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Prasit Sunthararak 2008: Analysis of Quality Costs in Industrial Plants: A Case Study in
the Upholstery and Furniture Factory and Construction Material and Equipment Factory.
Master of Engineering (Industrial Engineering), Major Field: Industrial Engineering,
Department of Industrial Engineering. Thesis Advisor: Associate Professor

Prapaisri Sudasna-na-Ayudthya, Ph.D. 124 pages.

The objective of this research is to analyze the quality costs in industries, and the
Upholstery and Fumiture Factory and the Construction Material and Equipment Factory are

under this study in order to find a method to reduce cost of quality in the future.

The result indicates that the factory which emphasizes in allocating budgets to
prevent the defects will yield the smaller amount in Appraisal Costs, Internal Failure
Cost, External Failure Costs. Therefore, the Total Quality Cost is 2.56 % of sale revenue.
On the other hand, the factory that gives less important to the Prevention Costs will
result in higher Appraisal Costs, higher Internal Failure Cost and higher External Failure
Costs. Thus, the Total Quality Cost for this factory is considered to be larger than the

previous factory (8.19 % of sale revenue).
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4.4.4 Lack of Fit Test (LOF)
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f. ﬂWSGli’J*ﬂ’ﬁ’f]‘]Jﬂ'JnJLWiﬂgﬁ'iJﬂJ?J\‘]E‘lJLL‘U‘U

vnmsni 8 eglda R, = 827 % wmeanudluanuduulsves
4 v '
AUNUANVUNNI 0INUAUMNIHNA 100 % aumsoensstiamnsneiuiemsaeunlas

YOIRUNUANNDNNI IR UMW A 82.7 %
Y. ATNADVANWIREINOVBIVUTIADY (Model Adequacy Checking)
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Wumsasrnasuanumnzasuazanugndeslumsinzddoya  1ive

' Ay g Y A A gy & 9 o . a ¢
@]ﬁ'ﬁ]ﬁ@‘ll'J'lsllﬂﬂJaVlulﬂiJﬂ'J'lﬂJQﬂﬁ@ﬁl!ﬁgl%@ﬂ@l’lﬂ FIVONNUA  (Assumption) Glummmmzw

Y

A

N1IDANDY AD

1. AANuAIIANAULM TNV NA

4

1 d‘ 1 d‘ = 1 %
2. AURDYUDIAIANNUADIAUADDUNUAUNNUF LY [E(ei)=0]

Y

3. anuulsidsiuvessanuamanaoulininei [Var(e) = 0]

] A 1 Y~ a Y
4. MANUAAIAMADULARZA ] UBaTEADNY [Covl(e, ,ej)=0]
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1) auuaguvennuiulnddmsumanunananaon
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M. Esingtes - 95%Q
0 M.Estinetes
Men  -QO000
% D Q7B
g) —
o - Qodressof At
o 4 A 1231
€ o
8 p-
—
o O -
Q4
Z) —
10 -
5 —
1 —

4 1 4 9 o a 4
M 10 Normal Probability Plot mmmmwmmmﬂﬁau AINITUNITAUATIEUNITDADDEY

a A o Ia Jd A
voulsenunaanIosriuazilesines 1 W.A. 2547

{ < 1 ' 4
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2) auuAgIuvesnNuiudaszvesmnNNAMIANaDY

Residuds Versus the Oder of the Deta
(resporseis FC)
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1AZ9INA1319N 8 92 1AA1 Durbin — Watson Statistic

& 9
2.28 N0
1Ay gAa A Y A ~ (R A I Aa
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3) anuag v NuulslTumnuaaIandou

Residuds \ersus the Fitted VAues
(resporseis FC)
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9 o o a A o Ia 4
2.1.2 Wa"]]a\ulu'cliul] ’mﬂi‘]ﬂﬂﬂuwaﬁLﬂimﬂumaxlﬂﬁ]ium’ai

