846 2330/1413.08 | 39.30 | 636.35 143400 | 896.00 | 0.38
49 Jan-06 5623 | NG | 795 |1306.88 | 435 |-37L01 124201 | 44701 | 056
50| Feb-06 5510 | NG | 747 |116850 | 4456 |-292.56 1158.76 | -411.76 | 055
51| Mar-06 1856 1289120183 | -21.19 | 12.24 1049.72 | 23928 | 019
52| Apr-06 1173 1082/ 1221.94 | -8.80 |-179.68 95511 | 12689 | 0.2
53 May-06 1901 1291]1293.05 | 15.17 | -78.91 1045.53 | 24547 | 0.19
54| Jun-06 2534 1039] 122251 | 10554 |-101.07 1302.28 | 26328 | 0.25
55| Jul-06 781 1206/1242.63 | -1.34 | -66.13 111181 | 9419 | 008
56 Aug-06 2603 1069115072 | 2851 | 541 1347.25 | 27825 | 026
57 Sep-06 1405 1297118153 | -10.72 | 58.39 111474 18226 | 0.14
58] Oct-06 452 1240[1189.05 | 5.25 | 3341 1183.99 | 5601 | 0.05
59 Nov-06 529 1325]1160.98 | -12.09 | 185.98 150857 |-18357 | 0.14
60 Dec-06 L15 1806 115564 | -10.07 | 64386 1785.23 | 2077 | 0.1
61| Jan-07 1248 884 [1181.49 | 071 |-332.04 77367 | 11033 | 0.2
62| Feb-07 12466 | NG | 396 |102L51 | 4750 |-47094 889.63 | 49363 | 125
63| Mar-07 1774 1199/104327 | 2672 | 89.12 986.26 | 21274 | 0.8
64| Apr-07 1268 | OK |1460|1219.38 | 34.13 | 4550 | 16327 | 836.87 | 62313 | 0.43




Appendix Table E18 Forecasted demand of Med M/T calculated by additive

seasonal model with « =0.30, £ =0.30, y=0.62 and
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c=04
Alpha  0.30
Beta 030 MAPE  0.32
Diff (%) Gamma 0.62
Month — (Ve¥eYea (YR "Pa v | R |G | S [ NewS| R | E|AsEN)
1 [Jan-02| 0.0 244 108,50
2 [Feb02| 17.21 286 6650
3| Mar02| 315 277 75,50
4| Apr02 | 3285 368 15,50
5 | May-02| 10.05 405 52,50
6| Jun-02| 7.90 437 84.50
702 | 1213 490 137,50
8 | Aug02| 653 522 169.50
9 [Sep-02| -14.94 444 9150
10] 0ct02| 766 410 57.50
11| Nov-02 | -83.90 66 286,50 | 5234
12| Dec-02| 325.76 28135250 | 3.36 | -7L50 | 52.34
13] Jan-03 6223 | NG |655/478.15 | 4005 | 68.21 20736 | 407.64 | 0.6
14] Feb-03 529 | NG |960]670.69 | 85.80 | 153.85 45171 |508.29 | 053
15] Mar-03 29.36 06484139 |111.27 | 47.19 680.99 | 283.01 | 0.29
16] Apr-03 2117 799/901.91 | 96.04 | -57.83 968.16 |-169.16 | 0.21
17| May-03 6136 | NG |651|878.12 | 60.09 |-120.67 1050.46 |-399.46 | 0.61
18] Jun-03 4185 | NG |721/847.70 | 32.94 | -46.29 1022.71 30171 | 0.42
19] Jul-03 37.03 743[798.10 | 8.18 | 18.23 1018.14 | 275.14 | 0.37
20] Aug-03 28.56 759]741.24 |-11.33 | 75.53 975.77 |-216.77 | 0.29
21 Sep-03 6.26 773715.38 | -15.69 | 7052 82141 | 4841 | 0.06
2] 0ct03 20.96 958|750.94 | 2.38 | 144.55 757.19 | 200.8L | 0.21
23] Nov-03 32.79 708]831.97 | 23.28 |-185.85 814.66 |-106.66 | 0.15
24] Dec-03 1229 608820.53 | 1556 |-108.67 907.59 120959 | 0.30
25| Jan-04 7908 | NG |510]724.10 |-20.74 |-106.62 913.30 |-403.30 | 0.79
26| Feb-04 5199 | OK  |564]615.40 |-47.12 | 26.74 | -55.00 | 857.21 |-29321 | 052
27 Mar-04 2334 499/533.34 | 57.61 | 3.30 615.46 |-116.46 | 0.23
28] Apr-04 8.15 455|486.86 | -54.27 | -41.75 417.90 | 37.10 | 0.08
29| May-04 2081 | OK |527]497.12 |-34.91 | 27.43 | -19.08 | 311.93 | 215.07 | 0.41
30] Jun-04 2167 531/496.73 |-24.55 | 3.60 41591 |115.00 | 0.22
31| Jul-04 8.51 536 485.86 | -20.45 | 37.99 49041 | 4559 | 0.0
32| Aug-04 1481 635]493.63 | -11.98 | 116.30 540.94 | 9406 | 0.15




Appendix Table E18 (Continued)
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Alpha  0.30
Beta 0.30 MAPE  0.32
Diff (%) Gamma_0.62
Mot (YeYeVen (YR "0 v | RO G| s [NewS| R | B |AsEM)

33| Sep-04 -124.46 NG 2461389.80 |-39.54 | -62.21 552.16 |-306.16 | 1.24
34| Oct-04 3.73 514356.02 |-37.81 | 152.87 49481 | 19.19 | 0.04
35| Nov-04 76.62 OK |566(448.30 | 1.22 | 214 | 2.36 |132.36 |433.64 | 0.77
36| Dec-04 51.24 NG 699 |556.96 | 33.45 | 46.59 340.84 |358.16 | 0.51
37| Jan-05 -24.69 388(561.68 | 24.83 |-148.15 483.79 |-95.79 | 0.25
38| Feb-05 -33.90 4581539.93 | 10.86 | -40.56 530.52 | -72.52 | 0.16
39| Mar-05 14.72 642|579.14 | 19.36 | 37.67 547.49 | 9451 | 0.15
40| Apr-05 -6.86 521|587.78 | 16.15 | -57.25 556.76 |-35.76 | 0.07
41| May-05 6.26 615(615.48 | 19.61 | -10.74 584.85 | 30.15 | 0.05
42| Jun-05 -14.87 5561610.28 | 12.17 |-32.25 638.69 | -82.69 | 0.15
43| Jul-05 -45.79 oK 4531560.22 | -6.50 |-51.94 |-53.28 | 660.44 |-207.44 | 0.46
44| Aug-05 -61.06 oK 416147751 |-29.36 | 6.18 |-53.28 | 670.02 |-254.02 | 0.61
45| Sep-05 -7.80 3581439.77 |-31.88 | -74.32 385.94 |-27.94 | 0.08
46| Oct-05 -46.41 oK 3831354.56 |-47.88 | 75.81 |[-121.32|560.76 |-177.76 | 0.46
47| Nov-05 50.75 NG 627(402.14 |-19.24 |140.07 309.05 |317.95 | 0.51
48| Dec-05 46.91 NG 809|496.75 | 14.92 |211.11 429.49 |379.51 | 0.47
49| Jan-06 -14.68 3171497.71 | 10.73 |-168.31 363.52 | -46.52 | 0.15
50| Feb-06 -14.12 4101491.08 | 5.52 |-65.65 467.88 | -57.88 | 0.14
51| Mar-06 17.93 651(531.62 | 16.03 | 88.27 534.27 |116.73 | 0.18
52| Apr-06 -26.07 389(517.23 | 6.90 |-101.20 490.39 |-101.39 | 0.26
53 | May-06 -24.31 4131494.01 | -2.13 |-54.26 513.39 |-100.39 | 0.24
54| Jun-06 -29.47 3551460.49 |-11.55 |-77.60 459.63 |-104.63 | 0.29
55| Jul-06 0.00 397|448.94 |-11.55 |-51.94 395.65 | 1.35 0.00
56| Aug-06 -26.73 3501{409.31 |-19.97 | -34.38 384.10 |-34.10 | 0.10
57| Sep-06 -1.29 3111388.14 |-20.33 | -76.06 315.02 | -4.02 | 0.01
58| Oct-06 -4.38 4251362.22 |-22.01 | 67.74 246.48 [178.52 | 0.42
59| Nov-06 -31.94 3641305.33 |-32.47 | 89.66 480.28 |-116.28 | 0.32
60| Dec-06 -5.90 4571264.76 |-34.90 | 199.42 483.96 |-26.96 | 0.06
61| Jan-07 70.41 oK 208(273.80 [-21.72 |-104.83 | 144.90 | 61.55 |146.45 | 0.70
62| Feb-07 -60.71 NG 116]230.95 [-28.06 | -96.18 186.43 | -70.43 | 0.61
63| Mar-07 1.63 296|204.34 |-27.62 | 90.37 291.17 | 4.83 0.02
64| Apr-07 79.70 oK 3721265.66 | -0.94 | 27.32 | 39.91 | 75.51 |296.49 | 0.80




Appendix Table E19 Forecasted demand of Low A/T calculated by additive

seasonal model with « =0.30, £ =0.30, y=0.77 and
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c=04
Alpha  0.30
Beta  0.30 MAPE 0.3
Diff (%) Gamma_ 0.77

Month | (YeYer) Yer| (YeF)IY: '“teiz‘l)lﬁ“"” Yol Re | G | & |NewS| R | E|AbsEM
1[Dec-02| 0.0 155 93.00
2 [1an03| 5097 234 1400 | 550
3 | Feb-03| 4487 339 91.00 | 5.50
4 |Mar03] 383 352 104.00
5 | Apr-03| -3381 233 15,00
6 [May-03] -14559 199 49.00
7 (03| 101 197 5100
8| w03 | 863 214 34,00
9 [Aug03] 1355 243 5,00
10] Sep-03| 9.0 221 27.00
11 0ct03 | 20.36 266 18.00
12|Nov-03| 2143 323 248.00 | 1527 | 75.00
13| Dec-03 5667 | OK | 393]330.09 |35.32 | 27.26 |59.01 | 17027 | 222.73 | 057
14] Jan-04 23.11 457 397.09 | 44.82 | 43.01 37091 | 8609 | 049
15| Feb-04 6.16 502 | 432.64 | 42.04 | 74.31 44741 | 5459 | 0.1
16| Mar-04 5,60 548 | 465.47 | 30.28 | 87.44 578.68 | -30.68 | 0.06
17| Apr-04 8.97 538 | 519.23 | 43.62 | 1105 489.75 | 4825 | 0.9
18| May-04 10.32 573 | 58059 | 48.95 | -17.06 513.85 | 5915 | 0.10
19| Jun-04 8.31 631 | 645.28 | 53.67 | -22.67 578.54 | 5246 | 008
20| ul-04 19.17 558 | 666.86 | 44.04 | -9L.74 664.94 | -106.94 | 0.9
21| Aug-04 171 694 707.33 | 42.97 | -11.43 705.90 | -11.90 | 0.02
22| Sep-04 24711 580 | 707.31 | 30.07 |-10437 723.30 | 14330 | 0.25
23] Oct-04 4361 | NG | 52666857 | 943 |-10585 755.38 | -229.38 | 044
24| Nov-04 157 765 | 68160 | 1051 | 8148 753.00 | 1200 | 002
25| Dec-04 9.29 793 | 714.20 [ 17.14 | 67.01 75011 | 41.89 | 0.5
26| Jan-05 4949 | NG |518]65443 | 593 | 95.40 774.35 | 25635 | 049
27 Feb-05 2521 577 | 604.75 |-19.06 | -441 72281 | 14581 | 0.5
28| Mar-05 6.38 719 | 599.46 |-14.93 | 112.20 673.13 | 4587 | 0.6
29| Apr-05 654 559 | 573,55 |-18.22 | -8.10 595.58 | -3658 | 0.7
30| May-05 14.01 626 | 581,65 |-10.33 | 30.31 538.27 | 87.73 | 0.4
31/ Jun-05 16.75 659 | 604.43 | -0.39 | 36.91 548.65 | 110.35 | 0.7
32| Jul05 391 493 ] 598.25 | -2.13 |-102.16 512.29 | -19.29 | 0.04




Appendix Table E19 (Continued)
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Alpha  0.30
Beta 030 MAPE  0.23
Diff (%) Gamma 0.77
Month (Yt-Ym)/YH (YtFt)/Yt lme\rlg(l)lljztlon Yi Ri Gt St NeWSt F E Abs(EdYy)

33| Aug-05 -4.97 557 587.81 | -4.62 | -26.38 584.69 | -21.69 | 0.05
34| Sep-05 -4.77 457 | 576.64 | -6.59 |-116.15 47881 | -21.81 | 0.05
35 Oct-05 -2546 370 541.79 |-15.06 |-156.71 464.21 | 9421 | 025
36| Nov-05 12.11 692 | 551.87 | -1.52 |126.72 608.21 | 83.79 | 012
37| Dec-05 42.54 NG  |1064) 680.14 |33.21 | 31141 611.36 | 45264 | 043
38| Jan-06 -38.87 445 661.46 | 17.65 |-188.78 617.95 | -172.95 | 0.39
39| Feh-06 -67.42 NG  |403)597.60 | -6.80 |-151.11 674.70 | -271.70 | 0.67
40| Mar-06 0.00 703|590.80 | -6.80 | 112.20 703.00 ] 0.00 | 0.00
41| Apr-06 -2240 470 552.40 |-16.28 | -65.55 575.30 |-10530 | 0.22
42 | May-06 -0.97 561 | 534.49 |-16.77 | 27137 566.43 | -543 | 0.01
43| Jun-06 -14.83 483 | 496.24 |-23.22 | -1.77 554.63 | -71.63 | 015
44| Jul-06 24.93 494 1 509.96 |-12.13 | -35.67 370.86 | 12314 | 0.25
45| Aug-06 2.39 483 501.29 |-11.09 | -20.14 47145 | 1155 | 0.02
46| Sep-06 29.16 528 |536.38 | 2.76 | -33.03 374.05 | 153.95 | 0.29
47| Oct-06 34.96 588 | 600.82 | 21.26 | -45.72 382.43 | 20557 | 035
48| Nov-06 -22.35 612 581.04 | 8.95 | 52.86 748.80 | -136.80 | 0.22
49| Dec-06 -21.32 743 | 542.47 | -5.30 |225.89 901.40 | -158.40 | 0.21
50| Jan-07 35.96 544159%.85 |12.30 | -83.16 348.39 | 19561 | 0.36
51| Feb-07 -07.85 NG  [231|540.34 | -8.04 |-273.15 457.04 | -226.04 | 0.98
52| Mar-07 64.99 NG  |1841) 891.25 | 99.64 | 758.22 644.50 |1196.50 | 0.65
53| Apr-07 38.23 1498]1162.69 |151.18 | 243.64 925.34 | 57266 | 0.38
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Appendix Table E20 Forecasted demand of Low M/T calculated by additive
seasonal model with « =0.54, £ =0.30, y=0.30 and

c=04
Alpha 054
Beta 0.30 MAPE  0.32
Diff (%) Gamma_0.30

Month — |(YeYel)/Ye (YeFYIYe '”tei‘;‘l’:;“"” Yol R | G | s [NewS| R | EJAsEN)
1[3an-02] 0.0 10 2350
2 | Feb-02| 5000 15 11850 | -8.50
3 |Mar-02| 4667 2 1150 | -8.50
4| Apr02| 59.00 3% 150 | -850
5 |May-02| 1429 40 6.50
6| dun02| -5.00 38 450
7 [ u02 | -36.84 24 950
8 |Aug02| 5833 38 450 |-150
0| Sep-02| 4737 20 11350 | -L.50
10/ Oct-02| 45.00 29 450 | -150
11| Nov-02|  37.93 40 6.50
12| Dec-02| 12750 91| 3350 | 7.36 | 5750 | -2550
13| Jan-03 9002 | NG |174[126.02 |32.91 | -2.06 17.36 | 156.64 | 0.90
14| Feb-03 6390 | NG  |389]294.07 | 73.45 | 1553 15043 | 23857 | 061
15| Mar-03 0.01 356/367.51 | 73.45 | -11.50 35002 | -3.02 | 0.01
16| Apr-03 6760 | NG |264(343.94 | 44.34 | -22.93 430.46 |-168.46 | 0.64
17| May-03 9938 | NG |198(281.30 | 12.25 | -20.44 394.78 |-196.78 | 0.99
18| Jun-03 4539 | OK  |205(242.96 | -2.93 | -8.24 | -9.78 |298.04 | -93.04 | 0.45
19| Jul-03 434 241(245.72 | -1.22 | -8.07 23053 | 1047 | 0.04
20| Aug-03 6.87 233|235.80 | -3.83 | 2.31 24300 | 10.00 | 0.04
21| Sep-03 418 22823715 | -2.28 | -12.20 23047 | 247 | 001
22| 0ct-03 1001 256(248.81 | 1.90 | -0.99 23338 | 2262 | 0.09
23| Nov-03 2345 336/293.55 | 14.75 | 17.29 25721 78.79 | 023
24 Dec-03 9.46 404]329.07 | 20.98 | 62.73 305.80 | 98.20 | 0.24
25| Jan-04 2.25 356/354.40 | 22.29 | -0.96 348.00| 8.00 | 0.02
26| Feb-04 2.95 381(370.50 | 20.46 | 13.99 39222 | -11.22 | 0.03
27| Mar-04 6.74 407(405.98 | 24.94 | 1.15 37955 | 27.45 | 0.07
28 Apr-04 1964 341[394.550 | 14.01 | -32.10 407.98 | -66.98 | 0.20
29| May-04 9.54 42943076 | 20.69 | -14.84 388.07 | 40.93 | 0.10
30| Jun-04 1633 381]417.63 | 1054 | -16.75 44166 | -60.66 | 0.16
31| Jul-04 11834 355/392.77 | -0.08 | -16.98 420.10 | -65.10 | 0.18
32 Aug-04 19.39 490(444.34 | 15.42 | 1531 395.01 | 94.99 | 0.19




Appendix Table E20 (Continued)
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Alpha 054
Beta  0.30 MAPE 0.3
Diff (%) Gamma 0.30
Month — |(YeYer)Yerl (YeF)IY, '”tegz‘l’di“‘)” Y R | G | s [News| R B AmEN

33| Sep-04 16641 | NG |168]307.77 |-30.18 | -50.47 44756 27956 | 166
34| Oct-04 25.85 373(330.00 |-14.46 | 12.21 276.60 | 9640 | 026
35| Nov-04 29.63 473(391.75 | 8.41 | 36.48 332.83 | 140.17 | 030
36 Dec-04 30.08 662]508.41 | 40.88 | 89.99 462.88199.12 | 0.30
37 Jan-05 4980 | NG |366/450.6 | 1114 | -25.02 548.33-182.33 | 0.50
38| Feb-05 11028 431[437.22 | 392 | 7.93 47530 -4430 | 0.0
39| Mar-05 28.36 605]534.44 | 3191 | 15.75 43339 | 17161 | 028
40| Apr-05 6.27 570|585.78 | 37.74 | -27.21 534.24 | 35.76 | 0.06
41| May-05 9.67 555/504.33 | 2898 | -22.19 608.69 | 53.69 | 0.10
42| Jun-05 160 597]618.12 | 27.42 | -18.06 606.56 | -9.56 | 0.02
43| Jul-05 3177 477|563.14 | 270 | 3773 62856 |-150.56 | 0.32
44| Aug-05 36.74 425/480.95 | -22.77 | 6.06 58116 |-156.16 | 0.37
45| Sep-05 9,01 374439.85 |-28.27 | -55.08 40771 | -3371 | 0.09
46| Oct-05 32.85 319|354.61 | -45.36 | -2.14 4237910479 033
47| Nov-0 30.85 500]393.13 |-20.20 | 57.59 345.73 | 154.27 | 0.31
48| Dec-05 36.32 72751650 | 22.88 | 126.14 462.92 | 264.08 | 036
49| Jan-06 0673 | NG |261[402.13 |-1830 | -60.48 513.46 |-252.46| 0.97
50| Feb-06 4194 | NG |276]320.89 |-37.18 | -7.92 3017511575 | 042
51| Mar-06 35.88 467(374.80 | -9.85 | 38.68 299.46 | 16754 | 0.36
52 Apr-06 31.93 256/320.51 |-23.19 | -38.40 337.74| 8174 | 0.32
53| May-06 8.59 301[311.38 |-18.97 | -18.64 275.14 | 25.86 | 0.09
54| Jun-06 2358 222[263.95 |-2751 | -25.23 27435 | 52.35 | 0.4
55| Jul-06 1338 | NG |351[319.24 | 267 | -16.88 198.72 | 15228 | 0.43
56| Aug-06 15,00 270[294.55 | -9.28 | -11.61 31050 | -4050 | 0.15
57 | Sep-06 2144 203319.42 | 0.97 | -46.48 23019 6281 | 021
58| Oct-06 12.33 363344.72 | 8.27 | 3.99 318.25 | 4475 | 012
59| Nov-06 2112 339[314.07 | -3.41 | 47.80 41058 | -71.58 | 021
60 Dec-06 450 41830044 | 6.47 | 123.57 436.80 | -18.80 | 0.04
61 Jan-07 4413 | NG |162255.10 |-1813 | -70.27 23348 | 7148 | 044
62| Feb-07 11014 | NG [100]171.70 |-37.71 | 24.35 229.05|-120.05| 110
63| Mar-07 1376 | NG |307|207.02 |-15.80 | 57.07 17267 | 13433 | 0.44
64| Apr-07 4483 | OK  |277(258.73 | 4.45 |-21.40 |46.08 |152.82 | 12418 | 0.45




Appendix Table E21 Forecasted demand of Top A/T calculated by additive

seasonal model with « =0.59, £ =0.30, y=0.30 and
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c=05
Alpha  0.59
Beta 0.0 MAPE 032
Diff (%) Gamma  0.30

Montht  |(YeYer)Yer| (YeR)IYe '”teiz‘l’lﬁ“"” Yol R | & | s |News| Fo| B |AsEN)
1 02| 000 188 10458
2| Feb-02| 426 196 96,58
3| Mar02| 2092 237 55,58
4 Apr02| 675 253 3058
5 |May-02| 7.1 211 2158
6| Jun02 | -2030 216 7658
7] k02 | 1898 257 3558
8 [Aug2| 350 266 2658
9 [ Sep-02 | -35.71 171 12158
10 0ct02 | -33.92 113 17958
11| Nov-02| 7965 23 26958 |-15058
12| Dec-02 | 5639.13 1320] 292.58 | 102.91 [1027.42 -150.58
13] Jan-03 8394 | NG 1811129899 | 37396 | 80.40 20091 |152009 | 0.84
14] Feb-03 14.98 1371]1550.88 | 337.34 |-121.57 157636 | -205.36 | 0.15
15| Mar-03 2002 1473]1674.46 | 27321 | 99.35 1832.64 | -350.64 | 0.24
16] Apr-03 5413 | NG |12381549.39 | 153.73 |-121.13 1908.09 | -670.09 | 054
17| May-03 46.48 1148]1386.00 | 58.59 | -86.51 168154 | 533.54 | 0.46
18] Jun-03 .83 1257137861 | 38.80 | -90.09 1368.01 | -110.01 | 0.09
19] Ju-03 4.70 1450145793 | 50.95 | -27.29 138183 | 68.7 | 0.05
20| Aug-03 1221 1321]141301 | 22.19 | 4621 1482.30 | -161.30 | 0.12
21| Sep-03 10.30 1191136232 | 033 |-136.50 131362 | -122.62 | 0.0
22| 0ct-03 470 1130[133L.11 | -9.13 |-186.04 1183.07 | 5307 | 0.05
23| Nov-03 1281 1207]141387 | 1843 |-250.77 117140 | 3560 | 0.3
24| Dec-03 7153 | OK  |1434] 822.65 |-164.46 | 902.60 | -64.72 |128L.72 | 152.08 | 0.11
25| Jan-04 31.29 1075] 858.14 |-104.48 | 121.33 73858 | 336.42 | 031
26| Feb-04 44,06 11301049.61 | -15.69 | -60.98 632.00 | 497.91 | 044
27| Mar-04 1L67 1058[1107.28 | 632 | -84.33 93457 | 12343 | 0.2
28] Apr-04 263 967 109846 | 177 |-124.23 992.47 | 2547 | 0.3
29| May-04 224 1037[1114.07 | 593 | -83.68 101372 | 2328 | 0.2
30] Jun-04 122 1160119732 | 29.02 | -74.26 1029.90 | 13010 | 0.11
31| Jul04 22.99 975 |1093.21 | -10.85 | -54.56 119916 | -224.16 | 0.3
32| Aug-04 1657 1242] 120471 | 25.86 | -2L.16 1036.15 | 205.85 | 0.17




Appendix Table E21 (Continued)
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Alpha 059
Beta 030 MAPE 0.3
Diff (%) Gamma_ 0.30