a y @ Ja J
Tumsaduns i TiduvesTssnundanioamiiwazvostines  az1ddoya

21015199 9 vazravewu Iun lduaad I lumwi 13

4 1 a 4 @ Ia 4
M9 9 Foya % AuNUANNINABEDAYIY VB4 15INUNAANToITILazEI 903

A et 2547
(MUY % A0gaAv1Y)
nou PC AC IFC EFC TQC

UNIIAY 0.95 1.67 0.94 1.59 5.15
AUAWUT 0.64 138 0.68 1.73 4.42
TTRLEV 0.82 2.03 1.06 2.47 6.37
A YRTM] 0.69 3.53 1.88 4.15 10.25
NOBNAY 0.36 2.60 1.37 3.54 7.87
uguIeY 0.29 231 1.24 4.15 7.99
N3NQIAY 0.17 2.05 139 3.49 7.11
darinay 0.11 1.82 138 331 6.61
Ay 0.14 2.65 2.02 5.55 10.36
Aanu 0.08 2.03 1.66 4.41 8.18
AN 0.09 3.21 2.19 5.82 11.32
FuUNAY 0.03 6.95 2.90 6.64 16.51
Waeng) PC A AuNuMItlesny (Prevention Costs)

UMINIIABY M3IA tazMIUsziuaunN (Appraisal Costs)
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Be Be
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UNUANVUNNTBIATUAMNINAGUBN (External Failure Costs)

™
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uAUMNIABIIN (Total Quality Costs)
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(% mananng)

~* Prevention Costs

*~ Appraisal Costs

™ Internal Faihure Costs
External Failure Costs
Total Quality Costs
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A 13 agmunlssnuedanieaiiiwazlestines  Tdunums
o . o v A = ] A v R A
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wlosimes Tdunumstlesiuidr Tedwmalddunumsasiadoy msia uazmsilsziiu
Y VY S v o A Y =
AU wazdunuanuunnTesIugun I gy awanuduiusisaad 3 luamn 6
v o 1 A o o v o A a o 4
uazMNANNFNTUSIFURAsINUAUaNMIANNFUTUTN 1AnINMsInTIzHMsaaneed 1aan
W9 2.1.1 ITHINAUNUANNUINTDIAUAUNN (FC) nudunumstlesiu (PC) uazdunu
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4
1 1 a L4
daalddunuaunmlassuiamgeawlldie TasazinsziaunaldaziBeauniulu

v 9 a s A o w o W dy d'd'sl [
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a 4 a o d
2.2 ﬂ1§')l,ﬂi1$°ﬂﬂ'liiJ’fJ\‘l“]ljin'l@sﬁuﬂmﬂWWﬂI@QIi\i\ﬂuNa@nﬁ'ﬂlmgi’gﬂﬂﬁiuﬂﬂﬁ%lw
a I'd o [ a o d 9
2.2.1 Wafﬂi’JLﬂiW%‘l’ifﬂiﬂﬂfl’é]ﬂﬁ?ﬁiﬂiﬁ\i\ﬂuﬂﬁﬂ?ﬁﬂuagf;ﬂﬂimﬂ@ﬁiN

iWo1hAuNUMIToaiu (Prevention Costs, PC) LAZAUNUMIATIVADY N30

1 Y 1

tagmslsziiunumW  (Appraisal Costs, AC) ﬁﬁwamamunummuﬂwmﬁmqmmw
(Failure Costs, FC) mﬁwmﬁmiwﬁmmﬁuﬁuﬁgﬁaﬁ%mumiﬂﬂﬂaﬂﬂﬁzmmmﬁ'unu
ANUUANTOIIUAMMN  uazamsAATIzEANUd T Tz dunumstlesiu  uaz
Aunumsavgey Mida uazmsdszdiugunin ‘ﬁﬁwasiaéfunummunwimﬁmﬂmmw

9 [V d'
Tanadansen 10

13199 10 #aMIAIIzinsoanesdmsudalssase PC, AC uazdulsan

FC dwsulsenunaniaquazeilnsaineadis 3 we. 2547

annlsdase alszina P, i t Al P-Value
(b)
Constant 0.0068 9.31 0.00767
PC 0.00018 8.02 0.00986
AC 0.808 30.11 0.000
$=0.01750 R’ =99 % R, = 98.8%
Durbin — Watson Statistic = 1.74
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~ 1oy o AA Y ' v .
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Costs, PC) uazﬁunumﬁm’sﬁmau RERL) uazmiﬂimﬁuﬂmmw (Appraisal Costs, AC)

ez I auMIANDERAIT
FC =0.0068 + 0.00018 PC + 0.808 AC )

Tag FC Ao % AUNUATINDNNI 033 1UAUNNADIDAVIY
PC fio % aunumsilesiudesonyie
AC flo % AunuMmsasdoy Midia wagmslszidugunn

ADYDAVY

d' a Y 1 a' dg’
nnaumsoaaeei (2) B, = 0.00018 @wsneTieldim FC azmuiy
: da 2 d d
0.00018 % 9N 9 M1 PC NN 1 % luvmziisn AC asd uaz 3, =0.808 d@wsn
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f. ﬂ'li@l5'Jﬂﬁ’f]‘]Jﬂ'ﬂiJLWiJ'lgﬁiJGU@\‘]EﬂLLUU
A Y 2 1 @
1NNITNN 10 ﬁ]g”lﬂfn Radj = 98.8% neanu N luanuiulsved
Y 4
é’unummmwamﬁmﬂmmw (Failure Costs, FC) NIrua 100 % AUNTDANOEUAINTO
a a 9 ' Y Y
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V. ATIVADUANMINGINOVDIULINADY (Model Adequacy Checking)
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S o
—_

O D0 -
o 5 -

m —

10

5 —

1 —

T T T
Qb 00 0B

Resduds

H ' 4 o o a J
ﬂ]‘Wﬁ 14 Normal Probability Plot GlJf]\iﬂ']ﬂ'J']ilﬂﬁW?’llﬂa@u AINIUNITAUATIEUNITDADDY

Aa o Al 9 =
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Yy A A gy

gnAvureio 1A

HAZIINA13 19N 10 92 18A1 Durbin — Watson Statistic = 1.74 #46
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AonNU
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Residuals Versus the Fitted Values
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A =] PR ' A = @ [l
nnmn 16 azru landeyaiinnuaaianasuinIngz1eaI0619
guseuunuuaz lufigluuy  uaasianuulsdsiuvesamnnuaaanasuiisinsiuazdoya
Ay gt Y A A gy
nlafianugndeuione 1

o o a o Jd
222 wavowwa Iy dwsulssnunaaiaquazgunssinediig

a o 1
Tuadns i Tduveslsanusdaiaquazginsainoasts  azlddoyann

. Q ) . .
AN 11 vazramsuazvuu Iun lduaas 3 lunmn 17

Y 9y Y ' a o d
ﬂ1§1\3ﬁ 11 Vo % AUNUAUNTNABDYDAVIY "1]@\115\3\‘”1!Wa@nﬁﬂllag’fgﬂﬂiﬂlﬂ@ﬁ%l'lﬁ

U w2547
(MUY % ADaAv1Y)
1Aou PC AC IFC EFC TQC

NI IAY 1.25 0.92 0.51 0.27 2.94
AUAWUT 1.14 0.83 0.46 0.20 2.64
TRGH 1.36 0.77 0.43 0.20 2.76
MU 0.96 0.49 0.27 0.14 1.85
WO BN 1.07 0.46 0.26 0.13 1.92
uguIEY 1.41 0.59 0.33 0.15 2.48
NINYIAN 1.44 0.59 0.33 0.15 2.51
GRUAGH 2.55 0.92 0.51 0.23 422
Ay 1.31 0.41 0.22 0.10 2.04
Aa1n 2.20 0.63 0.35 0.16 3.35
AN 1.61 0.43 0.24 0.10 2.38
FUNAY 2.39 0.38 0.21 0.13 3.11

A 9

Wnema PC Ao AUNUMITloany (Prevention Costs)
AC filo dunumsnsivdey mMsda uazmsdszliuganIn (Appraisal Costs)
IFC Ao AunuANNUNNI oI uAun M8y (Internal Failure Costs)
EFC Ao éfu1qummmwimﬁ’mqmmwmauaﬂ (External Failure Costs)

TQC Ao &'unuﬂmmwiﬂﬂsm (Total Quality Costs)
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Y a L4 ° [ a @
ﬂTi'N‘ﬁ 12 HaMsAASIEHMIoAnosd i uaulsoase PC, AC azaulsau

o o a A @ Ia Jd =
IFC d5u lsenunannsesniaazosines I we. 2547

annlsdase anlszinm P, i t A1 P-Value
(b)
Constant 0.971 4.76 0.001
PC -0.662 -2.76 0.022
AC 0.309 5.86 0.000
S =0.2395 R’ =187.5% R’ =847%
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Durbin — Watson Statistic = 1.64
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U. AFINAOUANMANGINDUDIULULIA09 (Model Adequacy Checking)
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(response is IFC)