Montht |(YeYe))Yer (YeF)IYe '”IELE‘I’JZ“"“ Yol R| G | S [News| Ro| B |AsEM
33] Sep-04 258 1123[1247.77 | 3102 |-132.98 109407 | 2893 | 0.3
34] Oct-04 1826 924 |117849 | 0.93 |-206.58 1092.75 | -168.75 | 0.8
35 Nov-04 796 1009]1227.18 | 15.26 |-24099 92865 | 8035 | (0.08
36| Dec-04 7229 | OK  |1245 707.48 |-145.23| 793.07 | -58.65 [1177.71] 67.29 | 0.5
37| Jan-05 276 703 | 57379 | 14177 | 123.70 68359 | 19.41 | 0.3
38| Feb-05 5321 | OK | 79368282 | -6653 | -9.64 | 46.34 | 37104 | 42196 | 053
39| Mar-05 45.16 970 | 876.65 | 1158 | -3L02 53197 | 438.03 | 0.45
40] Apr-05 0.00 764 | 88823 | 1058 |-124.23 76400 | 000 | 0.0
41| May-05 227 798 | 839.03 | 835 | -85.88 816.13 | 1813 | 0.02
42| Jun-05 4.29 860 | 919.30 | 14.92 | -69.77 823.11 | 36.89 | 0.04
43| u-05 35.12 651 | 798.32 | -25.85 | 8239 879.66 | 22866 | 0.35
44] Aug-05 464 718 | 75267 | -3L79 | 2522 75130 | 3330 | 0.5
45| Sep-05 517 559 | 703.71 | -36.94 |-136.50 587.90 | 2890 | 0.05
46] Oct-05 287 589 | 743.33 | -1397 |-190.90 46019 | 12881 | 0.22
47| Nov-05 5304 | OK  |1040|1057.23 | 8439 |-173.86 | 27555 | 488.36 | 55164 | 053
48| Dec-05 2770 1515 892.17 | 955 | 742.00 1082.97 | 43208 | 0.29
49 Jan-06 34583 | NG | 23042895 |-132.28 | 26.90 10542 | -795.42 | 3.46
50| Feb-06 48.19 554 | 455.35 | -84.67 | 22.85 34301 | 21099 | 0.38
51| Mar-06 12.24 588 | 518.28 | 4039 | -080 330.65 | 248.35 | 0.42
52| Apr-06 46.98 667 | 664.13 | 15.48 | -86.10 35367 | 313.33 | 047
53] May-06 723 640 | 707.11 | 2373 | 8025 59372 | 4628 | 0.07
54| Jun-06 1721 564 | 673.15 | 642 | 8158 66107 | 97.07 | 0.7
55| Jul-06 8.97 548 | 65034 | -2.35 | -88.37 597.18 | -49.18 | 0.09
56| Aug-06 1303 551 | 60533 | -15.15 | -3395 622.78 | -7L78 | 0.3
57| Sep-06 3.1 440 | 582.05 | 1759 | 138,47 45368 | 1368 | 0.03
58] Oct-06 19.66 465 61881 | -1.28 |-179.77 37357 | 9143 | 0.0
59 Nov-06 1418 517 | 66112 | 1179 |-164.94 893.08 |-376.08 | 0.73
60| Dec-06 11341 | OK | 66322600 |-122.28 | 650.50 | -7L62 [141491 |-750.91 | 1.13
61| Jan-07 5496 | NG | 29019845 | -9386 | 4630 13062 | 159.38 | 055
62| Feb-07 8,00 118 98.98 | -9554 | 2L.70 12744 | 944 | 008
63| Mar-07 9973 | NG | 96357425 | 7570 | 116.07 263 | 96037 | L00
64| Apr-07 4784 1081] 957.32 | 16791 | -23.16 563.85 | 51715 | 0.8
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Appendix Table E22 Forecasted demand of Med A/T calculated by additive
seasonal model with « =0.33, £ =0.30, y=0.54 and

c=05
Alpha  0.33
Beta  0.30 MAPE  0.25
Diff (%) Gamma_ 0.54

MMt (Y Yo Yoo (YeR)Y] "o Y| R |G| S [NewS| R| B AmEM)
1 [an-02| 0.0 265 27708
2 [Feb02| 4747 390 15208
3 [Mar-02| 1103 433 109.08
4 Apr02| 2956 561 1892
5 |May-02] 2460 699 156.92
6|02 200 713 170.92
7 w02 | 533 751 20892
8 | Aug02| 7.06 804 26192
9| Sep02| 1082 717 17492
10 0ct-02 | -27.20 522 20.08
11 Nov-02| -91.00 i 495.08|-27.67
12| Dec.02 | 118298 603 542.08 | 30.73 | 60.92 |-27.67
13] Jan-03 7671 | NG |1270] 889.95 125.87 | 74.98 20573 | 97427 | 077
14] Feb-03 2.3 1187]1121.04 | 157.44 | 3527 863.73 | 323.27 | 0.27
15] Mar-03 0.05 1170[ 1278.67 | 157.50 |-108.86 116939 | 061 | 000
16] Apr-03 6008 | NG | 909|125841 10417 [-178.42 1455.00 | 546.09 | 060
17| May-03 8736 | NG |811|113196 | 34.98 |-99.11 1519.50 |-70850 | 087
18] Jun-03 1871 1127]1008.30 | 14.39 | 9472 1337.86 |21086 | 0.9
19] 10103 1248 11751064.97 | 007 |155.94 132161 |-14661| 0.2
20| Aug03 1469 1157]1000.72 | -16.52 | 20050 1326.96 |-169.96 | 0.15
21 sep-03 175 1148] 986.65 | -18.49 | 167.65 116811 | -20.11 | 002
22[ 0ct-03 27.85 1314]1087.27 | 17.05 |112.15 948.08 | 365.92 | 0.28
23] Nov-03 49.80 1214130131 | 76.28 |-276.62 107684 | 137.16 | 0.11
24| Dec-03 1752 1744147703 | 106,11 | 17131 134992 [394.08 | 0.23
25| Jan-04 32.86 1248[1449.65 | 66.06 | 1322 1658.13 | 41013 | 033
26| Feb-04 1073 1337]1469.02 | 52.06 | -87.10 148045 |-14345 | 0.1
27| Mar-04 1576 1220145851 | 33.29 |-178.32 141221 [-19221] 0.16
28] Apr-04 1102 1183[1449.36 | 2055 |-225.53 1313.38 13038 | 0.11
29| May-04 441 1434]1490.48 | 26.73 | -76.27 137081 | 63.19 | 0.04
30[ Jun-04 811 1491147784 | 14.92 | 5102 161193 |-12093| 008
31| Ju-04 16.11 1420141832 | 742 | 7329 164870 -228.70| 0.6
32| Aug-04 8.44 17601450.27 | 7.10 |254.20 161140 | 14860 | 008




Appendix Table E22 (Continued)
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Alpha  0.33
Beta 030 MAPE  0.25
Diff (%) Gamma  0.54

Montht (Y Yoo/ Yirl (YeF)IY, '“te;‘;‘l’i“"” Yol R | G | & |News| F| B |AsEm
33 Sep-04 631 1537143479 | -2.38 | 132,59 163402 | -97.02 | 0.06
34| Oct-04 5.14 1469]1407.82 | -9.76 | 84.84 154455 | 7555 | 0.0
35| Nov-04 27.68 1555[1539.19 | 3258 |-119.95 112144 43356 | 0.28
36| Dec-04 18.32 2134/1699.02 | 70.76 |31257 174308 [390.92 | 0.18
37| Jan-05 28.82 1317]1646.23 | 3369 |-210.38 169655 |-379.55 | 0.29
38| Feb-05 10.92 1436 1628.87 | 1838 |-143.77 159282 |-156.82 | 0.11
39| Mar-05 16.40 1757174102 | 4651 | 1422 146893 | 288.07 | 0.16
40| Apr-05 0.00 1562| 178753 | 4651 |-225.53 156200 | 0.00 | 0.00
41| May-05 16,80 1505 1751.76 | 21.83 |-167.61 175777 [-25277| 047
22| 1un-05 945 1667172228 | 643 | 5.93 182461 |-157.61 | 0.09
43] 205 3631 1322| 157247 | 40.44 |-100.16 180201 |-480.01 | 0.3
44 Aug-05 2981 1376[1398.50 | 8050 | 105.9 178623 |-410.23 | 0.30
45| Sep-05 36.46 1063[1191.83 |-118.35 | -7.47 145059 |-387.59 | 0.36
46] Oct-05 2066 960 | 1008.93 |-137.72 | 13.18 115833 |-198.33 | 0.21
47| Nov-05 5496 | OK |1668|1169.62 | -48.19 | 211.3 |324.76 | 751.26 |916.74 | 055
48] Dec-05 38.46 2330141308 | 39.30 |636.35 143400 | 896.00 | 0.38
49| Jan-06 5623 | NG | 795130688 | 4.35 3791 124200 |-44701 | 056
50| Feb-06 5512 | NG | 747|116850 | -44.56 |-292.56 115876 | -41L.76 | 055
51| Mar-06 1856 1289[1201.83 | 21.19 | 12.24 104972 23928 | 0.19
52| Apr-06 1173 1082[1221.94 | -8.80 |-179.68 955.11 |126.89 | 0.12
53| May-06 1901 1291]129305 | 1517 | -7891 104553 | 245.47 | 0.19
54| Jun-06 2534 1039] 122251 | 1054 -100.07 130228 |-263.28 | 025
55| Jul-06 781 1206]1242.63 | -1.34 | -66.13 111181 | 9419 | 0.08
56| Aug-06 2603 1069] 1150.72 | 2851 | 541 13475 | 27825 | 0.26
57| Sep-06 1405 1297]1181.53 | 1072 | 5839 111474 18206 | 0.14
58| Oct-06 452 1240[1189.05 | 5.25 | 3341 118399 | 5601 | 0.05
59| Nov-06 5.9 1325[116098 | -12.09 | 185.98 150857 |-18357| 0.14
60| Dec-06 115 1806| 1155.64 | -10.07 | 643.86 178523 | 2077 | 0.01
61| Jan-07 12.48 884118149 | 0.71 |-332.04 77367 | 11033 | 0.02
62| Feb-07 12466 | NG | 396|102L51 | 4750 |-470.94 889.63 | 49363 | 1.5
63| Mar-07 1774 1199104327 | 2672 | 89.2 986.26 | 212.74 | 0.18
64| Apr-07 12.68 1460[1219.38 | 34.13 | 4550 836.87 |62313 | 0.43
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Appendix Table E23 Forecasted demand of Med M/T calculated by additive
seasonal model with « =0.30, £ =0.30, y=0.62 and

c=05
Alpha  0.30
Beta  0.30 MAPE 032
Diff (%) Gamma_0.62

Montht  |(YeYe)Yer| (YeF)IY: '”teg‘;‘l’li“‘)” Yol R | G | s [NewS| F| E|AsEM
1] Jan02 | 000 244 -108.50
2 | Feb02| 1721 286 66.50
3| Mar02| 315 277 75,50
4| Apr02 | 3285 368 1550
5 | May-02| 1005 405 52.50
6|n02| 790 431 84.50
7 02 | 1213 490 137,50
8 | Aug02| 653 522 169.50
o | Sep02| -14.94 444 9150
10] Oct-02 | -7.66 410 57.50
11 Nov-02 | -83.90 66 286,50 | 52.34
12| Dec-02| 325.76 281[352.50 | 3.36 | -71.50 | 52.34
13/ Jan-03 6223 | NG |655/478.15 | 40.05 | 68.21 247.36 |407.64 | 0.62
14] Feb-03 5295 | NG |960/670.69 | 85.80 | 153.85 45171 [508.29 | 0.53
15| Mar-03 29.36 964841.39 |111.27 | 47.19 680.99 |283.01 | 0.29
16] Apr-03 2117 799/901.91 | 96.04 | -57.83 968.16 |-169.16| 0.21
17| May-03 6136 | NG |651|878.12 | 60.09 |-120.67 1050.46 |-399.46 | 0.61
18] Jun-03 41.85 721(847.70 | 32.94 | -46.29 1022.71 |-30L71| 042
19| Jul-03 37.03 743]798.10 | 8.18 | 18.23 1018.14 |-275.14| 037
20| Aug-03 28.56 750|741.24 |-11.33 | 75.53 975.77 |-216.77| 0.29
21| Sep-03 6.26 7731715.38 | -15.69 | 7052 82141 |-4841 | 0.06
22| 0ct-03 20.96 958|750.94 | 2.38 | 14455 75719 |200.81 | 0.21
23| Nov-03 32.79 708(831.97 | 23.28 |-185.85 814.66 |-106.66] 0.15
24] Dec-03 1229 698829.53 | 15.56 |-108.67 907.59 |20959| 0.30
25| Jan-04 7908 | NG |510[724.10 [-20.74 |-106.62 913.30 403.30] 0.79
26| Feb-04 5199 | OK  |564]61540 [47.12 | 26.74 |-55.99 | 857.01 |-29321| 052
27 Mar-04 23.34 499]533.34 | 5761 | -3.30 61546 |-116.46]| 0.23
28] Apr-04 8.15 455)486.86 | -54.27 | -4LT5 417.90 | 3710 | 008
29| May-04 4081 527 [497.12 |-34.91 | -27.43 311,93 |215.07 | 041
30] Jun-04 2067 531]496.73 | 2455 | 3.60 415.91 |11509 | 0.22
31| Jul-04 8.51 536485.86 | -20.45 | 37.99 49041 | 4559 | 0.09
32| Aug-04 1481 635493.63 | -11.98 | 116.30 54094 | 9406 | 0.15
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Alpha  0.30
Beta  0.30 MAPE 032
Diff (%) Gamma_0.62

Montht  |(YeYe)Yer| (YeF)IY, '”teLzTJZ“O” Yol Re | G | & [NewS| R | E |AmEN)
33] Sep-04 12446 | NG |246]389.80 |-39.54 | -62.01 552.16 -306.16 | 1.24
34| Oct-04 3.73 514]356.02 |-37.81 | 152.87 49481 | 1919 | 0.04
35| Nov-04 7660 | OK  |566/44830] 122 | 2.14 | 236 | 132.36 |43364| 0.77
36| Dec-04 5104 | NG |699]556.96 | 33.45 | 46.59 340.84 35816 | 051
37| Jan05 24,69 38856168 | 24.83 |-148.15 483.79 | -95.79 | 0.25
38| Feb-05 33.90 458/539.93 | 10.86 | -40.56 53052 | 7252 | 0.16
39 Mar-05 1472 642/579.14 | 19.36 | 37.67 54749 | 9451 | 0.15
40| Apr-05 6.36 521587.78 | 16.15 | -57.25 556.76 | -35.76 | 0.07
41| May-05 6.26 615]615.48 | 19.61 | -10.74 576.49 | 3851 | 0.06
42| Jun-05 14,87 556610.28 | 12.17 | -32.25 638.69 | 82.69 | 0.15
43| ul-05 45.19 453/560.22 | -6.50 | -51.94 660.44 |-207.44| 0.46
44| Aug-05 6106 | OK |416]47751|29.35 | 6.18 |-63.13 | 670.02 |-254.02| 0.61
45| Sep-05 7.80 358439.77 | -3L.88 | -74.32 385.94 | -27.94 | 0.08
46| Oct-05 46,41 383)354.56 | -47.88 | 75.81 560.76 |-177.76| 0.46
47| Nov-05 5075 | OK  |627]402.14 |-19.24 | 140.07 |143.46 | 309.05 |317.95 | 051
48| Dec-05 46.91 809 496.75 | 14.92 | 211.11 42949 |37951 | 047
49| Jan-06 14,68 317[497.71 | 10.73 |-168.31 363.52 | 4652 | 0.15
50| Feb-06 1412 410/491.08 | 552 | -65.65 467.88 | 57.88 | 0.14
51| Mar-06 17.93 651[53L62 | 16.03 | 88.27 534.27 [116.73 | 0.8
52| Apr-06 2607 389[517.23 | 690 |-101.20 490.39 |-101.39| 0.26
53| May-06 2431 413/494.01 | -2.13 | -54.26 513.39 |-100.39| 0.24
54| Jun-06 2947 35546049 |-11.55 | -77.60 459.63 |-104.63] 0.29
55| Jul-06 0.00 397 /448,94 | -11.55 | -51.94 397.00 | 000 | 0.00
56| Aug-06 26.73 350/409.31 |-10.97 | -34.38 37426 | -2426 | 0.07
57| Sep-06 129 311(388.14 |-20.33 | -76.06 315.02 | 402 | 001
58] Oct-06 4,33 425362.22 |-22.01 | 67.74 44361 |-1861 | 0.04
59| Nov-06 3194 364/305.33 |-32.47 | 89.66 483,67 |-11967| 033
60| Dec-06 5,90 457264.76 |-34.90 | 199.42 483.96 | -2696 | 0.06
61| Jan-07 7041 | OK  |208]273.80 |-21.72 |-104.83 |144.90 | 6155 |14645 | 0.70
62| Feb-07 6071 | NG |116]230.95 |-28.06 | -96.18 186.43 | 7043 | 0.61
63| Mar-07 1.63 296204.34 | 27.62 | 90.37 29117 | 483 | 0.02
64| Apr-07 7070 | OK |372]26566 | -094 | 27.32 | 39.91 | 7551 |29649 | 0.80




Appendix Table E24 Forecasted demand of Low A/T calculated by additive

seasonal model with « =0.30, £ =0.30, y=0.77 and

176

c=05
Alpha  0.30
Beta 030 MAPE 023
Diff (%) Gamma 0.7

Montht  {(YeYeo)/ Y| (YeR)IY: '“teg;‘fi“"" Yo R| G | S INews| RO| OB |AsEM
1 [Dec02| 000 155 93.00
2 [ Jan-03| 5097 234 14,00 | -L.00
3| Feb03| 4487 339 91.00
4| Mar03| 383 352 10400
5| Apr03| -3381 233 15,00
6 |May-03] -1459 199 -49.00
7 un03| 101 197 51,00
8| k03| 863 214 34.00
o [Aug03| 1355 243 5,00
10[ Sep-03| -9.05 221 27.00
11[ 0ct03 | 2036 266 18.00
12| Nov-03| 2143 323] 248.00 [ 15.27 | 75.00
13| Dec-03 5667 | OK | 393)330.00 | 3532 | 27.26 |59.01 | 17027 | 22273 | 057
14] Jan-04 23.11 457 397.00 | 44.82 | 43.01 36441 | 9259 | 0.0
15| Feb-04 6.16 502 | 432.64 | 42.04 | 7431 532.91 | -30.91 | 0.06
16| Mar-04 5,60 548 | 465.47 | 39.28 | 87.44 578,68 | -30.68 | 0.06
17| Apr-04 8.97 538 | 519.23 | 43.62 | 11.05 489.75 | 48.5 | 0.09
18| May-04 10.32 573 | 580.59 | 48.95 | -17.06 513.85 | 59.15 | 0.0
19| Jun-04 8.31 631 | 645.28 | 53.67 | -22.67 57854 | 5246 | 0.08
20| Jul04 19.07 558 | 666.86 | 44.04 | -9L.74 664.94 |-106.94 | 0.19
21| Aug-04 171 69470733 | 42.97 | -11.43 705.90 | 1190 | 0.02
22| Sep-04 2471 580 | 707.3L | 30.07 |-104.37 72330 | -14330 | 0.5
23] Oct-04 4361 526 | 66857 | 9.43 |-105.85 755.38 |-229.38 | 0.4
24| Nov-04 157 765 | 68160 | 10.51 | 8148 753.00 | 12.00 | 0.02
25| Dec-04 9.29 793 | 714.20 [ 17.14 | 67.01 75011 | 4189 | 005
26| Jan-05 49.49 518 | 654.43 | -5.93 | -95.40 77435 |-256.35 | 049
27| Feb-05 2527 577 | 604.75 |-19.06 | 441 72281 | 14581 | 0.5
28] Mar-05 6.39 719|599.46 |-14.93 | 112.20 673.13 | 4587 | 0.06
29| Apr-05 654 559 | 573.55 |-18.22 | .10 50558 | -36.58 | 0.07
30| May-05 1401 626 | 581.65 |-10.33 | 3031 538.27 | 87.73 | 0.4
31| Jun-05 16.75 659 | 604.43 | -0.39 | 36.91 548,65 | 11035 | 0.17
32| Juk05 391 493 |598.25 | -2.13 |-102.16 512.29 | 1929 | 0.04




Appendix Table E24 (Continued)
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Alpha  0.30
Beta 0.30 MAPE 023
Diff (%) Gamma 0.77

Montht—|(YeYe)Yee (YeF)IY: '”tei‘;(l’lﬁ“o” Yol Re | G | S [NewS| FO| B |AsEY)
33] Aug-05 497 557 | 587.81 | -4.62 | -26.38 584,69 | -27.69 | 0.5
34] Sep-05 477 457 |576.64 | -659 |-116.15 47881 | 2181 | 0.0
35 Oct-05 2546 370 | 541,79 |-15.06 |-156.71 46421 | 9421 | 025
36| Nov-05 1211 692 | 55187 | 752 |126.72 60821 | 8379 | 0.2
37 Dec-05 1254 1064] 68014 | 3321 |311.41 61136 | 45264 | 043
38| Jan-06 3387 445 | 66146 | 17.65 |-183.78 617.95 |-17295 | 039
39/ Feb-06 6742 | NG |403]597.60 | -6.80 |-15111 67470 | 27070 | 067
40| Mar-06 0.00 703 | 590.80 | 6.80 | 112.20 70300 | 000 | 000
41| Apr-06 2240 470 | 552,40 |-16.28 | -65.55 57530 |-105.30 | 022
12| May-06 097 561 | 534.49 | 1677 | 2737 56643 | 543 | 0.1
43] un-06 1483 483 | 496.24 | 2322 | -L77 554,63 | 7163 | 0.5
44] ul06 2493 494 | 509.96 |-12.13 | -35.67 37086 | 12314 | 025
45| Augr06 239 483 | 50129 |-11.09 | -20.14 7145 | 115 | 002
46 Sep-06 2916 58 |536.38 | 2.76 | -33.03 374.05 | 15395 | 029
47/ Oct-06 3496 588 | 600.82 | 21.26 | 45.72 38243 | 20557 | 035
48] Nov-06 2.3 612 |58L04 | 8.95 | 5286 748,80 | 13680 | 022
49 Dec-06 213 743 | 542.47 | 5.30 | 225.89 90140 | 15840 | 021
50| Jan-07 35.96 544 |595.85 | 12.30 | -83.16 34839 | 19561 | 036
51| Feb-07 9785 | NG | 231]540.34 | -804 |273.15 45704 | 22604 | 098
52 Mar-07 6499 | NG |1841/891.25 | 99.64 |758.22 644.50 | 119650 | 0.65
53] Apr-07 38.23 1498116269 [151.18 | 24364 925.34 | 57266 | 038




Appendix Table E25 Forecasted demand of Low M/T calculated by additive

seasonal model with « =0.54, £ =0.30, y=0.30 and
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c=05
Alpha 054
Beta 0.0 MAPE  0.32
Diff (%) Gamma_0.30

Montht — ((YeYed)Yer| (YeFIY: '”tegl’l'fe“"” vl Re | & | s [News| R | B |AsEm
1]3an-02| 000 10 23.50
2 | Feb02| 50.00 15 11850 |-17.50
3 [ Mar-02| 4667 2 1150
4| Apr02| 59.09 3% 150 | -2.50
5 [May-02] 14.29 40 6.50
6| Jun02| -5.00 38 450
7 02| -36.84 24 9,50
8 [Aug-02| 5833 38 450 |-1150
9| Sep 02| -47.37 20 13,50
10/ Oct-02 | 45.00 29 4,50
11 Nov-02|  37.93 40 6.50
12| Dec-02| 127,50 91| 3350 | 7.36 | 57.50 | -2.550
13| Jan-03 002 | NG |174]126.02 | 32.91 | -2.06 17.36 | 156.64 | 090
14] Feb-03 6390 | NG  |389[294.07 | 7345 | 15.53 14143 | 24757 | 064
15 Mar-03 0,01 356/367.51 | 73.45 |-1150 35602 | -0.02 | 0.0
16 Apr-03 6760 | NG 26434394 | 44.34 |-22.93 438.46 |-174.46 | 066
17| May-03 9938 | NG |198]28130 | 12.25 |-2044 394.78 |-196.78 | 0.99
18] Jun-03 45.39 205]242.96 | -2.93 | -8.24 298.04 | 93.04 | 045
19| Jul-03 4.34 24124572 | -1.22 | -8.07 23053 | 1047 | 004
20| Aug-03 6.87 23323580 | -3.83 | 2.31 23300 | 000 | 0.00
21| Sep-03 418 228|237.15 | -2.28 |-12.20 21847 | 953 | 004
22| 0ct-03 1001 256]24881 | 190 | -0.99 23038 | 25.62 | 0.10
23| Nov-03 23.45 336/29355 | 14.75 | 17.29 25721 | 78.19 | 023
24| Dec-03 9.46 404/329.07 | 20.98 | 62.73 305.80 | 98.20 | 0.24
25| Jan-04 2.25 35635440 | 22.29 | -0.96 34800 | 8.00 | 0.2
26| Feb-04 2.95 38137059 | 20.46 | 13.99 39222 | -11.22 | 003
27| Mar-04 6.74 407[405.98 | 24.94 | 7.7 37955 | 2745 | 0.7
28| Apr-04 19.64 341[394.50 | 14.01 |-32.10 407.98 | 6698 | 0.20
29| May-04 9.54 42943076 | 20.69 |-14.84 388.07 | 40.93 | 0.10
30] Jun-04 16,33 381[417.63 | 1054 |-16.75 44321 | 6221 | 016
31| Jul-04 18.34 355(392.77 | -0.08 |-16.98 42010 | 6510 | 0.18
32| Aug-04 19.39 490(444.34 | 15.42 | 1531 39501 | 9499 | 0.9




Appendix Table E25 (Continued)
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Alpha  0.54
Beta 030 MAPE  0.32
Diff (%) Gamma 0.30

Montht  |(YeYe)Yer| (YeF)IY, '”teL‘;‘l’L';"O” Yol R | G | s [News| R| B |AsEm
33| Sep-04 16641 | NG |168/307.77 |-30.18 |-50.47 44756 |-219.56 | 166
34| Oct-04 25.85 373133000 |-14.46 | 12.21 276.60 | 9640 | 026
35| Nov-04 29.63 473|391.75 | 841 | 36.48 332.83 | 140.07 | 0.30
36 Dec-04 30.08 662/508.41 | 40.88 | 89.99 46288 | 199.12 | 030
37| Jan-05 49.82 366/450.16 | 11.14 |-25.92 548.33 |-182.33 | 0.50
38| Feb-05 1028 431[437.22 | 392 | 7.93 47530 | -4430 | 0.10
39| Mar-05 28.36 605,534.44 | 3191 | 15.75 43339 | 17161 | 028
40 Apr-05 6.27 570/585.78 | 37.74 |-27.21 534.24 | 35.76 | 0.06
41| May-05 9.67 55559433 | 28.98 |-22.19 608.69 | 53.60 | 0.10
42 Jun-05 1,60 597/618.12 | 27.42 |-18.06 60656 | -956 | 0.02
43] Jul-05 3L77 477]563.14 | 2.70 |-37.73 628.56 |-151.56 | 0.32
44] Aug-05 36.74 425/480.95 | -22.77 | -6.06 581.16 |-156.16 | 0.37
45| Sep-05 9,01 374/439.85 | -28.27 | -55.08 40771 | 3371 | 009
46 Oct-05 32.85 319|354.61 |-45.36 | -2.14 42379 |-10479 | 033
47| Nov-05 30.85 500/393.13 |-20.20 | 57.59 345.73 | 15427 | 031
48| Dec-05 36.32 727/516.50 | 22.68 |126.14 46292 | 264.08 | 036
49| Jan-06 9673 | NG |261/402.13 |-18.30 |-60.48 513.46 |-252.46 | 0.97
50| Feb-06 41,94 276132089 |-37.18 | -7.92 39175 |-115.75 | 042
51| Mar-06 35.88 467|374.80 | -9.85 | 3368 299.46 | 16754 | 0.36
52 Apr-06 31.93 25632051 |-23.19 | -38.40 337.74 | 8174 | 032
53| May-06 8.59 301/311.38 |-18.97 | -18.64 275.14 | 25.86 | 0.09
54] Jun-06 2358 222126395 | 2751 | -25.23 27435 | 52.35 | 0.24
55| Jul-06 43.38 351/319.24 | -2.67 |-16.88 198.72 | 152.28 | 043
56| Aug-06 15,00 270/294.555 | -9.28 |-1161 31050 | -40.50 | 0.5
57| Sep-06 2144 293/319.42 | 0.97 |-46.48 23019 | 6281 | 021
58 Oct-06 12.33 363/344.72 | 827 | 3.99 31825 | 4475 | 0.2
59| Nov-06 2112 339/314.07 | -341 | 47.80 41058 | 7158 | 021
60 Dec-06 450 418]300.44 | -6.47 | 12357 436.80 | -18.80 | 0.04
61 Jan-07 4413 162]255.10 |-18.13 | -70.27 23348 | 7148 | 044
62| Feb-07 11044 | NG |109]171.70 |-37.71 [-24.35 229.05 |-120.05 | 110
63| Mar-07 43.76 307/207.02 |-15.80 | 57.07 172.67 | 13433 | 044
64| Apr-07 44,83 277125873 | 445 |-21.40 152.82 | 124.18 | 0.45




Appendix Table E26 Forecasted demand of Top A/T calculated by additive

seasonal model with « =0.59, £ =0.30, y=0.30 and
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c=0.6
Alpha  0.59
Beta 0.0 MAPE 031
Diff (%) Gamma  0.30

Month (e Yo Yool (VR "0 Y L RO G| s [ NewS| R | E |ASEM)
T oan-02 | 000 188 10458
2| Feb02| 426 19 06,58
3 [Mar-02| 2092 237 55,58
s Ap02| 675 253 3958
5 [May-02| 711 271 2158
6| Jun-02 | 2030 216 7658
7| w02 | 18.98 257 3558
8 | Aug-02| 350 266 2658
9| Sep-02| 3571 171 12158
10] oct02| 3392 13 17958
11 Nov-02| 7965 23 269.58 |-150.58
12| Dec-02 | 5639.13 1320] 292,58 | 10291 |1027.42 |-150.58
13] Jan-03 8394 | NG 1811129899 | 37396 | 80.40 29091 |1520.09| 0.84
14] Feb-03 1498 1371]155088 | 337.34 | 12157 1576.36 |-20536 | 0.5
15 Mar-03 2442 1473]1674.46 | 27321 | 99.35 1832.64|-359.64 | 0.24
16] Apr03 5413 1238]1549.39 | 153.73 |-121.13 1908.09 /67009 | 054
17| May-03 46,48 1148]1386.00 | 5859 | -86.51 168154 | 53354 | 046
18] Jun-03 .83 1257/137861 | 3880 | -90.09 136801 |-111.0L | 009
19] uk03 470 1450145793 | 5095 | -27.29 138183 | 6817 | 005
20| Augr03 1221 1321141301 | 2219 | 4621 148230 |-16130 | 0.02
21 sep-03 1030 1191136232 | 033 |-13650 131362 |-12262 | 040
2] 0ct03 470 1130133111 | -9.13 |-186.04 118307 | 5307 | 005
23] Nov-03 1281 1207141387 | 1843 | -250.77 117140] 35,60 | 0.03
24| Dec-03 7153 | OK  |1434] 822,65 |-164.46 | 902,60 | -64.72 |1281.72 | 15208 | 0.1
25| Jan-04 3129 1075 858.14 |-104.48 | 121.33 73858 | 33642 | 0.1
26| Feb-04 44,06 1130104961 | -15.69 | -60.98 63200 | 497.91 | 0.44
27| Mar-04 1167 1058/110728 | 6.32 | -84.33 93457 | 12343 | (.12
28] Apr-04 263 967 [1098.46 | 177 |-124.23 99247 | -25.47 | 0.03
29| May-04 224 1037/111407] 593 | 8368 101372 ] 2328 | 002
30] Jun-04 1122 1160119732 | 2912 | -74.26 1029.90 | 130.10 | 041
31| Jul04 2299 975 |1093.21 | -10.85 | -54.56 1199.16 | 22416 | 023
32| Aug-04 1657 1242120471 | 2586 | 2116 1036.15 | 205.85 | 0.7




Appendix Table E26 (Continued)
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Alpha  0.59
Beta 030 MAPE 031
Diff (%) Gamma 0.30

Month — |(YeYer)Yea| (YeR)IYe '”teL‘;‘I’l';“f’" Yol RO G | S |NewS| F | E|AsEN)
33] Sep-04 258 1123(1247.77 | 3102 |-132.98 109407 | 28.93 | 003
34| 0ct-04 18.26 924 |1178.49| 093 |-206.58 1092.75 | -168.75 | 0.8
35| Nov-04 7.96 1009]1227.18 | 1526 |-240.99 928.65 | 80.35 | 0.08
36] Dec-04 7229 | OK_ |1045] 70748 14523 | 793.07 | -58.65 [L177.71 | 67.29 | 005
37| Jan-05 276 703 | 573.79 |141.77 | 123.70 68350 | 1941 | 003
38| Feb-05 53.21 793 | 68282 | -66.53 | -9.64 37L04 | 421.96 | 053
39| Mar-05 45.16 970 | 876.65 | 11.58 | -3L.02 53197 | 438.03 | 045
40] Apr-05 0.00 764|888.23 | 1158 |-124.23 76400 | 000 | 000
41| May-05 221 798| 889.03 | 8.35 | -85.88 816.13 | -18.13 | 002
42| Jun-05 429 860 919.30 | 14.92 | -69.77 823.11 | 3689 | 0.04
43] 3uk05 35.12 651 | 798.32 | -25.85 | -82.39 879.66 |-228.66 | 0.35
44] Aug-05 464 718 | 75267 | -3L79 | -25.22 75130 | -3330 | 0.05
45| Sep-05 5.7 559 | 703.71 | -36.94 |-136.50 587.90 | -28.90 | 0.05
46] Oct:05 2187 589 | 743.33 | -13.97 |-190.90 460.19 | 12881 | 022
47| Nov-05 53.04 1040/1057.23 | 84.39 |-173.86 488.36 | 55164 | 053
48| Dec-05 2110 1515/ 892.17 | 955 | 742.00 1082.97 | 43203 | 0.29
49 Jan-06 34583 | NG| 23042895 |-132.28 | 2690 102542 | -795.42 | 346
50/ Feb-06 48.19 554 | 455.35 | -84.67 | 22.85 287.04 | 266.96 | 048
51| Mar-06 12.24 588 | 518.28 | -40.39 | -0.80 330.65 | 248.35 | 042
52| Apr-06 46.98 667 | 664.03 | 15.48 | -86.10 35367 | 31333 | 047
53] May-06 723 640 707.11 | 23.73 | -80.25 593.72 | 4628 | 0.07
54] Jun-06 1721 564 | 673.15 | 642 | -8158 66107 | -97.07 | 047
55| Jul-06 8.7 548 | 65034 | -2.35 | -88.37 57.18 | -49.18 | 0.09
56| Aug-06 13.03 551 | 60533 | -15.15 | -33.95 622.78 | -7L78 | 0.3
57| Sep-06 311 440 | 582.05 | -17.59 |-138.07 453,68 | 1368 | 003
58] Oct-06 19.66 465 61881 | -1.28 |-179.77 37357 | 9L43 | 020
59| Nov-06 14.18 517 | 66112 | 1079 |-164.94 44367 | 7333 | 044
60| Dec-06 11341 | OK | 663]226.00 |-122.28| 65050 | -59.32 |1414.91 |-75191 | 113
61| Jan-07 54,96 290 | 19845 | -93.86 | 4630 13062 | 159.38 | 055
62| Feb-07 8.00 118 98.98 | 9554 | 21.70 12744 | 944 | 0.08
63| Mar-07 9973 | NG | 963|574.25 | 75.00 | 11607 263 196037 | 100
64| Apr-07 47,84 1081] 957.32 | 167.91 | -23.6 563.85 | 517.15 | 048




Appendix Table E27 Forecasted demand of Med A/T calculated by additive
seasonal model with « =0.33, £ =0.30, y=0.54 and

182

c=0.6
Alpha  0.33
Beta 0.0 MAPE  0.24
Diff (%) Gamma  0.54

Month — [(YeYed)Yea (YeRIY: '”te\r/‘;ﬂzt'on Yol Re | G | s INewS| R | E|AbsESM)
1[Jan-02| 000 265 27708
2| Feb02| 47.7 390 152,08
3| Mar-02| 1103 433 109.08
4| Apro2| 2956 561 1892
5 |May-02] 2460 699 156.92
6|02 200 713 17092
702 | 533 751 20892
8 | Aug02| 7.6 804 26192
9| Sep-02| -10.82 717 17492
10] oct02 | 27.20 522 20.08
11 Nov-02| 9100 a7 495.08 | -21.67
12| Dec-02| 118298 603 | 542.08 | 30.73 | 60.92 |-27.67
13] Jan-03 7671 | NG |1270] 889.95 | 125.87 | 74.98 20573 | 97427 | 077
14] Feb-03 2703 1187[1121.04 | 15744 | -35.07 86373 132327 | 0.7
15] Mar-03 0.05 1170[1278.67 | 15750 |-108.86 116939 | 061 | 000
16] Apr-03 6008 | NG | 909|1258.41 [104.17 |-178.42 145500 | 546.00| 060
17| May-03 8736 | NG |811]113L.96 | 3498 | -99.1 151950 |-70850 | 0.87
18] Jun-03 1871 1127109830 | 1439 | 94.72 133786 |-210.86 | 0.19
19] 103 1248 1175106497 | 0.07 | 155.94 132161 |-14661 | 0.2
20| Aug03 1469 11571009.72 | -16.52 | 20050 132696 16996 | 0.15
21| Sep-03 175 1148] 986.65 | -18.49 | 167.65 116811 | 2041 | 0.02
2] 0ct-03 21.85 1314108727 | 17.05 | 112.15 948.08 |36592 | 0.8
23| Nov-03 49.80 1214130131 | 76.28 |-276.62 107684 137.16 | 0.1
24] Dec-03 1752 1744[1477.03 | 106.11 | 171.31 134992 [394.08 | 0.23
25| Jan-04 32,86 1248]1449.65 | 66.06 | -13.22 165813 |-410.13| 033
26] Feb-04 1073 1337/1469.02 | 52,06 | -87.10 148045 |-14345 | 0.11
27| Mar-04 1576 1220[1458.51 | 3329 |-178.32 141221 [19221] 016
28] Apr-04 1102 1183[1449.36 | 2055 |-225.53 131338 |-13038 | 0.1
29| May-04 441 1434149048 | 26.73 | -76.27 137081 | 6319 | 0.04
30] Jun-04 8.1 1491[1477.84| 1492 | 5102 161193 12093 | 0.08
31| Jul-04 16,11 1420141832 | 742 | 71329 164870 |-22870| 0.16
32| Aug04 8.44 1760[1459.27 | 7.10 | 254.20 161140 | 14860 | 0.08




Appendix Table E27 (Continued)
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Alpha  0.33
Beta 0.30 MAPE 024
Diff (%) Gamma 0.54
Month  {(YeYe)Ye| (YeR)IY, '”te\r/‘;fdzt'on Yol RO| G | S [NewS| FoO| E|AbsEMY)

33] Sep-04 631 1537[1434.79 | 238 | 132,59 1634.02 | -97.02 | 0.6
34] Oct-04 514 1469]1407.62 | -9.76 | 84.84 154455 | 1555 | 0.5
35 Nov-04 2788 1555/1539.19 | 32.58 |-119.95 11214443356 | 0.8
36] Dec-04 1832 2134/1699.02 | 70.76 | 31257 1743.08 | 39092 | 0.8
37] Jan05 2882 1317/1646.23 | 33.69 |-210.38 1696.55 |-379.55 | 0.29
38] Feb-05 1092 1436/1628.87 | 18.38 |-143.77 1592.62 |-156.82 | 0.1
30] Mar-05 1640 1757/1741.02 | 4651 | 7422 1468.93 | 288.07 | 0.6
40] Apr05 0.00 1562/1787.53 | 4651 |-22553 1562.00| 0.00 | 0.0
41| May-05 1680 1505/1750.76 | 21.83 16761 151.77 25277 047
42] Jun-05 945 1667/1722.28 | 6.43 | 593 182461 |-15761 | 0.9
43] 1105 3631 1322[1572.47 | -40.44 |-100.16 1802.01|-480.0L | 036
44] Aug 05 2981 1376/1398.50 | -80.50 | 105.96 1786.23 | -41023] 030
45 Sep 05 36.46 1063/1191.63 |-118.35 | -7.47 145059 |-38759 | 036
46] Oct-05 2066 960 |1008.93 |-137.72 | 13.18 1158.33|-19833 | 021
47| Nov-05 5496 1668/1169.62 | -48.19 | 211.32 75126 91674 | 055
48| Dec-05 38.46 2330[1413.08 | 39.30 | 636.35 143400 896.00 | 038
49 Jan-06 56.23 795 |1306.88 | -4.35 |-37L91 142,01 |-447.01| 056
50| Feb-06 5512 747 |1168.50 | 4456 |-292.56 1158.76 |-411.76 | 055
51 Mar-06 1856 1289]1201.83 | -21.19 | 1224 1049.72 23928 | 0.9
52| Apr-06 173 1082]1221.94 | 880 |-179.68 95511 12689 | 0.2
53] May-06 1901 1291]1293.05 | 15.17 | 7891 104553 | 24547 | 0.9
54] Jun-06 2534 1039]122251 | -1054 |-10L07 1302.28 |-263.28 | 0.5
55| Jul06 781 1206]1242.63 | -1.34 | -66.13 111181] 9419 | 008
56 Aug-06 2603 1069/1150.72 | 2851 | 541 1347.25 | -278.25 | 0.6
57| Sep-06 1405 1297]118153 | -10.72 | 5839 111474] 18226 | 0.4
58] Oct-06 452 1240[1189.05 | 525 | 3341 1183.99 | 5601 | 0.5
59 Nov-06 529 1325(1160.98 | -12.09 | 185.98 13%5.13 | 7013 | 0.5
60 Dec-06 115 1806115564 | -10.07 | 643.86 1785.23] 2077 | 001
61| Jan-07 1248 884 118149 | 071 |-332.04 71367 11033 | 0.2
62| Feb-07 12466 | NG| 396 102151 | 47.50 |-470.94 889.63 |-49363| 125
63| Mar-07 1774 1199]1043.27 | -26.72 | 89.2 986.26 21274 | 048
64] Apr-07 4268 1460/1219.38 | 34.13 | 45.50 836.87 62313 | 043




Appendix Table E28 Forecasted demand of Med M/T calculated by additive
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seasonal model with « =0.30, £ =0.30, y=0.62 and

c=0.6
Alpha  0.30
Beta 0.30 MAPE 032
Diff (%) Gamma_0.62
Month | (YeYe)Yea| (YeR)IY: '”te\rlzﬂzt'o” Yol Re| G | s [NewS| R | E|AbSESY)

1] Jan02 | 000 244 10850
2| Feb02| 1721 286 66,50
3| Mar02| 315 277 7550
4 Apr02| 3285 368 1550
5 |May-02| 10.05 405 52,50
6 02| 7.90 437 84.50
7 w2 | 1213 490 13750
8 |Aug2| 653 522 169.50
9| Sep-02| -14.94 444 9150
10 Oct02 | -7.66 410 57,50
11| Nov-02| 8390 66 286,50 | 105.67
12| Dec-02| 32576 281[35250 | 3.36 | -71.50 | 105.67
13[ Jan-03 6223 | OK  |655/478.15| 40.05 | 68.21 |105.67 | 247.36 |407.64 | (0.62
14] Feb-03 52.95 960/670.69 | 85.80 | 153.85 45171 50829 | 053
15| Mar-03 29.36 964(841.39 [111.27 | 47.19 680.99 | 263.0L | 0.29
16] Apr-03 2117 799]901.91 | 96.04 | 57.83 968.16 |-169.16 | 0.21
17| May-03 6136 | NG |65L[878.12| 60.09 |-120.67 1050.46 |-399.46 | 0.61
18] Jun-03 4185 721(847.70 | 32.94 | 46.29 102271 |-30L7L | 042
19] Ju-03 37.08 743[798.10| 8.18 | 18.23 1018.14 | -27514 | 0.37
20| Aug-03 2856 759(741.24 | -11.33 | 7553 975.77 |-216.77| 0.9
21| Sep-03 6.26 773(715.38 |-15.69 | 70.52 82141 | 4841 | 0.06
22| Oct-03 20.9 958(750.94 | 2.38 | 144.55 757.19 |2008L | 021
23 Nov-03 3279 708]831.97 | 23.28 |-185.85 867.99 |-150.99 | 0.23
24| Dec-03 12.29 698/829.53 | 15.56 |-108.67 060.93 |-262.93| 0.38
25| Jan-04 7908 | NG |510[724.10]20.74 |-106.62 950.76 |-440.76 | 0.86
26| Feb-04 51,99 564/615.40 |-47.12 | 26.74 857.21 |-293.21| 052
27| Mar-04 2334 499]533.34 | 57.61 | -3.30 615.46 |-116.46 | 0.23
28] Apr-04 8.15 455(486.86 | -54.27 | 4175 417.90 | 37.10 | 0.08
29| May-04 4081 527(497.12 |-34.91 | 27.43 31193 21507 | 041
30/ Jun-04 2167 531(496.73 |-24.55 | 3.60 41591 [115.09 | 022
31| Jul04 851 536/485.86 | 20.45 | 37.99 49041 | 4559 | 0.09
32| Aug-04 1481 635(493.63 | -11.98 | 116.30 54094 | 9406 | 0.15




Appendix Table E28 (Continued)

185

Alpha  0.30
Beta 030 MAPE 032
Diff (%) Gamma 0.62
Month |(YeYer)/Yea| (YeR)IY: '”te\r/zflﬁ“on Yol Re | 6 | S [NewS| R | E|AbsESY)

33[ Sep-04 10446 | NG |246]389.80|-39.54 | -62.21 552.16 |-306.16 | 124
34] Oct-04 313 514[356.02|-37.81 | 15287 49481 | 1919 | 004
35| Nov-04 7662 | OK  |566/44830| 122 | 214 | 9973 | 132.36 |433.64 | 0.77
36| Dec-04 51.24 699]556.96 | 3345 | 46.59 340.84 |358.16 | 051
37| Jan-05 24,69 388[561.68 | 24.83 |-148.15 48379 | 9579 | 0.25
38| Feb 05 33.90 458[530.93 | 10.86 | 4056 613.25 |-155.5 | 0.34
39| Mar-05 1472 642(579.14| 1936 | 37.67 547.49 | 9451 | 0.5
40] Apr-05 6.86 521[587.78 | 16.15 | 57.25 556.76 | -35.76 | 0.07
41 May-05 6.26 615/615.48 | 19.61 | -10.74 57649 | 3851 | 0.0
42| un-05 1487 556(610.28 | 12.17 | -32.25 638.60 | -82.69 | 0.15
43| 205 45.79 453[560.22 | -6.50 | 5194 660.44 |-207.44| 046
44] Aug-05 6106 | OK  |416[47751]-2936 | 618 |-63.13 | 670.02 |-254.02] 0.1
45| Sep-05 7.80 358[430.77 | -31.88 | -74.32 385.94 | -27.94 | 0.08
46] Oct-05 4641 383[354.56 | 47.88 | 75.81 560.76 |-L77.76 | 0.46
47 Nov-05 50.75 627(402.14 | -19.24 | 140.07 406.42 | 22058 | 0.3
48] Dec-05 46.91 809[496.75 | 14.92 | 21111 42949 37951 | 047
49| Jan-06 14,68 317[497.71 [ 10.73 168,31 36352 | 4652 | 0.15
50[ Feb-06 14.12 410491.08] 552 | -65.65 46788 | 5788 | 0.4
51| Mar-06 17.93 651(53L62 | 16.03 | 88.27 534.27 | 11673 | 0.18
52| Apr-06 2607 389[517.23| 6.90 |-101.20 49039 |-10139] 0.6
53] May-06 2431 413[494.01 | -2.13 | 54.26 51339 10039 | 0.24
54| Jun-06 2947 355(460.49 | 1155 | -77.60 450.63 |-104.63 | 0.29
55| Jul-06 0.00 397(448.94|-11.55 | 51.94 397.00 | 0.00 | 0.00
56| Aug-06 2673 350(409.31|-19.97 | -34.38 37426 | 2426 | 0.07
57| Sep-06 1.9 311[388.14|20.33 | -76.06 31502 | 402 | 001
58| Oct-06 438 425[362.22|22.01 | 67.74 44361 | -1861 | 004
59| Nov-06 3194 364[305.33|32.47 | 89.66 48028 |-116.28| 0.3
60| Dec-06 5.90 457(264.76 | -34.90 | 199.42 483.96 | -26.96 | 0.0
61| Jan-07 7041 | OK  |208[273.80 2172 |-104.83]144.90 | 6155 |146.45 | 0.70
62| Feb-07 6070 | NG |116]230.95|-28.06 | -96.18 18643 | 7043 | 061
63| Mar-07 163 296(204.34|-27.62 | 9037 29117 | 483 | 002
64| Apr-07 7970 | OK  |372[26566 | 0.4 | 27.32 | 7648 | 7551 |296.49 | 080




Appendix Table E29 Forecasted demand of Low A/T calculated by additive

seasonal model with « =0.30, £ =0.30, y=0.77 and

186

c=0.6
Alpha  0.30
Beta 0.0 MAPE 023
Diff (%) Gamma 0.77

Month  |(YeYeo)/Yer| (YeFOIY, '”t‘*;‘;‘l’l:ae“"” Yol ROJ G| s [NewS| RO OB |AsEm
1]Dec02| 000 155 93.00
2| Jan03| 5097 234 1400
3 Feb 03| 4487 339 91.00
4 Mar03] 383 352 104.00
5 [ Apr03| 3381 233 15,00
6 |May-03] -1459 199 49.00
7 un03| 101 197 51.00
8| 03| 863 214 34.00
9| Aug03| 1355 243 5.00
10 Sep-03| 9.0 21 27.00
11| oct03| 2036 266 18.00
12| Nov-03| 2143 323 ] 24800 | 15.27 | 75.00
13| Dec-03 56.67 393]33009 | 35.32 | 27.26 17027 | 22273 | 057
14] Jan-04 311 457|397.09 | 4482 | 4301 35141 | 10559 | 0.3
15| Feb 04 5.1 502 | 432.64 | 42.04 | 7431 532.01 | 3091 | 0.06
16] Mar-04 5,60 548 | 46547 | 39.28 | 87.44 578,68 | 30.68 | 0.06
17| Apr-04 8.97 538 | 519.23 | 43.62 | 11.05 489.75 | 4825 | 0.9
18] May-04 1032 573 | 58059 | 48.95 | -17.06 51385 | 59.15 | 0.0
19] Jun-04 8.31 63L | 645.28 | 53.67 | -22.67 57854 | 5246 | 008
20| Jul04 1907 558 | 666.86 | 44.04 | -9L74 664.94 | -106.94 | 019
21| Aug-04 171 604 707.33 | 42.07 | -11.43 705.90 | 1190 | 002
22| Sep-04 2471 580 | 707.31 | 30.07 | 10437 72330 | -143.30 | 0.25
23] 0ct-04 4361 526 | 66857 | 943 |-105.85 755.38 | -229.38 | 044
24] Nov-04 157 765 | 68160 | 1051 | 8148 75300 | 1200 | 002
25| Dec-04 9.29 793 | 71420 | 17.14 | 67.01 71936 | 7364 | 009
26| Jan-05 49.49 518 | 65443 | -5.93 | -95.40 77435 | -256.35 | 049
27| Feb-05 2527 577 | 604.75 |-10.06 | 441 72081 | 14581 | 0.5
28] Mar-05 6.38 719 599.46 |-14.93 | 112.20 673.13 | 4587 | 0.06
29] Apr05 654 55 | 57355 |-18.2 | -8.70 50558 | 3658 | 0.07
30| May-05 1401 626 | 58165 |-10.33 | 3031 53827 | 8773 | 0.4
31| un-05 1675 659 | 604.43 | -0.39 | 36.91 548,65 | 11035 | 0.7
32| k05 301 493]59825 | 2.13 |-102.16 51220 | 1929 | 0.04




Appendix Table E29 (Continued)

187

Alpha  0.30
Beta 030 MAPE 0.3
Diff (%) Gamma 0.77

Month  |(YeYer)Yed| (YeR)IY, '”tecz‘l’:;“"” Yol Ro| G| S [NewS| Ro| B |AsEM
33] Aug-05 497 557] 567,81 | -4.62 | -26.38 584,69 | -27.69 | 0.5
34 Sep-05 471 457| 576,64 | 659 |-11615 47881 | 2181 | 0.5
35 Oct-05 25,46 370| 541,79 | 15,06 |-156.71 46421 | 9421 | 025
36| Nov-05 1011 692 | 55187 | 752 | 12672 60821 | 8379 | 0.02
37 Dec05 4254 1064] 68014 | 33.21 | 31141 61136 | 45264 | 043
38| Jan-06 33,87 445] 66146 | 17.65 |-188.78 617.95 | 17295 | 039
39] Feb-06 6742 | NG |403]59760 | 680 |-15111 67470 | 27070 | 067
40] Mar-08 0.00 703] 590,80 | -6.80 | 112.20 70300 | 000 | 000
41] Apr-06 2040 470] 552,40 |-16.28 | 65.55 57530 | 10530 | 022
42| May-06 097 561] 53449 |-16.77 | 27.97 56643 | 543 | 001
43] Jun-06 14,83 483] 49624 |- 8322 | 177 554,63 | 7063 | 0.5
44] 06 2493 494] 500.96 |-12.13 | -35.67 37086 | 12314 | 025
45 Aug-06 239 483] 50129 |-11.09 | -20.14 145 | 1155 | 002
4] Sep-06 2916 528]536.38 | 276 | -33.03 374,05 | 15395 | 029
47] 0ct-06 3496 588] 600.82 | 21.26 | -45.72 38243 | 20557 | 035
48] Nov-06 23 612| 58104 | 895 | 5286 748.80 | 13680 | 022
49] Dec-06 213 743 ] 542.47 | 530 | 22589 90140 | -158.40 | 021
50/ Jan-07 35,96 544] 595,85 | 12.30 | -83.6 348,39 | 19561 | 036
51| Feb-07 0785 | NG |231|54034 | -804 |-27315 457.04 | 226,04 | 098
52 Mar-07 6499 | NG |1841] 89125 | 99.64 | 758.22 644.50 | 119650 | 065
53] Apr-07 3823 14981162.69 151,18 | 24364 925,34 | 572.66 | 038




Appendix Table E30 Forecasted demand of Low M/T calculated by additive

188

seasonal model with « =0.54, £ =0.30, y=0.30 and

c=0.6
Alpha  0.54
Beta  0.30 MAPE 032
Diff (%) Gamma 0.30
Month  |(YeYed)/Yer| (YeF)IY 'me\r/ifdzt'o” Yol R | G | S [NewS| F | E|AbsESY)