0.2 —

0.0 e

Residual

01— ¢
02—

_0_3 — []
\ \
1 2 3
Fitted Value

4 ' 4 @ 1 9 [ a 4
MNN 29 ﬂi1T\IGIJE]\1ﬂ1ﬂ31Nﬂﬂ1ﬂLﬂﬁﬂuﬂUﬂ1ﬂi$N1m AIVITUNITAUATIEUNITOADDYVDN

a 4 o Ia 4
Tix‘N”I‘L!Nﬁmﬂ?ﬂﬂﬂuﬂuﬁ&ﬂ@iuﬁ]ﬂi 1 N.A. 2547

§ <3 1 1 4 1Y 1 1
NNMNN - 29 %31,14‘LJulﬁl’JWBﬁI’f)ﬂJ"ﬁﬂWﬂ’JnJﬂﬁWﬂlﬂa@uﬁﬂﬁﬂig%Wﬂﬂ’J@ﬂNquiﬁ‘U

[P=) 1 1 d‘ S d‘ 9 d' Yy
Llﬂulla$hliJ3J§,ﬂLL‘]J‘]J memmmuﬂiﬂi’mmmﬂmmmammaauummmawayaﬂm

Y A A Y
ﬂ’JWNQﬂG]E]QLGH@ﬂ’f)Ulﬂ




84

udnihdunumstleaiu (Prevention Costs, PC) uazAuUNUMIATINAOL MIIA

nagmMIlsziuamn I (Appraisal Costs, AC) NINAADAUNUANIULNNT OIATUANIN
o a o v o o A
Mouon (External Failure Costs, EFC) w1imsinsgnanuduiusiioasuaumsnnnoy
J 1 a 4 v o d 1
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y o Y [ A A 19
Aunumstlesiu wagdunumsasiedeoy msda uazmsdszluguam Niwagedunu

AWUNNIDINUAUNINAIEUDN TAKARIA1T 19N 13
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[ o a A o da Jd
EFC dmsulsenurnaamsesrniauaziesdnes U N.A. 2547

aunlsdase anlszanm B, i t 1 P-Value
(b)
Constant 3.3191 5.62 0.000
PC -2.6862 -3.87 0.004
AC 0.5820 3.82 0.004
S =0.6930 R’ =84% R, = 80.5%
Durbin — Watson Statistic = 2.09

1N d 13 wuniledeniinasedunuanuunns o uguAMAIeUEN (External
Failure Costs, EFC) @iiiA1 P-Value tiooniszauiiodinny 0.05 Ao aunumstosin
(Prevention Costs, PC) uazﬁ’unumimnaau Rl uazmiﬂizgﬁuﬂmmw (Appraisal

Y [ dy
Costs, AC) LlagulﬂﬁNﬂ'ﬁﬂ@ﬂﬂﬂ@\iu

EFC =3.319-2.686 PC + 0.582 AC 4)
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Tag EFC D % AUNUANNUNNTBIATUAMNTNAUDNADIDAYTY
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U. AFINAOUANMANGINDUDIULULIA09 (Model Adequacy Checking)
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{ <3| a '8
1NANA 33 1TUMSINTIEHAUNUAMAIN (Cost of Quality) UINATNFIU

a o J 1 @
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annlsdase anlszinm P, i t A1 P-Value
(b)
Constant -0.000428 -5.10 0.00924
PC -0.000403 -6.21 0.00840
AC 0.556963 106.61 0.000
S = 0.003408 R’ =99.9 % R, = 99.9%
Durbin — Watson Statistic = 1.91
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U. AFINAOUANMANGINDUDIULULIA09 (Model Adequacy Checking)
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MANUIN N
9 o @ a s Y . A
ut’fmmmgjammummmmwmunuﬂmmw (Cost of Quahty) GIJ@QTﬁ\‘]\TIUNﬂ@]

A o A S A
msoarvaaziosiwes 1 w.e. 2547



Y a a 4 @ Ia 4
ﬂTﬂQNN?ﬂﬁ N1 LEANYDAVY, sgfmqumiwaﬁ, LmzéfunuﬂmmwmaﬂﬁNmWamﬂ?ewumamwaim%ﬂs U w.A. 2547

(W28 1)
G?IJ‘L!‘V]‘L! Prevention Appraisal Internal Failure External Failure Total Quality