1] Jan02| 0.0 10 23,50
2 | Feb-02| 5000 15 18.50
3| Mar02| 4667 2 1150
4| Apr02| 599 3% 1.50
5 | May-02| 1429 40 6.50
6| Jun02| -5.00 38 450
7 02 | -36.84 2 9.50
8 | Aug02| 5833 38 4,50
9| Sep02 | -47.37 20 13,50
10[ Oct-02 | 45.00 29 450
11| Nov-02| 37.93 40 6.50
12| Dec-02 | 12750 913350 | 7.36 |57.50 | -2.550
13| Jan-03 9002 | NG |174]126.02|32.91 | -2.06 17.36 |156.64 | 090
14] Feb-03 6390 | NG |389]294.07 7345 | 1553 14043 24857 | 064
15| Mar-03 0,01 35636751 | 73.45 |-11.50 356.02| -0.02 | 0.00
16] Apr-03 6760 | NG |264|343.94 4434 |-22.93 442.46 17846 | 0.68
17| May-03 0033 | NG |198[281.30 |12.25 |-20.44 39478 -196.78 | 0.9
18] Jun-03 45.39 205[242.96 | -2.93 | -8.24 298.04| 93.04 | 045
19| Jul-03 434 201[245.72 | -1.22 | -8.07 23053 | 1047 | 0.04
20] Aug-03 6.87 233[235.80 | -383 | 2.31 249.00 | -16.00 | 0.07
21| Sep-03 418 208237.15 | -2.28 |-12.20 21847] 953 | 0.04
22| 0ct-03 10.01 256248.8L | 1.90 | -0.99 23038 25.62 | 0.10
23| Nov-03 23.45 336(293.55 | 14.75 | 17.29 25701 7879 | 023
24| Dec-03 9.46 404]329.07 | 20.98 | 62.73 30580 | 9820 | 0.24
25| Jan-04 2.25 356354.40 | 22.29 | 0.96 348.00] 8.00 | 0.02
26| Feb-04 2.95 381[370.59 | 20.46 | 13.99 39222 | -11.22 | 0.03
27 Mar-04 6.74 407 [405.98 | 24.94 | -7.75 37955 | 27.45 | 0.07
28| Apr-04 19.64 341[394.50 | 14.01 |-32.10 407.98 | 6698 | 0.20
29| May-04 9.54 429]430.76 | 20.69 |-14.84 388.07 | 4093 | 0.10
30/ Jun-04 16,33 381[417.63 | 10.54 |-16.75 4321|6221 | 0.16
31| Jul04 18.34 355[392.77 | -0.08 |-16.98 42010 | -65.10 | 0.18
32| Aug-04 19.39 490 (444,34 | 15.42 | 1531 39501 | 94.99 | 0.19




Appendix Table E30 (Continued)

189

Alpha  0.54
Beta_ 0.30 MAPE 032
Diff (%) Gamma 0.30
Month — |(YeYer)/ Yo (YeF)IY, '”te\rlgflﬁ"o” Yol Ro| G | S [NewS| R | E|AbsESY)

33] Sep-04 16641 | NG |168[307.77 |-30.18 |50.47 44756 21956 | 1.6
34] Oct-04 25.85 373[330.00-14.46 | 12.21 276,60 9640 | 0.26
35| Nov-04 2963 473[301.75 | 8.41 |36.48 332,83 14047 | 030
36| Dec-04 30.08 662/508.41 [ 40.88 | 89.99 462.88199.12 | 030
37| Jan-05 49.82 366[450.16 | 11.14 |-25.92 548.33 |-182.33 | 0.50
38| Feb-05 10.28 131[437.22] 392 | 7.83 475.30| 4430 | 0.10
39| Mar-05 28.36 605]534.44 3191 | 15.75 43339 | 17161 | 0.8
40] Apr-05 6.2 570]585.78 | 37.74 |-27.01 534.24] 35.06 | 0.06
41 May-05 967 555(504.33 | 28.98 |-22.19 608.69 | 53,69 | 0.0
42] Jun-05 160 507]618.12 | 27.42 |-18.08 60656 -9.56 | 0.2
43] Ju-05 3L77 477|563.14] 2.70 |-37.73 62856 |-151.56 | 032
44] Aug05 36.74 425(480.95 [-22.77 | -6.06 581.16 |-156.16 | 037
45| Sep-05 9.1 374[439.85 |-28.27 | 55.08 407.71] 3371 | 0.9
46] Oct-05 3285 319[354.61[-45.36 | -2.14 4237910479 | 033
47| Nov-05 3085 500[393.13]-20.20 | 57.59 34573 | 15427 | 031
48] Dec-05 36.32 727[516.50 | 22.88 [126.14 462.92 | 264.08 | 036
49 Jan-06 9673 | NG |261[402.13 1830 -6048 513.46 |-252.46 | 097
50/ Feb-06 4194 276[320.89|-37.18 | -7.92 30L75 | -115.75 | 042
51| Mar-08 35.88 467(374.80| -9.85 | 38.68 299.46 | 16754 | 036
52| Apr-06 3193 256[320,51|-23.19 |-38.40 337.74] 8L74 | 032
53| May-06 8.59 301[311.38 |-18.97 |-18.64 275.14] 2586 | 0.9
54] Jun-06 2358 222[263.95 |-27.51 | -25.23 27435 | 52.35 | 0.4
55| Jul-06 13.38 351[319.24| 267 |-16.88 19872 | 15228 | 043
56| Aug-06 1500 270[294.55 | -9.28 |-1161 31050 4050 | 0.5
57| Sep-06 2144 293[319.42 | 0.97 |-46.48 23019 6281 | 021
58] Oct-06 12.33 363[344.72| 8.27 | 3.99 31825 | 4475 | 0.2
59| Nov-06 2112 339[314.07 | 341 | 47.80 41058 | 7158 | 021
60| Dec-06 450 418[300.44 | 6.47 12357 436.80 | -18.80 | 0.04
61| Jan-07 4413 162[255.10 |-18.13 |-70.27 23348 7148 | 044
62| Feb-07 11014 | NG |109[17.70 | -37.71 2435 229.05 12005 | 1.10
63| Mar-07 13.76 307[207.02|-15.80 | 57.07 17267 | 13433 | 044
64| Apr-07 4483 277(258.73 | 4.45 |-21.40 15282 [ 12418 | 045




Appendix Table E31 Forecasted demand of Top A/T calculated by additive
seasonal model with « =0.59, £ =0.30, y=0.30 and

190

c=0.7
Alpha 059
Beta 030 MAPE 031
Diff (%) Gamma  0.30

Month | (YY) Yoy | (YR, 'me\r/gﬂzt'on Y| R | 6 | S |News| R | E|ASEN)
1 [3an02| 000 188 10458
2 [Feb02| 426 19 96,58
3 [Mar02| 2092 27 55,58
41 Apr-02 | 6.75 253 -39.58
5 [May02| 7.1 21 2158
6 | Jun02| 2030 216 7658
79002 | 18.98 257 35,58
8 [ Aug02| 350 266 2658
9 [Sep02| 3571 171 12158
10 0ct02 | 3392 13 17958
11 Nov-02| 79565 23 26958 |-150.58
12| Dec-02| 5630.13 1320] 29258 | 102.91 | 1027.42 | -15058
13] Jan 03 8394 | NG |1811]129899 | 373.96 | 8040 29091 |1520.00 | (0.84
14] Feb-03 1498 1371] 1550.88 | 337.34 | -12157 157636 | 20536 | 0.5
15] Mar03 2442 1473] 1674.46 | 273.21 | 9935 183264 | 35964 | 0.4
16] Apr-03 5413 1238]1549.30 | 153.73 | -121.13 1908.09 | -670.09 | 054
17| May-03 46.48 1143/ 1386.00 | 5859 | -86.51 168154 | 53354 | 046
18] Jun03 883 1257/ 137861 | 38.80 | -90.09 136801 | 11101 | 009
19] JuH03 470 1450| 1457.93 | 50.95 | 27.29 138183 | 6817 | 005
20| Aug03 1221 1321] 141301 | 2219 | 4621 148230 | 16130 | 0.2
21| Sep03 1030 1191]136232 | 033 | -13650 131362 | 12262 | 040
22[ 0ct03 470 1130[ 133111 | 913 | -186.04 118307 | 5307 | 005
23] Nov-03 1281 1207] 141387 | 1843 | 25077 117140 | 3560 | 003
24| Dec-03 7153 | OK | 1434] 82265 |-164.46 | 902.60 | 6472 | 128172 | 15228 | 0.1
25| Jan04 31.29 1075] 85814 |-104.48 | 12133 73858 | 33642 | 031
26| Feb-04 44,0 1130] 1049.61 | 15,69 | 60.98 63200 | 49791 | 044
27| Mar-04 1167 1058/ 1107.28 | 632 | -84.33 93457 | 12343 | 0.02
28] Apr-04 263 967 109846 | 177 | -124.3 99247 | 2547 | 0.3
29 May-04 24 1037/ 111407 | 593 | -8368 101372 | 2328 | 002
30/ Jun04 1.2 1160] 1197.32 | 29.02 | 1426 102990 | 130.10 | 041
31| JuH04 22.99 975 109321 | 1085 | 5456 119916 | 22416 | 023
32| Aug-04 1657 1242120471 | 25.86 | 2116 1036.15 | 20585 | 047




Appendix Table E31 (Continued)

191

Apha 059
Beta 030 MAPE 031
Diff (%) Gamma  0.30
Month | (Y Y )Yoy | (YeR)IY, Inte\r/r;tl)itlon Y| R | & | s |News| R | E|AsEN)

33] Sep-04 258 1123]1247.77 | 3102 | 13298 109407 | 2893 | 0.3
34] Oct04 1826 924 | 117849 | 093 | -206.58 1092.75 | 16875 | 0.8
35| Nov-04 7.9 1009] 1227.18 | 15.26 | 24099 928,65 | 8035 | 008
36| Dec.04 7209 | OK  |1245] 707.48 | 14523 | 793.07 | 58.65 [1177.71 | 6729 | 0.05
37| Jan05 276 703 | 57379 | 14177 | 123.70 68350 | 1041 | 003
38| Feb-05 53.01 793 | 682.82 | 6653 | -9.64 37L04 | 42196 | 053
39| Mar-05 45.16 970 | 876.65 | 1158 | 3102 53197 | 438.03 | 045
40| Apr05 0.00 764 | 88823 | 1158 | -124.23 76400 | 000 | 000
41| May-05 207 798 | 889.03 | 835 | -85.88 816.13 | 1813 | 002
42| Jun05 429 860 | 91930 | 14.92 | 69.77 823.11 | 3689 | 004
43] 205 5.0 651 | 798.32 | 25.85 | 82.39 879.66 | 22866 | 035
44] Aug-05 464 718 | 75267 | 3L79 | 2522 75130 | 3330 | 005
45| Sep 05 517 550 | 70371 | -36.94 | -136.50 587.90 | 2890 | 005
46] Oct05 2187 589 | 74333 | -13.97 | 19090 460.19 | 12881 | 0.2
47 Nov-05 53.04 1040] 1057.23 | 8439 | 17386 488.3 | 55064 | 053
48| Dec-05 2770 155] 892.17 | 955 | 742.00 1082.97 | 432.08 | 029
49] Jan06 34583 | NG | 230 | 428.95 |-132.28 | 2690 102542 | 79542 | 346
50| Feb-06 48.19 554 | 45535 | 8467 | 22.85 287.04 | 26695 | 048
51| Mar-06 1224 588 | 51828 | -40.39 | -080 33965 | 24835 | 042
52| Apr-06 46.98 667 | 66413 | 1548 | -86.10 35367 | 31333 | 047
53| ay-06 723 640 | 70711 | 2373 | 80.25 50372 | 4628 | 007
54] Jun-06 1721 564 | 67315 | 642 | 8L58 66107 | 97.07 | 0.7
55| Ju-06 897 548 | 65034 | 235 | 88.37 507.18 | 4918 | 009
56| Aug-06 1303 551 | 60533 | -15.15 | -33.95 62278 | 7178 | 0.3
57| Sep-06 311 440 | 58205 | 1750 | -138.17 453.68 | -1368 | 0.3
58] Oct-06 19.66 465 | 61881 | -128 | -179.77 37357 | 9143 | 020
59 Nov-06 14.18 517 | 66112 | 1079 | -164.94 414367 | 7333 | 014
60| Dec-06 11341 | OK | 663 | 226.00 |-122.28 | 65050 | -59.32 | 141491 | 75191 | 113
61] Jan07 54.96 290 | 19845 | 93.86 | 46.30 13062 | 15938 | 0.5
62| Feb-07 8.00 118 | 98.98 | 9554 | 2L70 12744 | 944 | 008
63| Mar-07 9973 | NG | 96357425 | 75.0 | 11607 263 | 96037 | L00
64] Apr07 4784 1081] 95732 | 167.91 | -23.16 563.85 | 517.15 | 048




Appendix Table E32 Forecasted demand of Med A/T calculated by additive

seasonal model with ¢ =0.33, £ =0.30, y=0.54 and ¢ =0.7

192

Alpha  0.33
Beta_ 030 MAPE 024
Diff (%) Gamma  0.54

Month (YY) Y| (YeFQIYs 'me;zfdzt'o” Yol R | 6 | & [NewS| R | E|AbsEMY)
1[Jan02] 000 265 277,08
2 [Feb02| 47.07 390 152,08
3 Mar02| 1103 433 10,08
4 Apr02| 2956 561 18.92
5 |May-02 2460 699 156.92
6| Jn02] 200 713 17092
7] wk02| 533 751 208.92
8 | Aug02| 7.6 804 26192
9| Sep02| -1082 717 17492
10] Oct02 | -27.20 522 2008
11]Nov-02| 900 I 49508 |-27.67
12 Dec02| 118298 603 | 542.08 | 3073 | 60.92 |-27.67
13] Jan03 7671 | NG |1270] 889.95 | 12587 | 7498 29573 | 971427 | 077
14] Feb-03 2123 1187]1121.04 | 157.44 | -35.27 863.73 |323.27 | 0.7
15| Mar-03 005 1170/1278.67 | 157,50 [-10886 | |1169.39| 061 | 000
16] Apr-03 60,08 009 125641 [104.07 [-17842 | |1455.09 54609 060
17| May-03 8736 | NG |81 [113196] 3498 |-99.1 151950|-70850| 0.7
18] Jun-03 18,71 1127]1098.30 | 1439 | 94.72 1337.86|-21086 | 0.19
19 k03 1248 1175(1064.97 | 007 15594 132161 |-146.61| 0.2
20| Aug-03 1469 1157/1009.72 | -16.52 | 20050 132696 -16996 | 0.5
21 Sep-03 175 1148] 986,65 | -18.49 | 167.65 1168.11] 2011 | 042
22 0ct-03 285 1314]1087.27 | 17.25 |11215 948,08 |365.92 | 0.28
23] Nov-03 1980 1214]1301.31 | 76.28 |-27662| 107684 137.06 | 041
24 Dec-03 1752 1744]1477.03 | 106,11 |171.31 1349.92 | 39408 | 0.3
25 Jan-04 32.86 1248]1449.65 | 66.06 | -13.22 16581341043 | 0.33
26] Feb-04 1073 1337]1469.02 | 52.06 | -87.10 148045 ]-14345 | 0.1
27| Mar-04 15,76 1220]1458.51 | 3329 |-17832|  |141220-19221] 046
28] Apr-04 1102 1183]1449.36 | 2055 |-22553|  |131338]-13038] 0.1
29| May-04 441 1434149048 | 26.73 | 7627 137081 ] 63.19 | 0.04
30 Jun-04 811 14911477.84] 1492 | 5L02 1611.93]-12093 | 0.08
31 k04 1611 1420]1418.32 | 742 | 13.29 16487022870 0.16
32| Aug04 8.44 1760]1459.27 | 710 |254.20 161140| 14360 | 0.08




Appendix Table E32 (Continued)

193

Alpha  0.33
Beta 030 MAPE 024
Diff (%) Gamma 0.54

Month —|(YeYe) Yo (YeR)IY, 'me;gﬂzt'o” Yol Re| G | S [News| R E|AbsEM)
33] Sep-04 631 1537]1434.79 | -2.38 | 13259 163402 9702 | 0.6
34| 0ct-04 514 1469140782 9.76 | 84,84 154455 | 7555 | 0.05
35| Nov-04 2188 1555153010 | 32.58 |-110.05| 112144 43356 | 0.8
36 Dec-04 1832 2134]1699.02 | 7076 31257 17430839092 | 0.8
37| Jan 05 2882 1317]1646.23| 3369 [ 21038 |1696.55]-379.55 | 0.29
38] Feb-05 1092 1436162887 ] 18.38 | -143.77|  |1592.82 [-156.82 | 0.1
30| Mar-05 1640 1757174102 ] 4651 | -74.22 1468.93288.07 | 0.16
40| Apr-05 0.00 1562]1787.53| 4651 |-22553|  |156200] 000 | 000
41 May-05 1680 1505175176 ] 2183 |-16761]  |1757.77 25277 | 0.7
2] Jun05 945 1667]1722.28] 643 | 593 18246 15761 0.09
43| -5 3631 1322]1572.47 | 4044 [ 10006 | |180201]-480.0L] 0.36
44] Aug 05 2981 1376139850 | -80.50 | 105.96 1786.23 41023 | 030
5] Sep-05 3646 1063(1191.83]-11835 | 747 145059 |-38759 | 036
46] Oct-05 2066 960 |1008.93 |137.72 | 13.18 11583319833 | 021
47| Nov-05 54,96 1668]1169.62 | 48.19 | 211.32 75126 [91674 | 055
48 Dec-05 3846 2330[1413.08 | 39.30 |636.35 143400 896.00 | 038
49 Jan 06 5623 795130688 | 435 |37.01]  [1242.00|447.0L] 056
50] Feb-06 551 747 |116850 | 4456 |29256|  |1158.76|-41L.76 | 055
51| Mar-06 1856 12891201.83] 21,19 | 12.24 1049.72 23928 | 0.19
52| Apr-06 1173 10821221.94] 880 |-179.68 95511 |12689 | 0.2
53| May-06 1901 1291]1293.05 | 15.17 | -7891 104553 | 24547 | 0.19
54 Jun-06 2534 103912225 | 1054 |-10L07 | |1302.28 |-263.28 | 0.25
55 Jul-06 781 1206]1242.63] -1.34 | -66.13 111181 9419 | 0.8
56 Aug-06 2603 1069115072 | 28,51 | 541 1347.25 27825 | 0.26
57] Sep-06 1405 1297/1181.53] 1072 | 58.39 111474 18226 | 0.4
58] 0ct-06 452 1240[1189.05 | 5.25 | 3341 118399 5601 | 0.5
59 Nov-06 529 1325(1160.98 | -12.09 | 185.98 1395.13] 7013 | 0.5
60 Dec-06 115 1806]1155.64 | -10.07 | 64386 178523 2077 | 0.1
61 Jan-07 1248 884 1181.49| 0.7L |-332.04 71367 [11033 | 0.2
62| Fen-07 12466 | NG| 39102151 ] -47.50 | 470.94 889.63 |493.63| 125
63| Mar-07 1774 1199104327 ] 26.72 | 89.02 986.26 | 21274 | 0.8
64| Apr-07 4268 1460[1219.38 | 34.13 | 45.50 83667 |623.13 | 043
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Appendix Table E33 Forecasted demand of Med M/T calculated by additive
seasonal model with « =0.30, £ =0.30, y=0.62 and

c=0.7
Alpha  0.30
Beta  0.30 MAPE 032
Diff (%) Gamma_0.62
Month  |(YeYed)Yedl (YeF)IYe '”te\r/zfdzt'on Yol Re| G| S [NewS| R| E | AbsENY)

1[san02| 000 244 10850
2| Feb02| 1721 286 66,50
3| Mar2| 315 277 7550
4| Apr02| 3285 368 1550
5 [May-02]  10.05 405 5250
6| un02] 7.0 437 8450
7| k02 | 1243 490 13750
8 |Aug02| 653 522 169.50
9| Sep02| -14.94 444 9150
10 0ct02 | -7.66 410 57,50
11|Nov-02| -83.90 66 28650 | 62.86
12| Dec-02| 325.76 281[35250 | 3.36 | -7L50 | 62.86
13 Jan-03 62.23 655(478.15 | 40.05 | 68.21 24736 | 40764 | 062
14] Feb 03 52.95 960(670.69 | 85.80 | 153.85 45171 | 50829 | 053
15| Mar-03 29.36 964]841.39 [111.27 | 47.19 680.99 | 28301 | 0.29
16] Apr-03 2117 799]901.91 | 96.04 | 57.83 968.16 | -169.16 | 0.21
17| May-03 6136 651(878.12 | 60.09 |-120.67 1050.46 | -399.46 | 061
18] un-03 4185 721[847.70 | 32.94 | 46.29 102271 | 30071 | 0.42
19] Ju-03 37.03 743]798.10] 8.18 | 18.23 101814 | 275.14 | 037
20| Aug 03 2856 759(741.24 |-11.33 | 75,53 975.77 | -216.77 | 0.29
21 Sep-03 6.26 773[715.38|-15.69 | 7052 82041 | 4841 | 006
22| Oct-03 20.9 958(750.94 | 2.38 | 14455 757.19 | 20081 | 021
23 Nov-03 32.79 708[831.97 | 23.28 |-185.85 825,18 |-117.18 | 0.7
24| Dec-03 1229 698/829.53 | 15.56 |-108.67 918.11 |-220.01 | 032
25| Jan-04 7908 | NG |510[724.10 |-20.74 |-106.62 913.30 | 40330 | 0.79
26| Feb-04 51,99 564/615.40 |-47.12 | 26.74 §57.21 | 29321 | 052
27| Mar-04 2334 499]533.34 | 57.61 | -330 615.46 | 11646 | 0.3
28] Apr-04 8.15 455(486.86 | -54.27 | -4L.75 417.90 | 3710 | 0.8
29| May-04 4081 527(497.12 |-34.91 | 2743 31193 | 21507 | 041
30/ Jun-04 2167 531(496.73 |-24.55 | 360 41591 | 11500 | 022
31| Jul04 851 536/485.86 | 20.45 | 37.99 49041 | 4559 | 0.9
32| Aug 04 1481 635]493.63 |-11.98 | 116.30 54094 | 9406 | 0.5




Appendix Table E33 (Continued)
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Alpha  0.30
Beta 030 MAPE 032
Diff (%) Gamma 0.62
Month  |(YeYer)/ e (YeF)IY: '”te\r/‘;fdzt'on Yo R | G | S [NewS| R | E|AbsESY)

33 Sep-04 10446 | NG |246]389.80 |-30.54 | 62.21 552.16 | -306.16 | 1.24
34] Oct-04 313 514[356.02 | -37.81 | 152.87 49481 | 1919 | 0.04
35| Nov-04 7662 | OK  |566/44830| 122 | 214 9973 | 13236 | 43364 | 0.77
36 Dec-04 51.24 699]556.96 | 33.45 | 46.59 340.84 | 35816 | 051
37 Jan-05 24,69 388[561.68 | 24.83 |-148.15 48379 | 9579 | 0.5
38] Feb-05 33.90 458[530.93 | 10.86 | -40.56 61325 | 1555 | 0.4
30| Mar-05 1472 642(579.14] 1936 | 37.67 547.49 | 9451 | 0.5
40] Apr05 6.86 521[587.78 | 16.15 | 57.25 556.76 | -35.06 | 0.07
41 May-05 6.26 615/615.48 | 1961 | -10.74 576.49 | 3851 | 0.6
42| Jun-05 1487 556(610.28 | 12.17 | -32.25 638.60 | 8260 | 0.15
43| Juk05 45.79 453[560.22 | -6.50 | -51.94 660.44 | 20744 | 0.6
44] Aug-05 6106 416[47751|-29.36 | 6.18 670.02 | 25402 | 061
45 Sep-05 780 358(430.77 | -31.88 | -74.32 385.04 | 27.94 | 0.8
46] Oct-05 4641 383[354.56 | 47.88 | 75.81 560.76 | -177.76 | 0.46
47| Nov-05 50.75 627(402.14|-19.04 | 140.07 406.42 | 22058 | 035
48] Dec-05 46.91 809[496.75 | 14.92 | 21L.11 42949 | 371951 | 047
49 Jan-06 1468 317[497.71 | 10.73 |-168.31 36352 | 4652 | 0.5
50] Feb-06 1412 410[491.08 | 552 | -65.65 467.88 | 57.88 | 0.14
51| Mar-06 17.93 651[53L62 | 16.03 | 88.27 534.27 | 11673 | 0.8
52| Apr-06 2607 389[517.23] 690 |-101.20 49039 | 10139 | 0.6
53| May-06 2431 413[494.01 | -2.13 | 54.26 513.39 | 10039 | 0.24
54| Jun-06 2947 355(460.49 | -11.55 | -77.60 459.63 | 10463 | 0.9
55| Jul-06 0.00 397[448.94]-11.55 | -51.94 397.00 | 000 | 0.0
56| Aug-06 2673 350(409.31-19.97 | -34.38 44357 | 9357 | 027
57] Sep-06 129 311[388.14]20.33 | -76.06 31502 | 402 | 001
58] Oct-06 438 425[362.22 | 22.01 | 67.74 44361 | 1861 | 0.04
50| Nov-06 3L94 364]305.33 |-32.47 | 89.66 48028 | 11628 | 0.2
60| Dec-06 5.90 457(264.76 | -34.90 | 199.42 483.95 | 2696 | 0.6
61| Jan-07 7041 | OK _ |208[27380|-21.72 |-104.83 5162 | 6155 | 14645 | 0.70
62 Feb-07 6071 116(230.95 | 28.06 | -96.18 18643 | 7043 | 061
63| Mar-07 163 296(204.34 | 2762 | 90.37 29117 | 483 | 0.02
64] Apr-07 7970 | OK_ |372|26566| -0.04 | 27.32 | 76.48 | 7551 | 29649 | 0.80




Appendix Table E34 Forecasted demand of Low A/T calculated by additive

seasonal model with « =0.30, £ =0.30, y=0.77 and
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c=0.7
Alpha  0.30
Beta  0.30 MAPE  0.23
Diff (%) Gamma 0.77

Month — |(YeYel)Yer (YeFOIY, '“tegz‘l’lﬁ“o" Yol RO| G | S [NewS| Ro| B |asEM
1] Dec-02| 0.0 155 93.00
2| Jan-03| 5097 234 14,00
3| Feb03| 4487 339 91.00
4| Mar-03| 383 352 104.00
5| Apr03| -3381 233 15.00
6 | May-03| -1459 199 49.00
7 un03| 101 197 51,00
8| 03| 863 214 34,00
9 [ Aug03| 1355 243 5,00
10 Sep03 | -90.05 221 27.00
11] 0ct-03| 20.36 266 18.00
12| Nov-03| 2143 323 | 24800 | 1527 | 75.00
13| Dec-03 56.67 393/ 330.00 | 35.32 | 27.26 17027 | 22273 | 057
14] Jan-04 3.1 457|397.00 | 44.82 | 4301 35141 | 10559 | 023
15| Feb-04 6.16 502 | 432.64 | 4204 | 7431 53291 | -3091 | 006
16| Mar-04 5,60 548 | 465.47 | 39.28 | 87.44 578.68 | -30.68 | 0.06
17| Apr-04 8.97 538 | 519.23 | 4362 | 1105 489.75 | 4825 | 0.09
18| May-04 10.32 573 | 58059 | 4895 | -17.06 513.85 | 50.15 | 0.10
19| Jun-04 8.31 631 | 645.28 | 5367 | -22.67 578.54 | 5246 | 0.08
20| Jul-04 19.17 558 | 666.86 | 44.04 | -91.74 664.94 | -10694 | 0.19
21| Aug-04 171 69470733 | 4297 | -1143 705.90 | -11.90 | 0.2
22| Sep-04 2411 580 | 70731 | 30.07 |-104.37 723.30 | -14330 | 025
23] Oct-04 4361 526 | 66857 | 9.43 |-105.85 755.38 | -229.38 | 044
24| Nov-04 157 765 | 68160 | 1051 | 8148 753.00 | 1200 | 0.2
25| Dec-04 9.29 793 | 71420 | 17.14 | 6701 719.36 | 73.64 | 0.9
26| Jan-05 49.49 518 | 654.43 | 5.93 | -95.40 774.35 | -256.35 | 049
27| Feb-05 2521 577 | 604.75 |-19.06 | 441 72281 | -14581 | 025
28| Mar-05 6.38 71959946 |-14.93 | 112.20 673.13 | 45.87 | 0.06
29| Apr-05 6.54 559 | 573,55 |-18.22 | -8.10 505,58 | -36.58 | 0.07
30| May-05 1401 626 | 58165 |-10.33 | 3031 538.27 | 87.73 | 0.4
31] Jun-05 16.75 659 | 604.43 | 0.39 | 3691 548,65 | 11035 | 0.7
32| 05 391 493]598.25 | -2.13 |-102.16 51229 | -19.29 | 004