1AoU YoAVY MINAN Costs Costs Costs Costs Costs
u.f. 27,391,492.48 19,316,960.77 260,910.00 457,238.59 256,698.18 436,876.50 1,411,723.27
N, 38,974,783.23 25,971,246.16 249,954.60 536,025.03 263,207.77 673,636.54 1,722,823.94
i.a 27,132,904.28 23,360,635.48 221,466.31 549,900.71 287,935.13 669,421.00 1,728,723.15
1.8, 17,042,592.89 22,029,345.22 117,711.99 602,166.96 319,683.96 707,019.56 1,746,582.47
N.A. 23,474,256.34 24,126,745.22 84,401.17 610,189.75 320,785.37 831,462.50 1,846,838.79
1.6 26,504,880.99 19,576,534.75 76,376.82 613,105.37 328,766.01 1,099,409.90 2,117,658.10
f.f. 32,208,499.15 16,902,742.81 53,214.02 661,819.00 448,935.01 1,124,983.87 2,288,951.90
a.9. 38,516,594.98 36,651,871.43 41,098.50 699,696.65 530,022.79 1,275,604.51 2,546,422.45
f.9. 26,732,698.43 28,105,741.22 36,215.89 708,882.05 539,220.47 1,484,040.88 2,768,359.29
f1.9. 35,097,483.02 31,037,047.65 28,160.30 711,773.46 584,268.19 1,546,447.50 2,870,649.45
n.9. 26,878,898.31 21,298,498.26 25,000.00 862,661.94 589,070.45 1,565,695.25 3,042,427.64
5.0. 25,121,770.99 19,961,464.09 6,588.02 1,746,052.42 727,664.07 1,667,435.82 4,147,740.33
Total | 345,076,855.09 288,338,833.06 1,201,097.62 8,759,511.93 5,196,257.40 13,082,033.83 28,238,900.78

I11



Y ) ' v . a 4 o Ja P
minwuanﬁ N2 !Lﬁﬂ\19’]‘11!1/!uﬂ')’mUﬂWi@QﬂTuﬂmﬂ’lWﬂ’lﬂu@ﬂ (External Failure COStS) GU'BQ15\1\1'I‘LlwﬁG]Lﬂ?@ﬂﬂuﬁl!ﬁ&ﬂﬂiu!ﬂﬂi

1w 2547
(W38 1IM)

1Aow aldnelumsvaenndonio amldnelumsmandudvesgn Total
UNTINY - 436,876.50 436,876.50
AU - 673,636.54 673,636.54
MIRERY - 669,421.00 669,421.00
I8 Y - 707,019.56 707,019.56
W HAAY - 1,546,447.50 1,546,447.50
ﬁf}l.!"lfli! - 1,099,409.90 1,099,409.90
N3N AN - 1,124,983.87 1,124,983.87
GRUAGE 69,654.81 1,205,949.70 1,275,604.51
ey - 1,484,040.88 1,484,040.88
fan - 1,546,447.50 1,546,447.50
WA IYY 1,565,695.25 1,565,695.25
TRRLHY - 1,667,435.82 1,667,435.82

Total 69,654.81 13,012,379.02 13,082,033.83

ey Uszianmanay Ao MIwaa gAY MIvuas 31a

HazUITyRUYe

48!



d' 9 [ . a A @ A Jd
MAINNUINT N3 uﬁm@unumiﬂmﬂu (Prevention Costs) voulsanunannsosriazilesines U w.e. 2547

(M2e: 1)
ArilSnun mlgnelums AlneUTY ml¥nelumsiiuin GREAN

iAo 1% Mesnuustlosiu duumn A79619919 ) GLEIBTN Total
1.A. 25,000.00 3,370.00 15,400.00 - 217,140.00 260,910.00
N.N. 25,000.00 3,130.00 - 8,259.00 213,565.60 249,954.60
1. 25,000.00 7,315.61 - 75,585.70 113,565.00 221,466.31
1.8, 50,000.00 - - 67,711.99 - 117,711.99
WA 25,000.00 48,187.17 - - 11,214.00 84,401.17
K| 50,000.00 26,376.82 - - - 76,376.82
.f. 25,000.00 28,214.02 - - - 53,214.02
a.. 25,000.00 16,098.50 - - - 41,098.50
n.9. 25,000.00 9,391.44 1,121.50 702.95 - 36,215.89
9.9, 27,410.30 750.00 - - - 28,160.30
N.8. 25,000.00 - - - - 25,000.00
5.9 - 1,620.00 3,000.00 1,968.02 - 6,588.02
Total 327,410.30 144,453.56 19,521.50 154,227.66 555,484.60 1,201,097.62

el




Y o a a 4 o Ia o
ﬂ1§NN‘H'Jﬂﬁ n4 uﬁméfunumimfmﬁau N139A uazmiﬂizmmmmw (Appraisal Costs) maﬂimuwawm?mwmuamﬂammm 1 WA, 2547