Appendix Table E34 (Continued)
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Alpha  0.30
Beta 030 MAPE 023
Diff (%) Gamma 0.77
Month —|(YeYe) Yool (VR "R v RO | 6 | s News| R | B |AsEM)
33] Aug-05 497 557 | 587.81 | -4.62 | -26.38 58460 | -27.69 | 0.05
34| Sep 05 477 45757664 | 659 |-116.15 47881 | 2181 | 0.05
35/ Oct-05 2546 370 | 541.79 |-15.06 |-156.71 46421 | 9421 | 05
36| Nov-05 12.1 692 | 55187 | -7.52 | 126.72 608.21 | 8379 | 0.2
37| Dec-05 4254 1064] 680.14 | 33.21 | 31141 61136 | 45264 | 043
38| Jan-06 3867 445 661.46 | 17.65 |-188.78 617.95 | -172.95 | 0.39
39| Feb-06 67.42 403 597.60 | -6.80 |-15.11 67470 | 27170 | 067
40| Mar-06 0.00 703 590.80 | -6.80 | 112.20 70300 | 0.00 | 000
41] Apr06 2240 470 552.40 | -16.28 | -65.55 575.30 | -105.30 | 02
42| May-06 0.97 561 | 534.49 |-16.77 | 21.37 56643 | 543 | 001
43| Jun-06 1483 48349624 |-23.20 | 177 55463 | 7163 | 0.5
44] 30106 24.93 494] 50096 | -12.13 | -35.67 370.86 | 123.14 | 0.25
45| Aug-06 239 48350129 |-11.09 | -20.14 47145 | 1155 | 002
46| Sep-06 29.16 528 | 536.38 | 2.76 | -33.03 37405 | 153.95 | 0.9
47| Oct-06 34,96 588 | 600.82 | 21.26 | 45.72 382.43 | 20557 | 035
48] Nov-06 23 61258104 | 8.95 | 5286 748.80 | -136.80 | 02
49| Dec-06 e 743 | 542.47 | 5.30 | 225.89 90140 | -158.40 | 021
50| Jan-07 35.96 544 595.85 | 12.30 | -83.16 348.39 | 195,61 | 036
51| Feb-07 9785 | NG | 23154034 | -8.04 |-27315 457.04 | -226.04 | 098
52| Mar-07 6499 | NG |1841]891.25 | 99.64 | 758.22 64450 | 1196.50 | 0.65
53] Apr07 38.23 1498]1162.69 | 151.18 | 243.64 92534 | 57266 | 0.38




Appendix Table E35 Forecasted demand of Low M/T calculated by additive
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seasonal model with « =0.54, £ =0.30, y=0.30 and

c=0.7
Alpha 0.54
Beta 0.30 MAPE 032
Diff (%) Gamma 0.30
Month  |(YeYe)Yed (YeF)IY, '”te\rlzﬂzt'o” ve| Lt | bt | st [NewSt| Ft | Et |AbsEdYVY

1 Jan-02 | 000 10 23.50
2 | Feb-02 | 50.00 15 18,50
3| Mar02| 4667 2 1150
4| Apr02 | 59.09 3% 150
5 | May-02| 14.29 40 6.50
6| n02 | 500 38 450
7 02 | -36.84 24 9.50
8 | Aug02| 58.33 38 450
9| Sep02 | 47.37 20 1350
10/ Oct-02 | 45.00 29 450
11 Nov-02| 37.93 40 6.50
12| Dec02| 12750 91| 3350 | 7.36 |57.50 | 11.01
13 Jan-03 9002 | OK  |174]126.02|32.91 | -2.06 | 11.01 | 17.36 | 156.64 | 0.90
14] Feb-03 63.90 389]294.07 [ 7345 | 1553 14043 | 24857 | 064
15| Mar-03 0,01 356367.51 | 7345 |-11.50 356.02 | -0.02 | 0.00
16] Apr-03 67.60 264]343.94 | 44.34 |-22.93 442.46 | -178.46 | 0.68
17| May-03 0038 | NG |198/281.30 |12.25 |-2044 394.78|-196.78 | 0.99
18] Jun-03 45.39 205]242.96 | -2.93 | -8.24 208.04 | 93.04 | 045
19] Jul-03 4.34 24124572 | -1.22 | 8.07 23053 ] 1047 | 0.04
20| Aug-03 6.87 233235.80 | -3.83 | 2.31 249.00 | 1600 | 0.07
21| Sep-03 418 208(237.15 | -2.28 |-12.20 21847] 953 | 0.04
22| Oct-03 10.01 256/248.81 | 1.90 | -0.99 23038 2562 | 0.10
23] Nov-03 23.45 336]293.55 | 14.75 | 17.29 257.21] 7879 | 023
24] Dec-03 9.46 404]329.07 [ 20.98 | 62.73 31031 | 8469 | 0.1
25| Jan-04 2.05 35635440 | 22.29 | 0.96 361.07| 507 | 0.01
26| Feb-04 2.95 381(370.59 [ 2046 | 13.99 302221122 | 0.03
27| Mar-04 6.74 407 [405.98 [ 24.94 | 7.75 37955 | 2745 | 007
28] Apr-04 19.64 341[304.50 [ 14.01 |-32.10 407.98 | 6698 | 0.20
29| May-04 9.54 429]430.76 | 20.69 |-14.84 388.07| 4093 | 0.10
30] Jun-04 16.33 381[417.63 [ 1054 |-16.75 44321 | 6221 | 0.6
31| Jul-04 18.34 355392.77 | -0.08 |-16.98 42010 6510 | 0.18
32| Aug-04 19.39 49044434 | 15.42 | 1531 39501 | 9499 | 0.19




Appendix Table E35 (Continued)
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Alpha  0.54
Beta  0.30 MAPE 032
Diff (%) Gamma 0.30
Month — [(YeYea)/Yed (YeR)IY: '”te\rlg‘l)lﬁ"o” ve| Lt | bt | St |NewSt| Ft | Et |Abs(ESY)

33] Sep-04 16641 | NG | 168]307.77 |-30.18 | 5047 44756 |-27956 | 166
34] Oct-04 2585 373/330.00 |-14.46 | 12.21 27660 | 96.40 | 026
35 Nov-04 2963 473]39175 | 841 | 36.48 33283 | 14017 | 030
36] Dec-04 30,08 662]508.41 |40.88 | 89.99 4628819912 | 030
37/ Jan-05 498 366]450.16 | 11.14 |-25.92 548.33 |-182.33 | 050
38| Feb-05 11028 123143722392 | 7.93 475.30 | 4430 | 040
39| Mar-05 28.36 605]534.44 [31.91 | 15.75 43339 | 17161 | 028
40] Apr-05 6.2 570585.78 | 37.74 | 27.21 534.24| 3576 | 0.06
41 May-05 967 55550433 | 26.98 |-22.19 608.69 | 5360 | 0.10
12| Jun-05 160 507 618.12 | 27.42 |-18.06 60656 | 956 | 0.0
13 Jul05 3177 477]563.14 | 270 |37.73 62856 |-15056 | 0.32
44] Aug-05 36,74 425]480.95 |22.77 | -6.06 58116 |-156.16 | 0.37
45| Sep-05 9,01 374439.85 | 28.27 | 55.08 407.71] 3371 | 009
46| Oct-05 3285 319]354.61 | -45.36 | -2.14 42379 10479 | 033
47] Nov-05 3085 500/393.13 | 20.20| 57,59 34573 | 15427 | 031
48] Dec 05 3.3 727|516550 | 22.88 |126.14 462.92 26408 | 036
49| Jan-06 9673 | NG |261]402.13]-1830]-60.48 513.46 |-252.46 | 0.97
50/ Feb-06 4194 276/320.80 |-37.18 | -7.92 39175 |-115.75 | 042
51| Mar-06 35.88 467/374.80 | -9.85 | 38.68 299.46 | 16754 | 0.36
52 Apr-06 3193 256]32051 |23.19|38.40 337.74| 8L74 | 032
53| May-06 8.59 30131138 |-18.97 | 1864 275.14| 2586 | 0.0
54 Jun-06 2358 222[263.95 27512523 27435 | 5235 | 024
55| Jul-06 13.38 351(319.24 | 267 |-16.88 19872 | 15228 | 043
56| Aug-06 15,00 270[29455 | 0.28 |-11.61 31050 | 4050 | 0.5
57| Sep-06 2144 203[319.42 | 0.97 |-46.48 23019 6281 | 021
58] Oct-06 1233 363/344.72 | 827 | 3.99 31825 | 4475 | 0.02
59| Nov-06 2112 339314.07 | -3.41 | 47.80 41058 | 7158 | 021
60| Dec-06 450 418300.44 | -6.47 12357 436.80 | 1880 | 0.04
61] Jan-07 4413 162[255.10 18137027 23348 | 7148 | 044
62| Feb-07 11004 | NG |109]171.70 3771 |-24.35 229.05 |-12005 | 1.10
63] Mar-07 13.76 307/207.02 [ 15.80| 57.07 17267 13433 | 0.44
64| Apr-07 44.83 27725873 | 4.45 |-21.40 15282 | 12418 | 045




Appendix Table E36 Forecasted demand of Top A/T calculated by additive

seasonal model with « =0.59, £ =0.30, y=0.30 and
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c=0.8
Alpha  0.59
Beta 030 MAPE 032
Diff (%) Gamma_ 0.30

Month | (YeYu)¥er | (YR " Y| R |G| S | NewS| R| B |asE
02| 0.0 188 10458
2| Feb-02| 426 196 96,58
3| Mar02| 2092 237 55,58
4 Apr02| 675 253 3958
5 [May-02]  7.11 271 2158
6 un-02| -2030 216 7658
7| 02 | 1898 257 35,58
8| Aug02| 350 266 2658
9] Sep02| 3.1 17 12158
10] Oct-02| 3392 113 17958
11| Nov-02| 7965 23 26958
12| Dec-02| 5639.13 1320] 292.58 | 10291 |1027.42 |-195.58
13] Jan-03 8304 | NG |1811]1298.99 | 37396 | 8040 29091 [1520.09] 0.84
14] Feb-03 1498 13711550.88 | 337.34 | -121.57 1576.36 |-205.36 | 0.15
15| Mar-03 24482 1473167446 | 27321 | -99.35 1832.64 |-350.64 | 0.24
16] Apr-03 5413 1238154939 | 153.73 | -121.13 1908.09 |-670.09 | 054
17| May-03 46.48 1148138600 | 5859 | -86.51 168154 | -533.54 | 0.46
18] Jun-03 .83 1257(1378.61 | 38.80 | -90.09 1368.01 |-111.01 | 0.09
19] Ju-03 470 1450/1457.93 | 50.95 | -27.29 1331.83 | 6817 | 0.05
20| Aug-03 1021 1321141301 | 22.19 | 46.21 1482.30 |-161.30 | 0.12
21| Sep-03 1030 1191136232 | 033 |-13650 1313.62 |-122.62 | 0.10
22| 0ct-03 470 1130133111 | -9.13 |-186.04 118307 | 5307 | 0.05
23] Nov-03 1281 1207141387 | 1843 | -250.77 1052.39 | 15461 | 0.13
24] Dec-03 7153 1434] 822.65 |-164.46 | 902.60 123672 |197.28 | 0.14
25| Jan-04 31.29 1075 856.14 |-104.48 | 121.33 73858 |336.42 | 031
26| Feb-04 4406 1130104961 | -15.69 | -60.98 632.00 | 497.91 | 0.44
27| Mar-04 1L67 1058/1107.28 | 632 | -84.33 03457 | 12343 | 0.12
28] Apr-04 263 067 109846 | 177 |-124.23 992.47 | 2547 | 0.03
29| May-04 224 1037111407 | 593 | -83.68 101372 | 2328 | 0.02
30/ Jun-04 11.22 1160]1107.32 | 29.12 | -74.26 1029.90 | 13010 | 0.1
31 Jul-04 2299 975 | 1093.21 | -10.85 | 5456 1199.16 |-224.16 | 0.23
32| Aug-04 1657 1242|120471 | 25.86 | -21.16 1036.15 | 205.85 | 0.17




Appendix Table E36 (Continued)
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Alpha 059
Beta 030 MAPE 032
Diff (%) Gamma  0.30

Month | (YeYel)Yer| (YeR)IY, '”teiz‘l’lﬁ“"“ Yo| R | 6 | s |News| R O| B |asEm
33 Sep-04 258 1123(1247.77 | 3102 |-132.98 1094.07 | 2893 | 0.3
34] Oct-04 1826 924 117849 | 093 |-206.58 1092.75 |-168.75 | 0.18
35| Nov-04 7.96 1009]1227.18 | 1526 | -240.99 92865 | 8035 | 0.08
36 Dec-04 7229 1245] 707.48 |-145.23 | 79307 214503 |-90003 | 0.72
37) Jan-05 276 703 | 573.79 | 14177 | 12370 68359 | 1941 | 0.03
38| Feb-05 53.21 793 | 682.62 | 6653 | -9.64 37104 |421.96 | 053
30| Mar-05 45.16 970 | 876,65 | 1158 | -3L.02 53197 |438.03 | 0.45
40| Apr-05 0.00 764 | 888.23 | 1158 |-124.23 76400 | 0.00 | 0.00
41| May-05 227 798 | 889.03 | 835 | -85.88 81613 |-1813 | 0.02
42| Jun-05 4.29 860 | 919.30 | 14.92 | 69.77 82311 | 3689 | 0.04
43| 3u-05 3512 651 | 798.32 | -25.85 | -82.39 §79.66 |-228.66| 0.35
44| Aug-05 464 718 | 75267 | -3L79 | -25.22 751.30 | -3330 | 0.05
45 Sep-05 5.7 559 | 703.71 | -36.94 |-136.50 587.90 | -2890 | 0.05
46| Oct-05 2187 589 | 74333 | -13.97 |-190.90 46019 | 12881 | 0.22
47| Nov-05 53.04 1040]1057.23 | 8439 |-17386 48336 | 55164 | 053
48] Dec-05 2170 1515 892.17 | 955 | 74200 1934.69 |-419.69 | 0.28
49| Jan-06 34583 | NG | 230 | 428.95 |-132.28 | 26.90 1025.42 |-795.42 | 3.6
50| Feb-06 48.19 554 | 455.35 | -84.67 | 22.85 287.04 | 266.96 | 0.48
51| Mar-06 1224 588 | 518.28 | -40.39 | -080 339.65 | 248.35 | 0.42
52| Apr-06 46.98 667 | 664.13 | 15.48 | -86.10 35367 |31333 | 047
53] May-06 723 640 | 707.11 | 23.73 | -80.25 59372 | 4628 | 0.07
54| Jun-06 1721 564 | 673.15 | 642 | -8158 66107 | -97.07 | 0.17
55| Jul-06 897 548 | 650.34 | -2.35 | 8837 507.18 | -49.18 | 0.09
56 Aug-06 1303 551 | 605.33 | -15.15 | -33.95 622.78 | -7L.78 | 0.13
57| Sep-06 311 440 | 562.05 | 1759 |138.47 45368 | -1368 | 0.03
58] Oct-06 19.66 465 | 61881 | 128 |-179.77 37357 | 9143 | 0.0
59| Nov-06 1418 517 66112 | 1179 |-164.94 44367 | 7333 | 0.14
60| Dec-06 11341 | OK | 663 | 226.00 |-122.28 | 65050 | -59.32 | 141491 |-751.91 | L.13
61 Jan-07 54.96 290 | 198.45 | -93.86 | 46.30 13062 | 159.38 | 055
62| Feb-07 8.0 118 | 9898 | -9554 | 2L.70 12744 | 944 | 008
63 Mar-07 9973 | NG | 963 | 57425 | 75.70 | 116.07 263 | 960.37 | L.00
64| Apr-07 47.84 1081] 957.32 | 16791 | -23.16 56385 |517.15 | 0.8




Appendix Table E37 Forecasted demand of Med A/T calculated by additive
seasonal model with « =0.33, £ =0.30, y=0.54 and

202

c=0.8
Alpha  0.33
Beta 0.0 MAPE 024
Diff (%) Gamma  0.54

Month | (YeYe)Yea | (YeR)IY, '”te;‘;ﬂ:“o” Yol RO| G | & |NewS| R | E|AbsEN)
1 02| 000 265 277.08
2 | Feb02| 41.07 390 152,08
3| Mar02| 1103 433 109.08
4 Apro2| 2956 561 1892
5 |May-02] 2460 699 156.92
6 an02| 200 713 17092
7 W02 | 533 751 20892
8 | Aupl2| 7.6 804 26192
9| Sep02| 1082 717 17492
10] octo2 | 270 522 2008
11 Nov-02| 9100 i 495.08 | 27.45
12| Dec-02| 118298 603 | 542.08 | 3073 | 6092 | 27.45
13] Jan-03 76.71 1270] 889.95 | 125,87 | 7498 2573 | 97427 | 0.7
14] Feb-03 2723 1187| 112104 | 15744 | 3521 86373 |32327 | 0.7
15| Mar-03 0.05 1170] 1278.67 | 157,50 | -108.86 116939 | 061 | 000
16| Apr-03 6008 909 | 1258.41 | 104.17 |-178.42 1455.00 | -546.09 | 060
17 May-03 8736 | NG | 8Ll |113195 | 3498 | -99.11 151950 |-10850| 0.87
18] Jun-03 1871 1127]1098.30 | 1439 | 9472 133786 |-210.86 | 0.19
19| 003 1248 1175]1064.97 | 007 | 155.94 132161 |-14661| 0.12
20| Augr03 1469 1157]1009.72 | -16.52 | 20050 1326.96 |-169.96 | 0.15
21| Sep-03 175 1148 986.65 | -18.49 | 167.65 1168.11 | 2011 | 002
22| 0ct03 2785 1314]1087.27 | 17.25 | 112.15 943.08 | 36592 | 0.8
23| Nov-03 49.80 1214] 130131 | 76.28 | 27662 113107 | 8203 | 007
24| Dec-03 1752 1744 1477.08 | 106,11 | 17131 140504 | 33896 | 0.9
25| Jan-04 32,86 1248 1449.65 | 66.06 | -73.22 1658.13 |-410.13| 033
26 Feb-04 1073 1337| 1469.02 | 52.06 | -87.10 148045 |-14345| 0.1
27| Mar-04 1576 1220] 145851 | 3329 | 17832 141221 [19221] 06
28] Apr-04 1102 1183]1449.36 | 2055 |-225.53 131338 |-13038 | 0.11
29| May-04 441 1434] 149048 | 2673 | 7621 137081 | 63.19 | 0.04
30| Jun-04 811 1491 | 1477.84 | 1492 | 5102 161193 |-12093| 0.08
31| Jul-04 1611 1420141832 | 742 | 7329 164870 |-228.70| 0.06
32| Aug04 8.44 1760145927 | 7.10 | 25420 161140 | 14860 | 0.08




Appendix Table E37 (Continued)
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Alpha  0.33
Beta 00 MAPE 024
Diff (%) Gamma  0.54
Month | (YeYed/Yer | (YeF)IY, '”te;':ﬁj:t'on Yol R | G | S |NewS| Fo| E[AbsEM)

3] Sep-04 531 1537| 143479 | 238 | 13259 163402 | 9702 | 006
34 Oct-04 514 1469| 140782 | -9.76 | 84.84 154455 | 7555 | 005
35| Nov-04 2188 1555]1539.19 | 32.58 |-119.95 1121.44 [ 43356 | 08
3] Dec-04 1832 2134]1699.02 | 7076 | 31257 174308 [ 39092 | 0.8
37 Jan05 2882 1317 1646.23 | 3369 |-21038 1696.55 |-3795 | 0.9
3] Feb-05 1092 1436162887 | 1838 | 14377 150282 |-156.82 | 0.1
39| Mar05 16.40 1757| 174102 | 4651 | 1422 1468.93 | 28807 | 0.16
40 Aprt5 0.00 1562| 178753 | 4651 | 22553 156200 | 000 | 000
41| May-05 1680 1505] 175176 | 21.83 |-16761 175,77 2577|047
2] ns 945 1667]172228 | 643 | 59 182461 |-15761] 0.9
3] k5 3631 1322|1572.47 | 40.44 |-100.16 180201 |48001| 035
44 Aug05 2981 1376139850 | -80.50 | 105.96 178623 |41023] 030
45 Sep5 3646 1063119183 |-11835 | 747 145059 |-38759| 036
46 Oct-05 2066 960 |1008.93 |-137.72 | 13.18 115833 19833021
47| Nov05 54.96 1668 1169.62 | 48.19 | 211.32 75126 91674 | 055
18] Dec 05 346 2330[1413.08 | 3930 | 63635 1434.00 [ 896.00 | 038
49] Jan06 56.23 795 |1306.88 | -435 |-37L9L 124200 |-4470L] 056
50] Feb-06 55,02 747 | 116850 | 4456 |-29256 115876 41176 055
51| Mar-06 1856 1289120183 | 21.19 | 12.24 1040.72 [ 23028 | 049
52| Apr06 1173 1082]1221.94 | 880 |-179.8 955.11 | 12689 | 0.2
53] May-06 1901 1291 1293.05 | 15.07 | 7891 104553 | 245.47 | 049
54 Jun-06 2534 1039] 122251 | -1054 |-10L.07 130228 |-263.28] 025
5 Jul-06 781 1206] 124263 | 134 | -66.13 111181 | 9419 | 008
56 Aug 06 26,03 1069 1150.72 | 2851 | 541 1347.25 | 21825 06
57 Sep-06 1405 1297]118153 | -10.72 | 58,39 111474 18226 | 0.4
53] Oct-06 452 1240] 118905 | 5.25 | 3341 118399 | 5601 | 005
59 Nov-06 529 135]1160.98 | -12.09 | 185.98 139513 7013 | 0.05
60| Dec06 115 1806 1155.64 | -10.07 | 64386 1785.23 | 2077 | 001
61| Jan07 1248 834 | 118149 | 0.7 |-332.04 77367 11033 | 0.2
62 Feb-07 10466 | NG | 396 100151 | 4750 | 47094 889.63 | 49363 125
63| Mar-07 17.74 1199]1043.27 | 26.72 | 89.02 086.26 | 21274 | 048
64| Apr07 1268 1460]1219.38 | 34.13 | 4550 836.87 62313 | 043




Appendix Table E38 Forecasted demand of Med M/T calculated by additive
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seasonal model with « =0.30, £ =0.30, y=0.62 and

c=0.8
Alpha  0.30
Beta 0.30 MAPE  0.32
Diff (%) Gamma_0.62
Month — |(YeYer) Yo (YeFIY, '“te:f;‘l’lﬁ“"” Yol R | G| s [News| R | E|AsEN

1 Jan02] 000 244 -108.50
2 [Feb-02| 1721 286 66,50
3 Mar02| 3.5 271 75,50
4| Apr02| 3285 368 15.50
5 [May-02| 10.0 405 52.50
6| un02| 7.90 437 84.50
7 w02 | 1213 490 137,50
8 | Aug02| 653 522 169.50
9| Sep-02 | 1494 444 9150
10/ 0ct02 | 7.6 410 57.50
11 Nov-02| -83.90 66 28650 | 62.86
12| Dec-02| 325.76 281[35250 | 336 | -7L50 | 62.86
13 Jan-03 62.23 655478.15 | 40.05 | 68.21 24736 | 40764 | 062
14] Feb-03 52,95 960/670.69 | 85.80 | 153.85 45171 | 50829 | 053
15| Mar-03 29.36 96484139 [111.27 | 47.19 680.99 | 283.01 | 0.29
16| Apr-03 2117 799190191 | 96.04 | -57.83 968.16 | -169.16 | 0.21
17| May-03 61.36 651/878.12 | 60.09 |-120.67 1050.46 | -399.46 | 061
18] Jun-03 4185 721(847.70 | 32.94 | -46.29 1022.71 | 30071 | 042
19] 1ul-03 37.03 743179810 | 818 | 1823 1018.14 | 27514 | 037
20| Aug-03 28.56 750(741.04 |11.33 | 7553 975.77 | 21677 | 0.29
21| Sep-03 6.26 773/715.38 | -15.69 | 7052 82141 | 4841 | 0.06
22| 0ct-03 20,96 958759.94 | 2.38 | 14455 75719 | 20081 | 0.1
23| Nov-03 32.79 708(831.97 | 23.28 |-185.85 80518 |-117.18 | 0.7
24| Dec-03 1229 698/829.53 | 15.56 |-108.67 91811 |-22011 | 032
25| Jan-04 79.08 510(724.10 |-20.74 |-106.62 913.30 |-403.30 | 0.79
26| Feb-04 5199 564/615.40 | 47.12 | 26.74 85721 |29321 | 052
27| Mar-04 2334 499|53334 | 57.61 | -330 61546 |-11646 | 0.23
28 Apr-04 8.15 455486.86 | 54.27 | 4L7T5 41790 | 37.10 | 0.08
29| May-04 4081 527 (49712 | 34.91 | -27.43 31193 | 21507 | 041
30 Jun-04 2167 531[496.73 | 24.55 | 3.60 41591 | 11509 | 0.2
31| ul-04 8.51 536 /485.86 |-20.45 | 37.99 49041 | 4559 | 0.09
32| Aug-04 1481 635493.63 |-11.98 | 116.30 54094 | 9406 | 0.5




Appendix Table E38 (Continued)
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Alpha  0.30
Beta  0.30 MAPE 032
Diff (%) Gamma 0.62
Month (Y Ye)Yel (YeF)IY: '”tej;‘l’lﬁ“"” Yol R | G | & [NewS| R | E |AsEN)

33] Sep-04 10446 | NG |246/389.80 |-39.54 | 62.21 552.16 | -306.16 | 1.24
34] Oct-04 313 514]356.02 |-37.81 | 15287 49481 | 1919 | 0.04
35| Nov-04 76,62 566]44830 | 122 | 2.14 132.36 | 43364 | 077
36| Dec-04 51.24 699/556.96 | 3345 | 46.59 340.84 | 358.16 | 051
37| Jan-05 24,69 388|561.68 | 24.83 |-148.15 483.79 | -9579 | 025
38| Feb-05 33.90 458/539.93 | 10.86 | -40.56 613.25 |-155.25 | 0.34
39| Mar-05 1472 642(579.14 | 19.36 | 37.67 54749 | 9451 | 0.15
40] Apr-05 6.86 521(587.78 | 16.15 | -57.25 556.76 | -35.16 | 0.07
41 May-05 6.26 615/615.48 | 19.61 | -10.74 57649 | 3851 | 0.06
42| Jun-05 1487 556/610.28 | 12.17 | -32.25 638.69 | -82.69 | 0.15
43| Jul05 45.19 453(560.22 | -6.50 | -51.94 660.44 | -207.44 | 0.6
44] Aug 05 6106 416]47751 2936 | 6.8 670.02 | -254.02 | 061
45| Sep-05 7.80 358(439.77 |-31.88 | -74.32 385.94 | -27.94 | 0.08
46] Oct-05 4641 383(354.56 |-47.88 | 75.81 560.76 | -177.76 | 0.46
47] Nov-05 50.75 627(402.14 | 1924 | 140.07 30882 | 318.18 | 051
48| Dec-05 46.91 809]496.75 | 14.92 |211.11 429.49 | 37951 | 047
49| Jan-06 14,68 317]497.71 | 10.73 |-168.31 36352 | 4652 | 0.15
50| Feb-06 1412 41049108 | 5.52 | -65.65 467.88 | -57.88 | 0.14
51| Mar-06 17.93 651(531.62 | 16.03 | 88.27 534,27 | 11673 | 0.18
52| Apr-06 26,07 389[517.23| 6.90 |-101.20 490.39 |-10139 | 0.2
53| May-06 2431 413]494.01 | -2.13 | -54.26 513.39 |-100.39 | 0.24
54/ Jun-06 2947 355]460.49 |-11.55 | -77.60 459.63 | -104.63 | 0.29
55| Jul-06 0.00 397|44894 |-11.55 | -51.94 397.00 | 000 | 0.00
56| Aug-06 26.73 350]409.31 | -19.97 | -34.38 44357 | 9357 | 027
57| Sep-06 1.29 311[388.14 |-20.33 | -76.06 31502 | 402 | 001
58] Oct-06 4.38 425(362.22 |22.01 | 67.74 44361 | 1861 | 0.04
59| Nov-06 3194 364/305.33 |-32.47 | 89.66 480.28 |-116.28 | 0.32
60| Dec-06 5.90 457|264.76 | -34.90 | 199.42 483.96 | 2696 | 0.06
61| Jan-07 7041 208[273.80 |-21.72 |-104.83 6155 | 14645 | 0.70
62| Feb-07 6071 116]230.95 | -28.06 | -96.18 186.43 | -7043 | 061
63| Mar-07 163 296(204.34 | 27.62 | 9037 29117 | 483 | 0.02
64| Apr07 79.70 372(265.66 | 0.94 | 27.32 7551 | 29649 | 0.80




Appendix Table E39 Forecasted demand of Low A/T calculated by additive

seasonal model with « =0.30, £ =0.30, y=0.77 and
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c=0.8
Alpha  0.30
Beta 030 MAPE 0.3
Diff (%) Gamma 0.77

Month (Ve Yl Yo (VeRY "0 v | R G| s [News| R | B AsEM)
1] Dec02| 000 155 93.00
2| Jan03| 5097 234 14,00
3| Feb-03| 4487 339 91.00
4| Mar03] 383 352 10400
5 | Apr-03| -3381 233 15,00
6 |May-03| 1459 199 49.00
703|101 197 51.00
8| w03 | 863 214 34,00
9| Aug03| 1355 243 500
10] Sep-03| 9.0 21 27.00
11 0ct03| 2036 266 18.00
12| Nov-03| 2143 323 248.00 | 15.27 | 75.00
13| Dec 03 56.67 393 | 330.09 | 35.32 | 27.26 17027 | 22273 | 057
14] Jan-04 311 457 | 397.09 | 44.82 | 4301 35141 | 10559 | 0.3
15| Feb-04 6.16 502 | 432.64 | 42.04 | 7431 532,91 | -3091 | 0.06
16] Mar-04 5,60 548 | 465.47 | 39.28 | 87.44 578.68 | -30.68 | 0.06
17| Apr-04 8.97 538 | 519.23 | 43.62 | 11.05 489.75 | 4825 | 0.0
18] May-04 1032 573 | 58050 | 48.95 | -17.06 51385 | 5915 | 0.10
19] Jun-04 8.31 631 | 645.28 | 5367 | -22.67 57854 | 5246 | 0.08
20] Jul-04 19.7 558 | 666.86 | 44.04 | 9174 664.94 | -106.94 | 0.19
21| Aug-04 171 604 707.33 | 42.97 | -11.43 705.90 | 1190 | 002
22| Sep-04 2471 580 | 707.31 | 30.07 |-104.37 72330 | 14330 | 0.25
23] 0ct-04 4361 526 | 668.57 | 9.43 |-105.85 755.38 | -229.38 | 044
24| Nov-04 157 765 | 681,60 | 10.51 | 8148 75300 | 1200 | 0.02
25| Dec-04 9.29 793 | 714.20 | 17.14 | 67.01 71936 | 7364 | 0.09
26| Jan-05 49.49 518 | 65443 | 5.93 | -95.40 77435 | -256.35 | 049
27| Feb 05 2527 577 | 604.75 |-19.06 | -4.41 722.81 | 14581 | 0.25
28| Mar-05 6.38 719 509.46 |-14.93 | 112.20 673.13 | 4587 | 0.06
29| Apr-05 654 559 | 57355 |-18.22 | -8.10 505.58 | -36.58 | 0.07
30| May-05 1401 626 | 58165 |-10.33 | 3031 53827 | 8773 | 0.4
31| un-05 16.75 659 | 604.43 | -0.39 | 3691 548,65 | 11035 | 0.17
32| 2105 301 493 598.25 | 213 |-102.16 51229 | -19.29 | 0.04




Appendix Table E39 (Continued)
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Alpha  0.30
Beta 0.0 MAPE 023
Diff (%) Gamma 0.77

Month (¥ Yer) Yo (YR "R v | R G | s NewS| R | B s
33] Aug-05 497 557 | 587.81 | -4.62 | -26.38 584.60 | -27.69 | 0.05
34| Sep-05 471 457 | 576.64 | 6.59 |-116.15 47881 | 2181 | 005
35| Oct-05 2546 370 | 541,79 |-15.06 |-156.71 46421 | 9421 | 05
36 Nov-05 1211 692 | 55187 | 752 |126.2 60821 | 8379 | 0.2
37| Dec-05 1254 1064 680.14 | 3321 |31L.41 61136 | 45264 | 0.43
38| Jan-06 38.87 445 | 66146 | 17.65 |-188.78 617.95 | -172.95 | 0.39
39| Feb-06 67.42 403 | 597.60 | 6.80 |-15L.11 67470 | 27170 | 0.67
40| Mar-06 0.00 703 | 590.80 | -6.80 | 112.20 703.00 | 0.00 | 0.00
41] Apr-06 2240 470 | 55240 |-16.28 | 6555 575.30 | -105.30 | 0.22
42| May-06 0.97 561 | 534.49 |-16.77 | 27.37 566.43 | 543 | 0.01
43| un-06 1483 483 | 496.24 |-2322 | 177 554,63 | 7063 | 0.15
44] 10106 24.93 494 509.96 |-12.13 | -35.67 370.86 | 123.14 | 0.25
45| Aug-06 239 483 | 501.29 |-11.09 | 20.14 47145 | 1155 | 002
46| Sep-06 29.16 528 | 536.38 | 2.76 | -33.03 37405 | 153.95 | 0.29
47| Oct-06 34,96 588 | 600.82 | 21.26 | -45.72 382.43 | 20557 | 0.35
48] Nov-06 2235 612 | 58104 | 8.95 | 52.86 748.80 | -136.80 | 0.22
49| Dec-06 213 743 | 542.47 | 5.30 | 225.89 90140 | 15840 | 0.21
50/ Jan-07 35.96 544 | 595.85 | 12.30 | -83.16 348.39 | 195,61 | 0.36
51| Feb-07 0785 | NG | 23154034 | -804 |-273.15 457.04 | -226.04 | 098
52| Mar-07 64.99 1841] 891,25 | 99.64 | 758.22 64450 | 119650 | 0.65
53| Apr-07 3823 1498116260 | 151.18 | 243.64 925.34 | 57266 | 0.38




Appendix Table E40 Forecasted demand of Low M/T calculated by additive
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seasonal model with « =0.54, £ =0.30, y=0.30 and

c=0.8
Alpha 0.54
Beta  0.30 MAPE  0.32
Diff (%) Gamma 0.30
Month (YY) Yol (YeR)IY '”tei‘;‘l’l';“‘)” Yl Re |G| S [NewS| R B |AbsEMY

1] Jan02| 0.0 10 23.50
2| Feb-02| 50.00 15 18,50
3| Mar-02| 4667 2 1150
4| Apr02| 59.09 35 150
5| May-02| 1429 40 6.50
6 Jun02 | 500 38 450
7] w02 | -36.84 24 9.50
8| Aug-02| 5833 38 450
9| Sep-02 | -47.37 20 13,50
10[ 0ct02 | 45.00 29 450
11 Nov-02| 3793 40 6.50
12 Dec-02 | 12750 913350 | 7.36 | 57.50 | 1101
13] Jan-03 9002 | OK 174126023291 | -2.06 |11.01 | 17.36 | 156.64 | 090
14] Feb-03 63.90 389(294.07 | 7345 | 1553 14043 | 24857 | 0.64
15| Mar-03 0,01 356/367.51 | 7345 |-11.50 356.02 | 0.02 | 0.00
16] Apr-03 67.60 264[343.94 | 44.34 |-22.93 442,46 -178.46 | 0.68
17| May-03 0933 | NG |198[281.30 | 12.25 |-20.44 394.78 |-196.78 | 0.9
18] Jun-03 45,39 205[242.96 | -2.93 | -8.24 298.04 |-93.04 | 0.45
19/ Ju-03 4.34 24124572 | -1.22 | 807 23053 | 1047 | 0.04
20/ Aug-03 6.87 233[235.80 | -3.83 | 231 249.00 | -16.00 | 0.07
21] Sep-03 418 208[237.15 | 2.28 |12.20 21847| 953 | 0.04
22/ 0ct-03 10,01 256/248.81 | 1.90 | -0.9 23038 | 2562 | 0.10
23| Nov-03 23.45 336(293.55 | 14.75 | 17.29 2571|7879 | 0.3
24| Dec-03 9.46 404]329.07 [ 2098 | 62.73 319.31 | 8469 | 0.21
25| Jan-04 2.05 356/354.40 | 22.29 | -0.96 36107 | 5.07 | 001
26| Feb-04 2.95 381(370.59 | 2046 | 13.99 39222 |-1122 | 0.03
27| Mar-04 6.74 407/405.98 | 24.94 | 775 37955 | 27.45 | 0.07
28] Apr-04 19,64 341/394.50 | 14.01 | -32.10 407.98 | -66.98 | 0.20
29| May-04 9.54 429]430.76 | 20.69 |-14.84 388.07| 4093 | 0.10
30/ Jun-04 16.33 38141763 | 1054 | -16.75 44321 6221 | 0.6
31/ Jul04 18.34 355/392.77 | 0.08 |-16.98 42010 | -65.10 | 0.8
32| Aug-04 19.39 490[444.34 | 15.42 | 1531 395.01 | 9499 | 0.19




Appendix Table E40 (Continued)
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Alpha  0.54
Beta  0.30 MAPE 0.3
Diff (%) Gamma_0.30
Month — |(YeYer)/ Yol (YeR)IY, '”IELE‘I’JZ“O” Yl R| G| s [NewS| Fo| E |AsEM

33 Sep-04 16641 | NG |168/307.77 |-30.18 | 5047 44756 | -279.56 | 166
34/ Oct-04 25.85 373(330.00 |-14.46 | 12.21 27660 9640 | 026
35| Nov-04 29.63 473[391.75 | 8.41 | 36.48 3328314017 | 030
36| Dec-04 30.08 662/508.41 | 40.88 | 89.99 462.88 |199.12 | 030
37| Jan-05 49.82 366|450.16 | 11.14 |-25.92 54833 -182.33| 050
38| Feb-05 11028 431/437.22 | 392 | 7.93 47530 | -4430 | 0.10
39| Mar-05 28.36 605]534.44 | 31,91 | 15.75 43339 | 17161 | 0.28
40| Apr-05 6.7 570585.78 | 37.74 | -27.21 534.24 | 35.16 | 0.06
41| May-05 9.67 555(594.33 | 28.98 | -22.19 608.69 | 53.69 | 0.10
42| Jun-05 -1.60 597|618.12 | 27.42 |-18.06 606.56 | 9.56 | 0.02
43 Jul-05 3177 477/563.14 | 2.70 |-37.73 628.56 |-15L.56 | 0.32
44| Aug-05 36.74 425480.95 |22.77 | -6.06 58116 |-156.16 | 0.37
45| Sep-05 9,01 374(439.85 |-28.27 | 55.08 40771 -33.71 | 0.09
46] Oct-05 32.85 319|354.61 |-45.36 | -2.14 42379 10479 | 033
47| Nov-05 30.85 500/393.13 |-20.20 | 57.59 345.73 | 15427 | 031
48| Dec-05 36.32 727/516.50 | 22.88 |126.14 462.92 | 264.08 | 036
49| Jan-06 9673 | NG |261/402.13|-18.30|-60.48 51346 |-252.46 | 0.97
50| Feb-06 41,94 276/320.89 |-37.18 | -7.92 39175 |-115.75| 0.42
51/ Mar-06 35.38 467/374.80 | -9.85 | 38.68 299.46 | 16754 | 036
52| Apr-06 31.93 256/320.51 |-23.19 | -38.40 33774 | 8L74 | 032
53| May-06 8.59 301/311.38 |-18.97 |-18.64 275.14| 25.86 | 0.09
54| Jun-06 23.58 222[263.95 |-27.51 | -25.23 27435 | 5235 | 024
55| Jul-06 43.38 351/319.24 | -2.67 |-16.88 198.72 [152.28 | 043
56| Aug-06 15,00 270[294.55 | -9.28 |-11.61 31050 | -4050 | 0.5
57| Sep-06 2144 203[319.42 | 0.97 |-46.48 23019 | 6281 | 021
58] Oct-06 12.33 363(344.72 | 8.27 | 399 31825 | 4475 | 0.2
59| Nov-06 2112 330[314.07 | -3.41 | 47.80 41058 | 7058 | 021
60| Dec-06 450 418[300.44 | -6.47 |12357 436.80 | -18.80 | 0.04
61/ Jan-07 4413 162/255.10 |-18.13 | -70.27 23348 | -1148 | 0.44
62| Feb-07 11014 | NG |109]171.70 |-37.71 | -24.35 22905 -120.05| 110
63| Mar-07 43.76 307/207.02 | -15.80 | 57.07 172.67|134.33 | 044
64| Apr-07 44,83 277/258.73 | 445 |-21.40 15282 124.18 | 045




Appendix Table E41 Forecasted demand of Top A/T calculated by additive
seasonal model with « =0.59, £ =0.30, y=0.30 and

210

c=09
Alpha 059
Beta 030 MAPE 032
Diff (%) Gamma 0.3

Month | (VeYelYe | (veRY:| R0 v RO G | s [News| R | E (e
1[an02| 000 188 10458

2| Feb-02| 426 19 96.58

3 Mar02| 2092 237 55,58

4 Apr2| 675 253 3058

5 [May-02| 7.1 271 2158

6| Jun02| 2030 216 7658

7 w02 | 1898 257 35,58

8 |Aug2| 350 266 2658

9| Sep02| 351 171 12158
10 oct02 | -3392 113 17958
11| Nov-02| 7965 23 26958
12| Dec02| 563913 1320] 29258 | 10291 |1027.42 |-94.59
13] Jan-03 83.94 1811]1298.99 | 373.96 | 80.40 29091 (152009 0.84
14] Feb-03 1498 1371]1550.88 | 337.34 |-121.57 157636 | 20536 | 0.5
15| Mar-03 2442 1473]1674.46 | 27321 | 99.35 1832.64 |-359.64 | 0.24
16] Apr-03 54,13 1238]1549.39 | 153.73 | -121.13 1908.09 | -670.09 | 054
17| May-03 46.48 1148]1386.00 | 5859 | -86.51 168154 | 53354 | 046
18] Jun-03 883 1257/1378.61 | 38.80 | -90.09 1368.01 |-111.01 | 0.09
19] Ju-03 470 1450[1457.93 | 50.95 | -27.29 138183 | 68.17 | 0.5
20[ Aug-03 1221 1321]1413.01 | 22.19 | -46.21 148230 | 16130 | 0.02
21| Sep-03 1030 1191]1362.32 | 033 |-136.50 131362 |-122.62 | 0.10
22| 0ct-03 470 1130[133L.11] -9.13 |-186.04 1183.07 | 53.07 | 0.5
23| Nov-03 1281 1207141387 | 1843 |-250.77 105239 | 15461 | 0.13
24| Dec-03 7153 1434] 822.65 |-164.46 | 902.60 133771 | 9629 | 0.07
25| Jan-04 3129 1075| 858.14 |-104.48 | 121.33 73858 | 33642 | 0.31
26| Feb-04 44.06 1130[1049.61 | -15.69 | -60.98 632.00 | 497.91 | 0.44
27| Mar-04 1L67 1058]1107.28 | 632 | -84.33 93457 | 12343 | 0.02
28] Apr-04 263 967 |1008.46 | 177 |-124.23 992.47 | 2547 | 0.3
29| May-04 2.4 1037]1114.07 | 593 | -83.68 101372 | 2328 | 0.02
30/ Jun-04 1122 1160/1197.32 | 29.12 | -74.26 1029.90| 130.00 | 0.11
31| Jul04 22.99 975 [1093.21 | -10.85 | 5456 1199.16 |-224.16 | 0.23
32| Aug-04 1657 1242120471 | 2586 | -21.16 1036.15 | 20585 | 0.17




Appendix Table E41 (Continued)
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Alpha  0.59
Beta 030 MAPE 032
Diff (%) Gamma 0.3

Month | (YeYel)Yer | (YeF)IY, '”tef;‘l’l';“"" Yol R | G | S |NewS| R | E|AsEM)
33] Sep-04 258 1230124777 | 31.02 |-132.98 109407 | 2893 | 003
34] Oct-04 1826 924117849 | 0.93 |-206.58 1092.75 |-168.75 | 0.8
35| Nov-04 7.96 1009/1227.18 | 15.26 |-240.99 928.65 | 8035 | 0.08
36| Dec-04 7229 1245/ 707.48 |-145.23 | 793.07 2145.03|-90003 | 072
37| Jan-05 276 703] 57379 |-141.77 | 123.70 68359 | 1941 | 0.03
38| Feb-05 53.01 793| 682.82 | -66.53 | -9.64 37104 | 420.96 | 053
39| Mar-05 15.16 970 87665 | 1158 | -31.02 531,97 | 438.03 | 0.45
40| Apr-05 0.00 764]888.23 | 1158 |-124.23 76400 | 0.00 | 0.00
41| May-05 2201 798 869.03 | 8.35 | -85.88 816.13 | -1813 | 0.02
12| Jun05 429 860 919.30 | 14.92 | -69.77 823.11 | 3689 | 0.04
43| Jul05 35.12 651 798.32 | -25.85 | -82.39 879.66 |-228.66 | 0.35
44] Aug-05 4,64 718 | 75267 | 3179 | -5.2 75130 | -3330 | 0.05
45| Sep-05 517 550 | 703.71 | -36.94 |-136.50 587.90 | -2890 | 0.05
46| Oct-05 2187 589 | 74333 | 13.97 |-190.90 46019 | 12881 | 0.2
47| Nov-05 53,04 1040/1057.23 | 84.39 |-173.86 488.36 | 551.64 | 0.53
48| Dec-05 2170 1515/892.17 | 955 | 742.00 193469 |-419.69 | 028
19| Jan-06 30583 | NG | 230 |428.95 |-132.28| 26.90 102542 |-795.42 | 346
50| Feb-06 48.19 554 455.35 | 8467 | 22.85 287.04 | 266.96 | 0.48
51| Mar-06 12,24 588 | 518.28 | -40.39 | -0.80 330.65 | 248.35 | 0.42
52| Apr-06 46.98 667 664.13 | 1548 | -86.10 353,67 | 313.33 | 047
53| May-06 7.3 640| 70711 | 2373 | -80.5 503.72 | 4628 | 0.07
54| Jun-06 1721 564]673.15 | 642 | -8158 66107 | -97.07 | 047
55| Jul-06 897 548 650.34 | -2.35 | -88.37 507.18 | -49.18 | 0.09
56| Aug-06 1303 551 605.33 | -15.15 | -33.95 62278 | 7178 | 043
57| Sep-06 341 440 582,05 | 1750 |-138.17 153,68 | -1368 | 0.03
58] Oct-06 19,66 465 61881 | -128 |-179.77 37357 | 9143 | 0.0
50| Nov-06 1418 517] 66112 | 11.79 |-164.94 14367 | 1333 | 044
60| Dec-06 11341 | OK | 66322600 |-122.28 | 65050 |-59.32 141491 |-750.91 | 1.13
61| Jan-07 54,96 29019845 | -9386 | 46.30 130,62 | 15938 | 055
62| Feb-07 8,00 118] 98.98 | -9554 | 20.70 12744 | 944 | 008
63| Mar-07 973 | NG |93|57425 | 7570 | 116.07 263 | 960.37 | 100
64| Apr-07 47,84 1081|957.32 | 167.91 | -2316 563.85 | 517.15 | 0.48




Appendix Table E42 Forecasted demand of Med A/T calculated by additive
seasonal model with « =0.33, £ =0.30, y=0.54 and
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c=09
Alpha  0.33
Beta 030 MAPE 024
Diff (%) Gamma 054

Month — {(YeYe))Yed (YeF)IY: '”tec‘;‘l’i“‘)” Yol R | G | S [NewS| Ro| B |AsEN)
1] Jan-02| 000 265 277.08
2 | Feb02| 4707 390 152,08
3| Mar02| 1103 433 -109.08
4| Apr02| 2956 561 18.92
5 |May-02] 24,60 699 156.92
6 un-02| 200 713 170.92
7 02| 533 751 208.92
8 | Aug02| 7.6 804 26192
9| Sep02| -10.82 717 17492
10] Oct-02 | 27.20 522 20,08
11| Nov-02| -91.00 i 495.08] 27.45
12| Dec-02 | 1182.98 603 | 542.08 | 30.73 | 60.92 | 27.45
13] Jan-03 76.11 1270| 889.95 | 125.87 | 74.98 295.73 | 97427 | 0.1
14] Feb-03 21.23 1187(1121.04 | 157.44 | -35.21 863.13 | 323.27 | 0.2
15| Mar-03 0.05 1170(1278.67 | 157.50 |-108.86 1169.39| 0.61 | 000
16] Apr-03 60.08 909 [1258.41 | 104.17 |-178.42 1455.00 | 546.09 | 0.60
17| May-03 §7.36 811 [1131.96 | 34.98 | -99.11 151950 |-708.50 | 0.87
18] Jun-03 18.71 1127(1098.30 | 1439 | 94.72 1337.86 |-210.86 | 0.9
19] Jul-03 12.48 1175(1064.97 | 0.07 | 15594 132161 |-14661| 0.2
20| Aug03 14,69 1157(100.72 | -16.52 | 20050 1326.96 |-169.96 | 0.15
21| Sep-03 175 1148 986.65 | -18.49 | 167.65 1168.11 | -2011 | 002
22/ 0ct-03 27.85 1314]1087.27 | 17.25 | 11215 948.08 | 365.92 | 0.28
23| Nov-03 49.80 1214[1300.31 | 7628 |-276.62 113107 | 8203 | 007
24] Dec-03 1752 1744]1477.03 | 106.11 | 171.31 1405.04 | 338.96 | 019
25| Jan-04 32.86 1248[1449.65 | 66.06 | -73.22 1658.13 |-410.13| 0.3
26| Feb-04 10,73 1337(1469.02 | 52.06 | -67.10 1480.45 |-14345 | 041
27 Mar-04 15.76 1220[1458.51 | 33.29 |-17832 141221 19221 | 046
28] Apr-04 1002 1183(1449.36 | 2055 |-225.53 1313.38 |-130.38 | 0.1
29 May-04 441 1434]149048 | 2673 | 76.27 137081 6319 | 004
30/ Jun-04 8.1 1491[1477.84| 1492 | 5002 1611.93 |-120.93 | 008
31] Jul-o4 16,11 1420(1418.32 | 7.42 | 73.29 164870 |-228.70 | 0.6
32| Aug04 8.4 1760(1450.27 | 7.10 | 25420 1611.40 | 148.60 | 0.08




Appendix Table E42 (Continued)
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Alpha 033
Beta 0.0 MAPE 024
Diff (%) Gamma  0.54
Month — |(YeYer)/ Yol (YeF)IY, '”te@‘l’lﬁ“"” Yol RO | G | S INewS| Fo| E|AsEM)

33] Sep-04 531 1537[1434.79 | -2.38 | 132.59 1634.02 | -97.02 | 006
34] Oct-04 5.14 1469140762 | -9.76 | 84.84 154,55 | -75.55 | 0.05
35| Nov-04 27.88 1555 1539.19 | 32.58 |-119.95 112144 | 43356 | 0.8
36| Dec-04 18.32 2134]1699.02 | 70.76 | 31257 174308 | 390.92 | 048
37| Jan-05 28.82 1317]1646.23| 33.69 |-210.38 1696.55 |-379.55 | 0.9
38| Feb-05 1092 1436/1628.87 | 18.38 |-143.77 159282 |-156.82 | 0.1
39| Mar-05 16.40 1757 (174102 | 4651 | -74.22 1468.93 | 288.07 | 0.6
40[ Apr-05 0.00 1562 178753 | 46,51 |-225.53 156200 | 0.00 | 0.0
41| May-05 1680 1505175176 | 2L.83 |-167.61 175777 25277 | 047
42| un-05 945 1667(1722.28| 643 | 5.93 1824.61 |-157.61| 009
43| u-05 3631 1322[1572.47 | -40.44 |-100.16 1802.01 |-480.01| 036
44] Aug-05 2981 1376/1398.50 | -80.50 | 105.96 1786.23 |-410.23| 030
45| Sep-05 36.46 1063/1191.63 |-118.35 | -7.47 145059 |-38759 | 0.36
46| 0ct-05 2066 960 |1008.93 |-137.72 | 13.18 1156.33 |-19833 | 0.21
47| Nov-05 54.96 1668/1169.62 | 48.19 | 211.32 75126 | 91674 | 055
48| Dec-05 38.46 2330(1413.08| 39.30 | 636.35 1434.00 | 896.00 | 038
49 Jan-06 56.23 795 |1306.88 | 4.35 |-37L91 1242.01 | -447.01 | 056
50| Feb-06 551 747 |1168.50 | -44.56 |-292.56 1158.76 |-411.76 | 055
51| Mar-06 1856 1289/1201.83 | 21.19 | 12.24 1049.72 | 239.28 | 0.9
52| Apr-06 1173 1082[1221.94] -8.80 |-179.68 95511 | 12689 | 0.02
53| May-06 19.01 1291/1293.05 | 15.17 | 7891 104553 | 245.47 | 0.9
54| Jun-06 2534 1039[1222.51 | 1054 |-100.07 130228 |-263.28| 025
55| Jul-06 781 1206/1242.63| -1.34 | -66.13 111181 | 9419 | 008
56| Aug-06 26,03 1069/1150.72 | 2851 | 541 13475 | -278.25| 026
57| Sep-06 14.05 12971118153 ] 1072 | 5839 111474 | 182.06 | 0.4
58] Oct-06 452 1240/1189.05 | -5.25 | 3341 1183.99 | 5601 | 0.05
59| Nov-06 5.29 13251160.98 | -12.09 | 185.98 139513 | 7013 | 005
60| Dec-06 L15 1806 1155.64 | -10.07 | 643.86 178523 | 2077 | 001
61| Jan-07 12.48 884 |1181.49| 0.71 |-332.04 77367 11033 | 0.12
62| Feb-07 10466 | NG | 39 [102L51 | -47.50 47094 880.63 |-49363 | 125
63| Mar-07 17.74 1199]1043.27 | 26.72 | 89.12 986.26 | 212.74 | 0.18
64| Apr-07 12,68 1460(1219.33 | 34.13 | 45.50 836.87 | 623.13 | 043
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Appendix Table E43 Forecasted demand of Med M/T calculated by additive
seasonal model with « =0.30, £ =0.30, y=0.62 and

c=09
Alpha  0.30
Beta  0.30 MAPE  0.32
Diff (%) Gamma_0.62

Month | (Ve Yer) Yer| (YeF)IY: '”teg‘;‘l)lﬁ“"” Yol Re | G | & INewS| R | E|asEY)
1] 3an02| 0.00 244 -108.50
2 | Feb-02| 1721 286 66.50
3| Mar02| 315 277 75.50
4| Apr02 | 3285 368 15,50
5 | May-02| 1005 405 52.50
6|dn02| 7.9 437 84.50
7 02 | 1213 490 137,50
8 | Aug02| 653 522 169.50
9| Sep02 | -1494 444 9150
10] Oct-02 | -7.66 410 57.50
11| Nov-02| -83.0 66 286,50
12| Dec-02 | 325.76 281[352.50 | 3.36 | -71.50 |-109.14
13/ Jan-03 62.23 655]478.15 | 40.05 | 68.21 247.36 | 407.64 | 0.62
14] Feb-03 52.95 960/ 670.69 | 85.80 | 153.85 45171 |508.29 | 053
15 Mar-03 29.36 964(841.39 [111.27 | 47.19 680.99 | 283.01 | 0.29
16/ Apr-03 2117 799|901.91 | 96.04 | -57.83 968.16 |-169.16 | 0.21
17| May-03 61.36 651(878.12 | 60.09 |-120.67 1050.46 |-399.46 | 0.61
18] Jun-03 41,85 721(847.10 | 32.94 | -46.29 1022.71 | -300L.71 | 0.42
19| Jul-03 37.03 743[798.10 | 818 | 18.23 1018.14 |-275.14 | 0.37
20| Aug-03 28.56 75| 741.24 |-11.33 | 75.53 975.77 |-216.77| 0.29
21| Sep-03 6.26 773|715.38 | -15.69 | 70.52 82141 | 4841 | 0.6
22/ Oct-03 20.96 958(759.94 | 2.33 | 14455 757.19 | 200.81 | 021
23| Nov-03 32.79 708|831.97 | 23.28 |-185.85 47582 | 232.18 | 0.33
24] Dec-03 12.29 698/829.53 | 15.56 |-108.67 74611 | 4811 | 0.7
25| Jan-04 79.08 510[724.10 | -20.74 |-106.62 913.30 |-403.30 0.79
26| Feb-04 51.99 564(615.40 |-47.12 | 26.74 857.01 |-293.21] 052
27| Mar-04 23.34 499533.34 | -57.61 | -3.30 615.46 |-116.46| 0.23
28] Apr-04 8.15 455]486.86 | 54.27 | -4L.75 417.90 | 3710 | 0.08
29| May-04 4081 527497.12 | 34.91 | -27.43 311,93 | 215.07 | 041
30] Jun-04 2067 531]496.73 | -24.55 | 3.60 415.91 11509 | 0.2
31| Jul-04 8.51 536]485.86 | -20.45 | 37.99 49041 | 4559 | 0.0
32| Aug-04 1481 635]493.63 |-11.98 | 116.30 540.94 | 9406 | 0.15




Appendix Table E43 (Continued)
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Alpha  0.30
Beta 0.0 MAPE  0.32
Diff (%) Gamma 0.62

Month — |(YeYe)/Yer| (YeFOIY, '”tej;(l’i“o” Yoo R | G | S |NewSs| RO| B |AmEN
33] Sep-04 10446 | NG |246/389.80 |-39.54 | -62.21 552,16 |-306.16 | 1.24
34] Oct-04 313 514]356.02 | -37.81 | 15287 49481 | 1919 | 0.04
35| Nov-04 76.62 56644830 | 1.22 | 2.14 132.36 | 433.64 | 0.7
36/ Dec-04 51.24 699/556.96 | 33.45 | 46.59 340.84 |358.16 | 051
37/ Jan-05 24,69 388[561.68 | 24.83 |-148.15 483.719 | 95.79 | 0.25
38| Feb-05 33.90 458[539.93 | 10.86 | -40.56 613.25 |-155.05| 0.34
39 Mar-05 1472 642(579.14 | 19.36 | 37.67 54749 | 9451 | 0.5
40] Apr-05 6.86 521/587.78 | 16.15 | -57.25 556.76 | -35.76 | 0.07
41| May-05 6.26 615/615.48 | 19.61 | -10.74 576.49 | 3851 | 0.06
42| Jun-05 1487 556/610.28 | 12.17 | -32.25 638.69 | -82.69 | 0.15
43 Jul-05 45.19 453[560.22 | -6.50 | -51.94 660.44 |-207.44| 046
44] Aug-05 6106 416]47751|29.36 | 6.18 670.02 |-254.02| 061
45| Sep-05 780 358(430.77 |-31.88 | -74.32 385.94 | 27.94 | 0.08
46] Oct-05 4641 383/354.56 |-47.88 | 75.81 560.76 |-177.76| 046
47) Nov-05 50.75 627/402.14 | -19.24 | 14007 30882 |318.18 | 051
48| Dec-05 46.91 809]496.75 | 14.92 | 211.11 429.49 | 37951 | 047
49| Jan-06 14,68 317[497.71 | 10.73 | 16831 363.52 | 4652 | 0.15
50/ Feb-06 1412 410[491.08 | 552 | -65.65 467.88 | 57.88 | 0.14
51| Mar-06 17.93 65153162 | 16.03 | 88.27 534.27 |116.73 | 0.8
52 Apr-06 2607 389/517.23 | 6.90 |-101.20 490.39 |-101.39| 0.26
53| May-06 2431 413[494.01 | -2.13 | 54.26 513.39 |-10039| 0.24
54/ Jun-06 2947 355(460.49 | -10.55 | -77.60 459.63 |-104.63| 0.29
55 Jul-06 0.00 397(448.94 | -11.55 | -51.94 397.00 | 000 | 0.00
56/ Aug-06 26,73 350[409.31 |-10.97 | -34.38 44357 | 9357 | 027
57| Sep-06 1.29 311/388.14 |-20.33 | -76.06 315.02 | 402 | 001
58] Oct-06 4.3 425[362.22 [ -22.01 | 67.74 443,61 | 1861 | 0.04
59| Nov-06 3194 364[305.33 |-32.47 | 89.66 480.28 |-11628| 0.32
60| Dec-06 5.90 457(264.76 | -34.90 | 199.42 483.96 | -26.96 | 0.06
61| Jan-07 7041 208/27380 |-21.72 |-104.83 6L55 | 146.45 | 0.70
62| Feb-07 60.71 116]230.95 |-28.06 | -96.18 186.43 | -7043 | 061
63| Mar-07 163 296/204.34 | 27,62 | 90.37 29117 | 483 | 0.02
64| Apr-07 79.70 372[265.66 | -0.04 | 27.32 7551 29649 | 080




Appendix Table E44 Forecasted demand of Low A/T calculated by additive

seasonal model with « =0.30, £ =0.30, y=0.77 and
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c=0.9
Alpha  0.30
Beta 0.30 MAPE 023
Diff (%) Gamma  0.77

Month | (YeYedlYer | (YR ™00 v | R | G | S News| R | B |sE)
1 Dec02| 000 155 93.00
2 Jan03| 5097 234 14,00
3| Feb-03| 4487 339 9L.00
4 Mar03| 383 35 104,00
5| Apr03| -3381 233 15,00
6 |May-03] -1459 199 49,00
7 03| -101 197 51,00
8| 03| 863 214 34,00
9| Aug03| 1355 %3 5,00
10] sep-03| 905 21 27.00
11 oct03| 2036 266 18.00
12| Nov03| 2143 33| 248.00 | 15.27 | 75.00
13] Dec-03 56,67 393]330.00 | 35.32 | 27.26 17027 | 2273 | 057
14] Jan-04 2.1 457397.00 | 4482 | 4301 35141 | 10559 | 0.3
15| Feb-04 5.16 502 | 432,64 | 42.04 | 7431 5329 | -30.91 | 0.6
16] Mar-04 5,60 548 | 465.47 | 39.28 | 87.44 578.68 | -30.68 | 0.06
17] Apr-04 8.97 538 | 510.23 | 4362 | 11.05 48975 | 4825 | 0.09
18] May-04 1032 573 | 580.50 | 48.95 | -17.06 51385 | 50.45 | 0.0
19] Jun-04 8.31 631 | 645.28 | 53.67 | 2267 57854 | 5246 | 0.8
20] Jul-04 19.17 558 | 666.86 | 44.04 | 9174 664.94 | 10694 | 0.19
21| Aug-04 171 694 707.33 | 42.97 | -1143 70590 | -10.90 | 0.02
22 Sep-04 2471 580 | 707.31 | 30.07 |-104.37 72330 | 14330 | 0.5
23] 0ct-04 4361 526 66857 | 9.43 |-105.85 75538 | 22938 | 0.44
24| Nov-04 157 765 | 68L60 | 1051 | 848 75300 | 1200 | 0.02
25| Dec-04 9.29 793| 71420 | 17.14 | 6701 71936 | 7364 | 0.09
26| Jan-05 49.49 518 | 654.43 | 5.93 | -95.40 77435 | 25635 | 0.49
27| Feb-05 5.7 577 604.75 |-19.06 | -4.41 72281 | 14581 | 0.5
28] Mar-05 6.38 719 |599.46 | -14.93 | 112.20 673.13 | 4587 | 0.6
29[ Apr-05 6,54 55 | 57355 |-18.22 | -8.70 50558 | -36.58 | 0.07
30| May-05 1401 626 | 581.65 | -10.33 | 3031 53827 | 8773 | 0.14
31| Jun-05 1675 659 | 604.43 | -039 | 3691 54865 | 11035 | 0.17
32| Jul-05 301 493]508.25 | 2.13 |-102.16 51229 | -19.29 | 0.04
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Alpha  0.30
Beta 0.30 MAPE 023
Diff (%) Gamma 0.77

Month | (YeYe)Yea | (YeF)IY: '”te;‘:l’lﬁ“"" Yol RO\ G | S [NewS| Fo| B |asEm)
33 Augr05 497 557 587.81 | -4.62 | 2638 584,69 | -27.69 | 005
34] Sep-05 471 457 576.64 | -659 |-116.15 7881 | 2181 | 005
35| 0ct-05 2546 370] 541,79 |-15.06 | -156.71 46421 | 9421 | 025
36/ Nov-05 211 692 5587 | 752 | 126.72 608.21 | 8379 | 0.2
37 Dec-05 1254 1064] 680.14 | 33.21 | 31141 61136 | 45264 | 0.43
38] Jan-06 38,7 445 661.46 | 17.65 |-188.78 617.95 | -172.95 | 0.39
39| Feb-06 6742 403]597.60 | 680 |-15L.11 67470 | 27070 | 047
40| Mar-06 0.00 703/ 59080 | -6.80 |112.20 70300 | 000 | 000
41 Apr-06 2040 470] 55240 | 16.28 | 6555 575.30 | -10530 | 02
12| May-06 097 561 534.49 | 1677 | 2737 566.43 | 543 | 001
43] Jun-06 1483 183 496.24 | 2322 | -L.T7 55463 | 1163 | 045
44] ul-06 249 494]509.96 |-12.13 | 3567 37086 | 123.14 | 0.5
45 Aug-06 239 483] 50129 |-10.09 | 2014 7145 | 1155 | 002
46] Sep-06 2916 58] 536.38 | 276 | 3303 37405 | 15395 | 0.9
47/ Oct-06 3496 583 600.82 | 21.26 | 45.72 38243 | 20557 | 0.35
48 Nov-06 2.3 61258104 | 8.95 | 5286 748,80 | 13680 | 022
49 Dec-06 213 743 542.47 | 5.30 | 22589 90140 | -15840 | 021
50 Jan-07 35,96 544 595.85 | 1230 | 8316 34839 | 19561 | 036
51 Feb-07 0785 | NG |231[54034 | -804 | -273.15 457,04 | -226.04 | 098
52| Mar-07 6499 1041/ 891.25 | 99.64 | 758.22 64450 | 119650 | 065
53] Apr-07 3823 1498]1162.69 |151.18 | 24364 925.34 | 57266 | 0.38




Appendix Table E45 Forecasted demand of Low M/T calculated by additive
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seasonal model with « =0.54, £ =0.30, y=0.30 and

c=0.9
Alpha 0.54
Beta 0.30 MAPE  0.32
Diff (%) Gamma 0.30
Month | (YeYen)/Yes| (YeF)Y '”IEL‘;%Z“O” Y| R | G | & INewS| F | E|AbsEM)

1] Jan-02]| 000 10 2350
2| Feb-02| 5000 15 11850
3| Mar-02| 4667 2 1150
4| Apr02| 5900 35 150
5 | May-02] 1429 40 650
6| un-02| -5.00 38 450
7] u02 | -36.84 24 -9.50
8 | Aug-02| 5833 38 450
9| Sep-02| -4737 20 -13.50
10] 0ct-02 | 45.00 29 450
11 Nov-02| 37.93 40 6.50
12| Dec-02| 12750 913350 | 7.36 |57.50 |11.01
13] Jan-03 0002 | oK 174126023291 | -2.06 [11.01 [17.36 [156.64 | 0.90
14] Feb-03 63.90 389]294.07 | 73.45 | 1553 140.43] 24857 | 0.64
15| Mar-03 001 356]367.51 | 73.45 |-11.50 356.02| -0.02 | 0.00
16| Apr-03 -67.60 264]343.94 | 44.34 |-22.93 44246 |-178.46 | 068
17| May-03 9938 | NG |198]281.30|12.25 |-20.44 394.78|-196.78| 0.99
18] Jun-03 45,39 20524296 | -2.93 | -8.24 298.04]-93.04 | 045
19| Jul-03 434 24124572 | -1.22 | -8.07 23053 ] 1047 | 0.04
20| Aug-03 687 233/235.80 | -3.83 | 231 249.00| -16.00 | 0.07
21| Sep-03 418 20823715 | -2.28 |-12.20 21847] 953 | 004
22| 0ct-03 10.01 25624881 1.90 | -0.99 23038 25.62 | 0.0
23] Nov-03 23.45 336]293.55 | 14.75 | 17.29 257.21] 7879 | 0.3
24| Dec-03 9.46 404|329.07 | 20.98 | 62.73 319.31] 8469 | 0.21
25| Jan-04 2.25 35635440 | 22.29 | -0.96 36107 5.07 | 001
26| Feb-04 295 38137059 | 20.46 | 13.99 392.22 1122 | 0.03
27| Mar-04 6.74 40740598 | 24.94 | -7.75 379.55| 2745 | 007
28] Apr-04 -19.64 341(394.50 [ 14.01 |-32.10 407.98 | -66.98 | 0.20
29| May-04 9.54 4291430.76 | 20.69 |-14.84 388.07] 4093 | 010
30] Jun-04 -16.33 38141763 | 1054 |-16.75 44321]-6221 | 016
31| Jul-04 -18.34 35539277 | -0.08 |-16.98 42010 -65.10 | 0.8
32| Aug-04 19.39 49044434 | 15.42 | 15.31 395.01] 9499 | 019
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Alpha  0.54
Beta  0.30 MAPE 032
Diff (%) Gamma_0.30
Month | (YeYel) Yer (YeF)IY, '”tec‘;‘l’i"o” Yol R | G | & [NewS| R | E |AsEN

33 Sep-04 16641 | NG |168]307.77|-30.18 |-50.47 4475627956 | 166
34] Oct-04 25.85 37333000 |-14.46 | 12.21 276.60 | 96.40 | 0.26
35 Nov-04 29.63 473]391.75 | 8.41 | 36.48 332.83[ 14017 | 0.30
36/ Dec-04 30.08 662|508.41 | 40.88 | 89.99 462.88]199.12 | 0.0
37 Jan-05 49.82 366450.16 | 11.14 |-25.92 548.33|-182.33| 050
38| Feb-05 11028 431(437.22 | 3.92 | 7.93 47530 -4430 | 0.0
39] Mar-05 28.36 60553444 | 3191 | 15.75 43339| 17161 | 0.8
40| Apr-05 6.7 57058578 | 37.74 |-27.21 534.24 | 35.76 | 0.06
41| May-05 9,67 55559433 | 28.98 |-22.19 608.69 | -53.69 | 0.10
42| Jun-05 1,60 507 |618.12 | 27.42 |-18.06 606.56 | -9.56 | 0.2
43| Jul05 3177 477/563.14 | 2.70 |-37.73 628.56 |-151.56| 0.32
44| Aug-05 36.74 425/480.95 |-22.77 | -6.06 58116 |-156.16| 0.37
45| Sep-05 9,01 374]439.85 |-28.27 |-55.08 40771] 3371 | 0.9
46 Oct-05 32.85 319|354.61 |-45.36 | -2.14 42379]-10479| 033
47| Nov-05 30.85 500393.13 |-20.20 | 57.59 345.73| 15427 | 031
48| Dec-05 36.32 727|516.50 | 22.88 [126.14 46292 264.08 | 036
49| Jan-06 9673 | NG |261]402.13 |-18.30 6048 513.46|-252.46| 0.97
50| Feb-06 41,94 276|320.89 |-37.18 | -7.92 391.75|-115.75| 042
51| Mar-06 35.88 467|374.80 | -9.85 | 38.68 299.46 | 16754 | 0.36
52 Apr-06 31.93 25632051 |-23.19 |-38.40 337.74| 8174 | 032
53| May-06 8.59 301/311.38 |-18.97 |-18.64 27514 25.86 | 0.0
54| Jun-06 2358 222|263.95 |-2751 |-25.23 27435 | 52.35 | 0.24
55| Jul-06 43.38 351|319.24 | -2.67 |-16.88 198.72 [ 152.28 | 043
56| Aug-06 15,00 270/294.55 | 9.8 |-11.61 31050 | 4050 | 0.15
57| Sep-06 2144 203(319.42 | 0.97 |-46.48 23019 6281 | 021
58] Oct-06 12.33 363(344.72 | 827 | 3.99 31825 | 4475 | 0.2
59| Nov-06 2012 330|314.07 | 341 [47.80 41058| 7158 | 021
60| Dec-06 450 418[300.44 | -6.47 [123.57 436.80| 1880 | 004
61| Jan-07 4413 162/255.10 |-18.13 |-70.27 233.48| 7148 | 044
62| Feb-07 11014 | NG |109]171.70 |-37.71 | -24.35 229.05|-120.05| 110
63| Mar-07 43.76 307|207.02 |-15.80 | 57.07 172.67 | 134.33 | 044
64| Apr-07 44.83 2771258.73 | 445 |-21.40 152.82 | 124.18 | 045




Appendix Table E46 Forecasted demand of Top A/T calculated by additive
seasonal model with « =0.59, £ =0.30, y=0.30 and
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c=1.0
Alpha  0.59
Beta 0.0 MAPE 0.2
Diff (%) Gamma  0.30

Month (VY Yl (RO v | R 6 s News| R | E|AwEM)
[ Jan02| 000 188 10458
2 | Feb02| 426 19 96,58
3 Mar02] 2092 237 55,50
4 Ar02| 675 253 39,58
5 | May-02] 7.1 271 9158
6| Jun02 | -20.30 216 7650
7] k02 | 18.98 257 355
8| Aug02| 350 266 2658
9| Sep-02| 3571 171 12158
10] 0ct02 | -33.92 13 179,58
11 Nov02| 7965 23 269.58
12] Dec02 | 5639.13 1320] 292.58 | 102,91 [1027.42 | 9459
13] Jan-03 8394 1811]1298.99 | 373.96 | 8040 20091 |1520.09 | 084
14] Feb 03 14.98 1371[1550.88 | 337.34 | -12L.57 1576.36 | -205.36 | 0.05
15| Mar-03 24,42 1473]1674.46 | 273.21 | 99.35 183264 | -359.64 | 0.24
16] Apr-03 5413 1238154939 | 153.73 | -121.13 1908.0 | -670.09 | 054
17| May-03 4648 1148138600 | 5859 | -86.51 168154 | 53354 | 0.46
18] Jun-03 883 1257/1378.61 | 38.80 | -90.09 1368.01 | -11L.01 | 0.09
19] k03 470 1450[1457.93 | 5095 | 27.29 138183 | 6817 | 0.05
20| Aug03 1221 1321[1413.01 | 2219 | 4621 1482.30 | 16130 | 0.02
21 Sep-03 1030 1191136232 | 033 |-136.50 131362 | -12262 | 0.10
22| 0ct-03 470 1130[133L.11 | 9.13 |-186.04 1183.07 | 5307 | 0.05
23] Nov-03 1281 1207]141387 | 1843 |-250.77 105239 | 15461 | 0.13
24] Dec-03 7153 1434] 822.65 |-164.46 | 90260 1337.71 | 9629 | 0.07
251 Jan-04 3129 1075 858.14 |-104.48 | 121.33 73858 | 33642 | 031
26] Feb-04 4406 1130[1049.61 | -15.69 | -60.98 63200 | 49791 | 044
27| Mar-04 1167 1058]1107.28 | 632 | 8433 93457 | 12343 | 0.2
28] Apr-04 263 967100846 | 177 |-124.23 99247 | 2547 | 003
29 May-04 224 1037]1114.07 ] 593 | -8368 101372 | 2328 | 0.2
30| Jun-04 1122 1160[1197.32 | 29.12 | 7426 1029.90 | 13000 | 0.1t
31| Juk04 2299 975 |1093.21 | 1085 | 54.56 1199.16 | -224.16 | 0.3
32| Aug-04 1657 1242]120471 | 2586 | -21.16 1036.15 | 20585 | 0.7
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Alpha  0.59
Beta 030 MAPE 032
Diff (%) Gamma_0.30

Month — ((YeYer)/ Yo (YeF)IY, '”teig‘l’i“"” Yol RO| G | S [News| RO OB |AsEN
33] Sep-04 258 1123124777 | 3102 |-132.98 1094.07 | 2893 | 003
34] Oct-04 1826 924 [1178.49| 0.93 |-206.58 1092.75 | -168.75 | 0.18
35| Nov-04 7.96 1009[1227.18| 15.26 |-240.99 92865 | 8035 | 008
36| Dec-04 72.29 1245] 707.48 |-145.23] 793.07 214503 | -900.03 | 0.72
37| Jan-05 276 703 | 573.79 |-141.77| 12370 68359 | 1941 | 003
38| Feb-05 53.21 793 | 682.62 | -66.53 | -9.64 37104 | 42096 | 053
39 Mar-05 45.16 970 | 876.65 | 1158 | -3L02 53197 | 438.03 | 045
40[ Apr-05 0.00 764 |888.23 | 1158 |-124.23 76400 | 000 | 000
41| May-05 227 798| 889.03 | 8.35 | -85.88 81613 | 1813 | 0.2
42| un-05 4.29 860 | 919.30 | 14.92 | -69.77 82311 | 36.89 | 004
13| -0 35.12 651 | 798.32 | -25.85 | -82.39 879.66 | -228.66 | 0.35
44] Aug-05 464 718 | 75267 | 3L79 | -25.22 75130 | 3330 | 0.5
45 Sep-05 517 559 | 703.7L | -36.94 |-136.50 58790 | 2890 | 0.5
46] Oct-05 2187 589 | 743.33 | -13.97 |-190.90 460.19 | 12881 | 022
47| Nov-05 53.04 1040[1057.23 | 8439 |-173.86 48336 | 55164 | 053
48| Dec-05 2170 1515/ 892.17 | 955 | 742.00 1934.69 | 41960 | 028
49 Jan-06 34583 | NG | 230]428.95 13228 | 26.90 102542 | -795.42 | 346
50| Feb-06 48.19 554 | 455.35 | -84.67 | 22.85 28704 | 26696 | 048
51| Mar-06 12.24 588 | 518.28 | -40.39 | -0.80 33965 | 248.35 | 042
52| Apr-06 46.98 667 | 664.13 | 1548 | -86.10 35367 | 313.33 | 047
53] May-06 723 640 | 707.11 | 2373 | -80.25 59372 | 4628 | 0.7
54| Jun-06 1721 564 673.15 | 642 | -8L58 66107 | -97.07 | 0.7
55| Jul-06 897 548 | 650.34 | -2.35 | -88.37 507.18 | -49.18 | 0.09
56| Aug-06 1303 551 | 605.33 | -15.15 | -33.95 62278 | -7L78 | 043
57| Sep-06 311 440 | 582.05 | -17.59 |-138.07 45368 | 1368 | 0.3
58| Oct-06 19.66 465 61881 | -1.28 |-179.77 37357 | 9143 | 020
59 Nov-06 1418 51766112 | 1179 |-164.94 44367 | 7333 | 014
60| Dec-06 11341 | OK | 663]226.00 [-122.28 | 65050 |59.32 | 141491 | 75091 | L.13
61| Jan-07 54.96 290 | 198.45 | -93.86 | 4630 13062 | 15938 | 055
62| Feb-07 800 118 9898 | -9554 | 2L.70 0744 | 944 | 008
63| Mar-07 99.73 963 | 574.25 | 750 | 116.07 263 | 96037 | 100
64| Apr-07 4784 1081] 957.32 | 16791 | 2316 56385 | 517.15 | 048




Appendix Table E47 Forecasted demand of Med A/T calculated by additive

seasonal model with « =0.33, £ =0.30, y=0.54 and
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c=1.0
Alpha 033
Beta  0.30 MAPE  0.25
Diff (%) Gamma 054
Month — |(YeYer)/Yed (YeF)IY: '“teag‘l)l';“"” Yo RO G| s [News| RO OE|AsEM
1] Jan02| 0.0 265 277,08
2 [Feb02| 4117 390 152,08
3| Mar02| 1103 433 109,08
4| Apr02| 2956 561 18.92
5 |May-02| 2460 699 156.92
6| Jun02 | 2.00 713 170.92
7] k02 | 533 751 208.92
8 | Aug02|  7.06 804 26192
9 | Sep02| -10.82 717 174.92
10 Oct02 | -27.20 522 20.08
11| Nov-02| -91.00 07 495.08
12| Dec-02 | 1182.98 603 | 542.08 | 30.73 | 6092 |-210.05
13| Jan-03 76.11 1270| 889.95 | 125.87 | 74.98 295.73 | 974.27 | 0.7
14] Feb-03 21.23 1187|1121.04 | 157.44 | -35.27 863.73 | 323.27 | 027
15| Mar-03 0.05 1170|1278.67 | 157.50 |-108.86 116939 | 061 | 0.00
16| Apr-03 60,08 909 |1258.41 | 104.17 |-178.42 1455.00 | -546.09 | 0.60
17| May-03 87.36 811 |113L.96 | 3498 |-99.11 151950 |-708.50 | 0.87
18] Jun-03 1871 1127/1098.30 | 14.39 | 94.72 133786 |-210.86 | 0.19
19] Ju-03 12.48 1175]1064.97 | 007 | 15594 132161 |-146.61 | 0.12
20| Aug-03 1469 1157/1009.72 | -1652 | 20050 132696 |-169.96 | 0.15
21| Sep-03 175 1148] 986.65 | -18.49 | 167.65 116811 | 20.11 | 0.02
22| 0ct-03 21.85 1314]1087.27 | 17.25 | 11215 948.08 | 365.92 | 0.28
23| Nov-03 49.80 1214]1300.31 | 76.28 |-276.62 609.44 | 60456 | 050
24| Dec-03 1752 1744]1477.03 | 106.11 | 17131 1167554 | 57646 | 0.33
25| Jan-04 32,86 1248]1449.65 | 66.06 | -73.22 1658.13 |-410.13 | 0.33
26| Feb-04 1073 1337/1469.02 | 52.06 | -87.10 148045 |-14345 | 0.11
27| Mar-04 1576 1220]1458.51 | 3329 |-178.32 141221 [-192.21 | 0.16
28] Apr-04 1102 1183/1449.36 | 2055 |-22553 131338 -130.38 | 0.1
29| May-04 441 1434]1490.48 | 26.73 | -16.27 137081 | 6319 | 0.04
30[ Jun-04 811 1491]1477.84 | 14.92 | 5L02 161193 |-120.93 | 0.08
31| Jul04 16.11 1420(1418.32 | 742 | 73.29 164870 -228.70| 0.16
32| Aug-04 8.44 1760|1459.27 | 7.10 | 25420 161140 | 14860 | 0.08
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Alpha 033
Beta 0.0 MAPE 025
Diff (%) Gamma  0.54
Month (VYoo Yer (YeR)IY: '”tem“o“ Yol Re | G | S |NewS| R | B |AsEN)

33] Sep-04 531 1537(1434.79 | 238 | 132.59 163402 | -97.02 | 0.08
34] Oct-04 5.14 1469/1407.82 | 9.76 | 84.84 154,55 -7555 | 0.5
35| Nov-04 27.88 1555 /1539.19 | 3258 |-119.95 1121.44] 43356 | 0.8
36| Dec-04 1832 2134]1699.02 | 70.76 | 31257 174308 | 390.92 | 0.18
37| Jan-05 28.82 1317|1646.23 | 33.69 |-210.38 169655 |-379.55 | 0.29
38| Feb-05 10.92 1435|1628.87 | 18.38 |-143.77 159282 |-156.82 | 0.11
39| Mar-05 16.40 1757(1741.02 | 4651 | -74.22 146893 | 288.07 | 0.16
40] Apr-05 0.00 1562(1787.53 | 4651 |-225.53 156200 0.00 | 000
41| May-05 16.80 1505|175.76 | 2183 |-167.61 175777 | 25277 | 047
42| Jun-05 9.45 1667(1722.28 | 643 | -593 182461 |-15761 | 0.09
43| 2105 3631 1322|1572.47 | -40.44 |-100.16 180201 |-480.01 | 0.36
44] Aug-05 2981 1376/1398.50 | -80.50 | 105.96 178623 |-410.23 | 0.30
45| Sep-05 36.46 1063/1191.83 | 11835 | -7.47 145059 |-387.59 | 0.36
46] Oct-05 2066 960 |1008.93 |-137.72 | 13.18 1158.33]-198.33 | 0.1
47| Nov-05 5496 1668/1169.62 | -48.19 | 211.32 75126 | 916.74 | 055
48| Dec-05 38.46 2330(1413.08 | 39.30 | 636.35 143400 | 896.00 | 0.38
49 Jan-06 56.23 795 |1306.88 | -435 |-37191 124201 |-447.01 | 0.56
50| Feb-06 55,12 747 |116850 | -4456 |-292.56 115876 |-411.76 | 055
51| Mar-06 1856 1289]1201.83 | -21.19 | 12.24 1049.72 | 239.28 | 0.19
52| Apr-06 1173 1082]1221.94 | -880 |-179.68 955.11 | 126,89 | 0.12
53| May-06 1901 1291]1293.05 | 15.17 | -78.91 104553 | 245.47 | 0.19
54| Jun-06 2534 1039|1222.51 | -1054 |-101.07 130228 |-263.28 | 0.25
55| Jul-06 781 1206]1242.63 | -1.34 | -66.13 111181 | 9419 | 0.08
56| Aug-06 2603 1069/1150.72 | -2851 | 541 13475 |-278.25 | 0.26
57| Sep-06 14,05 1297/1181.53 | -10.72 | 58.39 111474 | 182.06 | 0.4
58| Oct-06 452 1240/1189.05 | -5.25 | 3341 118399 | 5601 | 0.05
59 Nov-06 5.9 1325/1160.98 | -12.09 | 185.98 139513 | -7013 | 0.05
60| Dec-06 115 1806|1155.64 | -10.07 | 64386 178523 | 2077 | 001
61| Jan-07 12.48 884 |118149 | 071 |-332.04 77367 | 11033 | 0.12
62| Feb-07 12466 | NG | 396 |102L51 | 4750 |-470.94 889,63 |493.63 | 1.25
63| Mar-07 17.74 11991104327 | -26.72 | 89.02 986.26 | 212.74 | 0.18
64| Apr-07 12,68 1460(1219.38 | 34.13 | 4550 836.87 | 62313 | 0.43




Appendix Table E48 Forecasted demand of Med M/T calculated by additive
seasonal model with « =0.30, £ =0.30, y=0.62 and
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c=1.0
Alpha 0.30
Beta  0.30 MAPE 032
Diff (%) Gamma_0.62
Month | (YeYed) Yer | (YeFOIY: '”teg‘;‘l)lﬁ“"” Yol Re | G | S |NewS| F| E|AsEN)

1] Jan02| 0.0 244 -108.50
2| Feb-02| 171 286 66,50
3| Mar02| 315 277 75,50
4 Apr02| 3285 368 15.50
5| May-02] 1005 405 52.50
6| un02| 7.0 431 84.50
7| w02 | 1213 490 137,50
8| Aug02| 653 522 169.50
o[ Sep02 | 1494 444 9150
10 Oct02 | 766 410 57.50
11 Nov-02| -83.90 66 286,50
12| Dec-02| 325.76 281[352.50 | 3.36 | 7150 |-109.14
13] Jan-03 62.23 655478.15 | 40.05 | 68.21 247.36 | 407.64 | 0.62
14] Feb-03 52.95 960/670.69 | 85.80 | 15385 45171 |508.29 | 053
15| Mar-03 29.36 964]841.39 |111.27 | 47.19 680.99 | 283.01 | 0.29
16| Apr-03 2117 799/901.91 | 96.04 | -57.83 968.16 |-169.16 | 0.21
17 May-03 61.36 651(878.12 | 60.09 |-120.67 1050.46 |-399.46 | 061
18] Jun-03 41.85 721(847.70 | 32.94 | -46.29 1022.71 |-30L.7L | 042
19] ul-03 37.03 743]798.10 | 8.18 | 18.23 1018.14 |-275.14 | 037
20| Aug-03 28.56 750|741.24 |-11.33 | 75.53 975.77 |-216.77| 0.29
21 Sep-03 6.26 7731715.38 |-15.69 | 7052 82141 | -4841 | 0.06
22| 0ct-03 20.96 958|750.94 | 2.38 | 14455 75719 | 20081 | 021
23| Nov-03 32.79 708(831.97 | 23.28 |-185.85 47582 | 23218 | 033
24 Dec-03 12.29 698/829.53 | 1556 |-108.67 74611 | 4811 | 007
25 Jan-04 79.08 510(724.10 |-20.74 |-106.62 913.30 |-403.30 | 0.79
26] Feb-04 51,99 564]615.40 | -47.12 | 26.74 857.1 |-293.21| 052
27] Mar-04 23.34 4991533.34 | -57.61 | -3.30 615.46 |-116.46 | 0.23
28] Apr-04 8.15 455486.86 | 54.27 | -4L75 417.90 | 3710 | 0.8
29| May-04 4081 527(497.12 |-34.91 | 27.43 311,93 | 21507 | 041
30/ Jun-04 2067 5311496.73 | -24.55 | 3.60 415.91 11500 | 0.22
31/ Jul-04 8.51 536485.86 |-20.45 | 37.99 49041 | 4559 | 0.09
32| Aug-04 1481 635493.63 |-11.98 | 116.30 540.94 | 9406 | 015
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Alpha  0.30
Beta  0.30 MAPE 0.3
Diff (%) Gamma 0.62
Month | (YeYe)Yer | (YeFOIY, '”teU;‘l’l'fe“O" Yol Rl G| S | NewS| Fo| B |AsEN)
33] Sep-04 10445 | NG |246]389.80 |-39.54 | 62.21 552.16 |-306.16 | 1.24
34 Oct-04 373 514]356.02 |-37.81 | 15287 49481 | 1919 | 0.04
35| Nov-04 76.62 566/448.30 | 122 | 2.4 13236 | 43364 | 077
36] Dec-04 51.24 699|556.96 | 3345 | 46.59 340.84 | 35816 | 051
37) Jan-05 24,69 388/561.68 | 24.83 |-148.15 48379 | -95.19 | 0.25
38] Feb-05 3390 458[539.93 | 10.86 | -40.56 613.25 | 15525 | 0.34
39 Mar-05 1472 642(579.14 | 19.36 | 37.67 547.49 | 9451 | 0.5
40| Apr05 6.86 521(567.78 | 16.15 | -57.25 556.76 | -35.76 | 0.07
41| May-05 6.26 615(615.48 | 19,61 | -10.74 57649 | 3851 | 0.06
42| Jun-05 1487 556/610.28 | 12.17 | -32.25 638.69 | -62.69 | 0.15
43| Jul05 4579 453[560.22 | 6.50 | 5194 660.44 |-207.44 | 0.6
44] Aug-05 6106 416[47751 [ 2936 | 6.18 670.02 | 25402 | 061
45] Sep-05 7.80 358/439.77 | 3188 | -74.32 385.94 | -27.94 | 0.8
46 Oct-05 4641 383/354.56 |-47.88 | 75.81 560.76 |-177.76 | 0.46
47| Nov-05 5075 627]402.14 |-19.24 | 14007 30882 | 318.18 | 051
48] Dec-05 4691 809]496.75 | 1492 | 21111 42949 | 37951 | 047
49] Jan-06 14,68 317/497.71 | 1073 | 16831 36352 | 4652 | 0.5
50| Feb-06 14,12 410[491.08 | 552 | -65.65 467.88 | 57.88 | 0.14
51 Mar-06 1793 65(531.62 | 16.03 | 88.27 534.27 | 116.73 | 0.8
52| Apr-06 2607 389(517.23 | 690 |-101.20 49039 |-101.39 | 0.2
53 May-06 2431 413[494.01 | -2.13 | -54.26 51339 |-10039 | 0.24
54 un-06 2947 355]460.49 |-1155 | -77.60 459,63 |-10463 | 0.29
55| Jul-06 0.00 307|448.94 |-1155 | 5094 397.00 | 0.00 | 0.0
56 Aug-06 2673 350(400.31 |-19.97 | -34.38 44357 | 9357 | 027
57] Sep-06 1.29 311[388.14 |-20.33 | -76.06 31502 | 402 | 001
58] Oct-06 438 425[362.22 | 2201 | 67.74 44361 | 1861 | 0.04
59 Nov-06 3194 364/305.33 |-32.47 | 89.66 480.28 |-116.28 | 0.32
60| Dec-06 5.90 457(264.76 |-34.90 | 199.42 483.96 | -26.96 | 0.06
61, Jan-07 7041 208[273.80 |-21.72 | -104.83 6155 | 14645 | 0.10
62| Feb-07 6071 116(230.95 | 28.06 | -96.18 18643 | 7043 | 0561
63 Mar-07 163 296]204.34 | 2762 | 90.37 29117 | 483 | 0.02
64] Apr-07 7970 372(265.66 | 0.94 | 27.32 7551 | 29649 | 080




Appendix Table E49 Forecasted demand of Low A/T calculated by additive

seasonal model with « =0.30, £ =0.30, y=0.77 and
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c=1.0
Alpha  0.30
Beta 030 MAPE 023
Diff (%) Gamma 0.77

Month | (YeYe))Yer | (YeF)IY: '"tec‘;ﬂf“’” Yo Ro| G| s [News| RO| B |AsEM
1[Dec-02| 000 155 93.00
2| Jn03| 5097 234 1400
3| Feb-03| 4487 339 9100
4| Mar03| 383 352 10400
5| Apr03| -3381 233 15,00
6 |May-03] 1459 199 49.00
7 03| 100 197 51.00
8| ko3| 863 214 34,00
o [Aug03| 135 243 5.00
10] Sep-03 | -9.05 21 27.00
11 oct03| 2036 266 18.00
12| Nov03| 2143 32324800 | 15.27 | 75.00
13| Dec-03 56.67 393]330.09 | 3532 | 27.26 17027 | 22273 | 057
14] Jan-04 311 45739709 | 4482 | 4301 35141 | 10559 | 0.3
15| Feb-04 6.16 502 | 432.64 | 42.04 | 7431 532,91 | -30.91 | 0.06
16| Mar-04 560 548 | 46547 | 30.28 | 87.44 578.68 | -3068 | 0.06
17| Apr-04 8.97 538 | 519.23 | 43.62 | 10.05 489.75 | 4825 | 0.09
18] May-04 10.32 573 58059 | 48.95 | -17.06 513.85 | 5915 | 0.10
19| Jun-04 8.31 631 | 645.28 | 53.67 | -22.67 57854 | 5246 | 0.08
20| Jul-04 19.07 558 | 666.86 | 44.04 | -91.74 664.94 | -106.94 | 0.19
21| Aug-04 171 694 | 707.33 | 42.97 | -11.43 70590 | 1190 | 0.02
22| Sep-04 2471 580 | 707.31 | 30.07 |-10437 72330 | -14330 | 0.25
23] Oct-04 4361 526 | 66857 | 943 |-105.85 755.38 | -229.38 | 0.44
24| Nov-04 157 765 | 6860 | 1051 | 8148 75300 | 1200 | 0.02
25| Dec-04 9.29 793 | 71420 | 17.14 | 67.01 71936 | 7364 | 0.09
26| Jan-05 49.49 518 | 654.43 | -593 | -95.40 77435 | -256.35 | 049
27| Feb-05 2527 577 | 604.75 |-19.06 | 441 722.81 | -145.81 | 0.25
28] Mar-05 6.38 719 | 599.46 |-14.93 | 11220 673.13 | 4587 | 0.06
29| Apr-05 654 559 | 57355 |-18.22 | -8.10 595.58 | -3658 | 0.07
30| May-05 1401 626 | 58165 |-10.33 | 30.31 538.27 | 8773 | 0.14
31] Jun-05 1675 659 | 604.43 | 039 | 36,91 54865 | 110.35 | 0.7
32| Ju-05 301 49359825 | -213 |-102.16 512.29 | 1929 | 0.04




Appendix Table E49 (Continued)
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Alpha  0.30
Beta  0.30 MAPE 023
Diff (%) Gamma 0.7
Month (Yt'Yt-l)/Yt-l (YtFt)/Yt mIE\TIF;(l)lﬁIIOH Yi Ri Gt S [NewS| F E Abs(E{Yr)

33| Aug-05 -4.97 557 | 587.81 | -4.62 | -26.38 584.69 | -27.69 | 0.05
34| Sep-05 411 457(576.64 | -6.59 |-116.15 478.81 | -21.81 | 0.05
35| Oct-05 -25.46 370 541.79 |-15.06 |-156.71 46421 | -9421 | 025
36| Nov-05 1211 692 | 551.87 | -7.52 |126.72 608.21 | 83.79 | 012
37| Dec-05 42.54 1064| 680.14 | 33.21 |31141 611.36 | 45264 | 043
38| Jan-06 -38.87 445 66146 | 17.65 |-188.78 617.95 | -172.95 | 0.39
39/ Feb-06 -07.42 4031 597.60 | -6.80 |-151.11 674.70 | -271.70 | 0.67
40| Mar-06 0.00 703 1590.80 | -6.80 |112.20 703.00 | 000 | 0.0
41] Apr-06 -22.40 470 [ 552.40 |-16.28 | -65.55 57530 |-10530 | 022
42| May-06 097 561 | 53449 |-16.77 | 21.37 56643 | 543 | 001
43| Jun-06 -14.83 483 |496.24 |-23.22 | -L77 554.63 | -71.63 | 0.15
44| Jul-06 2493 494 1509.96 |-12.13 | -35.67 37086 | 123.14 | 025
45| Aug-06 2.39 483 1501.29 |-11.09 | -20.14 47145 | 1155 | 0.02
46| Sep-06 29.16 528(536.38 | 276 |-33.03 374,05 | 153.95 | 0.29
47] Oct-06 34.96 588 | 600.82 | 21.26 | -45.12 38243 | 20557 | 035
48| Nov-06 -22.35 612 581.04 | 8.95 | 5286 748.80 |-136.80 | 0.22
49| Dec-06 -21.32 743 | 54247 | -5.30 |225.89 901.40 |-158.40 | 0.21
50{ Jan-07 35.96 544 1595.85 | 12.30 | -83.16 348.39 | 19561 | 036
51| Feb-07 -07.85 2311540.34 | -8.04 |-273.15 457.04 |-226.04 | 098
52| Mar-07 64.99 1841) 891.25 | 99.64 | 758.22 644.50 [1196.50 | 0.65
53| Apr-07 38.23 1498|1162.69 | 151.18 | 243.64 925.34 | 572.66 | 0.38
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Appendix Table E50 Forecasted demand of Low M/T calculated by additive
seasonal model with « =0.54, £ =0.30, =0.30 and

c=1.0
Alpha  0.54
Beta_ 030 MAPE 032
Diff (%) Gamma 0.30
Month — (YeYeYed (YR RN v | RO G| s [NewS| R | B |AbsENY

1[Jan-02| 000 10 2350
2 | Feb-02 | 50,00 15 11850
3| Mar-02| 46.67 22 1150
4| Apr-02 | 59.09 3% 150
5 |May-02| 14.29 40 650
6| Jun02| 500 38 450
7| u-02 | -36.84 24 950
8 | Aug02| 58.33 38 450
9| Sep-02 | -47.37 20 11350
10] Oct-02 | 45.00 29 450
11| Nov-02| 37.93 40 650
12| Dec02 | 127.50 913350 | 7.36 | 57.50 | 6.74
13 Jan-03 90.02 174]126.02 | 32.91 | -2.06 17.36 | 15664 | 0.90
14 Feb-03 63.90 389(294.07 | 73.45 | 15.53 140.43 | 248,57 | 0.64
15| Mar-03 001 356/367.51 | 73.45 |-11.50 356.02 | -0.02 | 0.00
16| Apr-03 67.60 264/343.94 | 44.34 |-22.93 442.46 |-178.46 | 0.68
17| May-03 199.38 198/281.30 | 12.25 |-20.44 394.78|-196.78 | 0.99
18] Jun-03 4539 205(242.96 | -2.93 | -8.24 298.04 | -93.04 | 0.45
19| Jul-03 434 241|245.72 | -1.22 | -8.07 23053 | 1047 | 0.04
20| Aug-03 687 233(235.80 | -3.83 | 231 249.00 | -16.00 | 0.07
21 Sep-03 418 228(237.15 | -2.28 |-12.20 218.47| 953 | 0.04
22| Oct-03 1001 256(248.81 | 1.90 | -0.99 230.38 | 25.62 | 0.10
23| Nov-03 2345 336(293.55 | 14.75 | 17.29 25721 | 7879 | 0.23
24| Dec-03 9.46 404[329.07 | 20.98 | 62.73 315.04 | 88.96 | 0.22
25| Jan-04 225 356(354.40 | 22.29 | 096 348.00 | 8.00 | 0.02
26/ Feb-04 2.9 381[370.59 | 20.46 | 13.99 392.22 [ -11.22 | 0.03
27| Mar-04 6.74 407]405.98 | 2494 | -1.75 379.55 | 2745 | 0.07
28] Apr-04 19.64 341/394.50 | 14.01 |-32.10 407.98 | -66.98 | 0.20
29 May-04 9.54 429]430.76 | 20.69 |-14.84 388.07 | 40.93 | 0.10
30| Jun-04 1633 381(417.63 | 10.54 |-16.75 44321 | 6221 | 0.16
31| Jul-04 1834 355/392.77 | -0.08 |-16.98 420.10 | -65.10 | 0.18
32| Aug-04 10.39 490]444.34 | 15.42 | 15.31 395.01 | 94.99 | 0.19
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Alpha  0.54
Beta 0.0 MAPE 032
Diff (%) Gamma 0.30
Month — [(YeYer)/Ye (YeF)IY: '”temi“o” Yol Re| G | S |NewS| R | E s

33] Sep-04 16641 | NG |168307.77]-30.18 | -50.47 44756 |-279.56| 166
34| Oct-04 25.85 373(330.00 |-14.46 | 12.21 276.60 | 9640 | 0.26
35 Nov-04 29.63 473]391.75 | 8.41 | 3648 332.83 | 140.07 | 030
36 Dec-04 30.08 662|508.41 | 40.88 | 89.99 462.88 |199.12 | 0.30
37 Jan-05 49.82 36645016 | 11.14 |-25.92 548.33 |-182.33 | 0.50
38| Feb-05 11028 431[437.22| 392 | 7.93 47530 | -44.30 | 0.10
39 Mar-05 28.36 605/534.44 | 3191 | 15.75 43339 | 17161 | 0.28
40| Apr-05 6.7 570|585.78 | 37.74 | -27.21 534.24 | 35.76 | 0.6
41| May-05 9.67 555|504.33 | 28.98 |-22.19 608.69 | -53.69 | 0.10
42| Jun-05 -1.60 597 [618.12 | 27.42 |-18.06 606.56 | -9.56 | 0.02
43| Jul05 3177 477]563.14 | 2.70 |-37.73 628.56 |-150.56 | 0.32
44| Aug-05 36.74 425(480.95 |-22.77 | -6.06 58116 |-156.16 | 0.37
45| Sep-05 9.1 374]439.85 |-28.27 | 55.08 407.71| 3371 | 0.9
46 Oct-05 32.85 319(354.61 |-45.36 | -2.14 42379 |-10479| 0.3
47| Nov-05 30.85 500/393.13 |-20.20 | 57.59 345.73 | 154.27 | 031
48| Dec-05 36.32 727|516.50 | 22.88 [126.14 462.92 | 264.08 | 0.36
49| Jan-06 96.73 261(402.13|-18.30 |-60.48 513.46 |-252.46 | 0.97
50| Feb-06 41,94 276(320.89 |37.18 | -7.92 39175 |-115.75| 0.42
51 Mar-06 35.88 467(374.80 | -9.85 | 38.68 299.46 | 167.54 | 0.36
52| Apr-06 31.93 25632051 |-23.19 |-38.40 337.74| -8L74 | 0.32
53| May-06 8.59 301[311.38 |-18.97 |-18.64 275.14| 25.86 | 0.09
54| Jun-06 2358 222(263.95 | 27,51 | -25.23 27435 | -52.35 | 0.24
55| Jul-06 43.38 351(319.24 | -2.67 |-16.88 198.72 152,28 | 0.43
56| Aug-06 15,00 270(294.55 | -9.28 |-11.61 31050 -4050 | 0.15
57| Sep-06 2144 203[319.42 | 097 |-46.48 23019 6281 | 0.1
58] Oct-06 12.33 363[344.72 | 8.27 | 3.99 31825 | 4475 | 0.2
59| Nov-06 2112 339[314.07 | -341 | 47.80 41058 | -71.58 | 0.21
60| Dec-06 450 418[300.44 | -6.47 12357 436.80 | -18.80 | 0.04
61| Jan-07 4413 162/255.10 |-18.13 |-70.27 233.48 | -71.48 | 0.44
62| Feb-07 11014 | NG |109[171.70]-37.71 |-24.35 229.05 12005 110
63| Mar-07 43.76 307[207.02 |-15.80 | 57.07 172.67|134.33 | 0.44
64| Apr-07 44,83 277|258.73 | 445 |-21.40 152.82 | 124.18 | 0.45
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Appendix F
Company’s forecasts data during May’07 to Mar’08



Appendix Table F1 Company’s forecast data comparing with actual sale
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Top A/T | Med A/T | Med M/T | Low A/T | Low M/T
Actual 935 2050 480 1250 403
May'07 Forecast 1456 2498 752 942 503
Error -0.56 -0.22 -0.57 0.25 -0.25
Abs (Error) 0.56 0.22 0.57 0.25 0.25
Actual 705 1935 446 1174 380
Jun‘o7 Forecast 1222 2741 742 1035 544
Error -0.73 -0.42 -0.66 0.12 -0.43
Abs (Error) 0.73 0.42 0.66 0.12 0.43
Actual 578 1640 402 1020 372
Julo7 Forecast 1093 3044 814 1362 594
Error -0.89 -0.86 -1.02 -0.34 -0.60
Abs (Error) 0.89 0.86 1.02 0.34 0.60
Actual 472 1587 398 1097 374
Aug'07 Forecast 1043 3143 810 1485 682
Error -1.21 -0.98 -1.04 -0.35 -0.82
Abs (Error) 1.21 0.98 1.04 0.35 0.82
Actual 401 1586 381 1179 433
Sep'07 Forecast 938 3062 712 1450 541
Error -1.34 -0.93 -0.87 -0.23 -0.25
Abs (Error) 1.34 0.93 0.87 0.23 0.25
Actual 468 2021 488 1353 468
Oct'07 Forecast 771 2742 616 1412 494
Error -0.65 -0.36 -0.26 -0.04 -0.06
Abs (Error) 0.65 0.36 0.26 0.04 0.06
Actual 696 2410 564 1482 473
NOV'07 Forecast 653 2680 713 1380 573
Error 0.06 -0.11 -0.26 0.07 -0.21
Abs (Error) 0.06 0.11 0.26 0.07 0.21
Actual 707 2505 505 1952 433
Dec'07 Forecast 518 2311 677 1413 569
Error 0.27 0.08 -0.34 0.28 -0.31
Abs (Error) 0.27 0.08 0.34 0.28 0.31
Actual 529 2214 456 1501 486
Jan'08 Forecast 418 2082 701 1465 582
Error 0.21 0.06 -0.54 0.02 -0.20
Abs (Error) 0.21 0.06 0.54 0.02 0.20
Actual 528 2479 569 1101 456
Feb'08 Forecast 425 2134 717 1209 547
Error 0.20 0.14 -0.26 -0.10 -0.20
Abs (Error) 0.20 0.14 0.26 0.10 0.20
Actual 664 2842 661 1170 508
Mar'08 Forecast 531 2320 761 1119 567
Error 0.20 0.18 -0.15 0.04 -0.12
Abs (Error) 0.20 0.18 0.15 0.04 0.12
MAPE 0.57 0.39 0.54 0.17 0.31
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