(¥1128: 1)
MIATIVADUAUN N MIATIVADUAUN N MIATINADLAUMN MINTNADLUAZNATOU

1Aou Jagauriudn Tunszurums Hugathe HanNua Total
.. 91,447.72 274,343.15 68,585.79 22,861.93 457,238.59
nw. 107,205.01 321,615.02 80,403.75 26,801.25 536,025.03
1.0 109,980.14 329,940.43 82,485.11 27.495.04 549,900.71
10,9, 120,433.39 361,300.18 90,325.04 30,108.35 602,166.96
w.A. 122,037.95 366,113.85 91,528.46 30,509.49 610,189.75
.o 122,621.07 367,863.22 91,965.81 30,655.27 613,105.37
n.. 132,621.07 397,091.40 99,272.85 33,090.95 661,819.00
a.. 139,393.33 419,817.99 104,954.50 34,984.83 699,696.65
n.o. 141,776 41 425,329.23 106,332.31 35.444.10 708,882.05
a.0. 142,354.69 427,064.08 106,766.02 35,588.67 711,773.46
.o, 172,532.39 517,597.16 129,399.29 43,133.10 862,661.94
5.A. 349,210.48 1,047,631.45 261,907.86 87,302.62 1,746,052.41
Total 1,751,902.39 5,255,707.16 1,313,926.79 437,975.60 8,759,511.93

148!




MSIHUINT N5 LAAIRUNUANNDNNI DI AN INA18TY (Internal

. a A Y Ia Jd A
Failure Costs) voulsenuraanIosriuaazilesiwes 1 N.A. 2547

(1128: VIN)

Ao msud lvauunnses MsATIERUE LN aldelsullgamisaz Tngay Total
UNINY 125,204.09 10,488.90 117,220.19 3,785.00 256,698.18
prmﬁuﬁ 129,397.11 8,637.79 125,172.87 - 263,207.77
Huau 90,044.20 6,865.42 21,356.87 169,668.64 287,935.13
W8y 93,414.23 18,091.51 170,489.72 37,688.50 319,683.96
NYHNIAY 143,882.13 15,147.00 126,094.24 35,662.00 320,785.37
ﬁf}i.!"lfli! 86,545.66 36,845.68 187,322.67 18,052.00 328,766.01
nINYINY 64,752.23 52,085.49 329,113.59 2,983.70 448,935.01
GRUAGE 93,413.92 21,644.15 176,668.32 238,296.40 530,022.79
U 83,958.79 21,576.35 179,425.83 254,259.50 539,220.47
fany 112,683.68 20,977.80 178,520.71 272,086.00 584,268.19
Wf]ﬂ%ﬂ"lﬂu 92,596.85 2,346.34 167,386.07 326,741.19 589,070.45
FUNAN 94,114.60 27,926.08 179,899.64 425,723.75 727,664.07

Total 1,210,007.49 242,632.51 1,958,670.72 1,784,946.68 5,196,257.40

SII




H T a 4 @ da 4
ﬂ1§NN‘I—!'Jﬂﬁ N6 LIETAI % ﬁ’unuammwmaamw maﬂtmmNamﬂ%mmuam\lmwﬁ]m 9 ./, 2547

(KUY % A0gDAUIY)

pou | goAvIY ) Prevention Costs Appraisal Costs Internal Failure Costs External Failure Costs Total Quality Costs

u.9. 27,391,492.48 0.95 1.67 0.94 1.59 5.15
NN, 38,974,783.23 0.64 1.38 0.68 1.73 4.42
i.n. 27,132,904.28 0.82 2.03 1.06 2.47 6.37
1.8, 17,042,592.89 0.69 3.53 1.88 4.15 10.25
N.A. 23,474,256.34 0.36 2.60 1.37 3.54 7.87
.. 26,504,880.99 0.29 2.31 1.24 4.15 7.99
n.f. 32,208,499.15 0.17 2.05 1.39 3.49 7.11
a.a. 38,516,594.98 0.11 1.82 1.38 3.31 6.61
n.8. 26,732,698.43 0.14 2.65 2.02 5.55 10.36
1.9, 35,097,483.02 0.08 2.03 1.66 4.41 8.18
N.4. 26,878,898.31 0.09 3.21 2.19 5.82 11.32
5.9. 25,121,770.99 0.03 6.95 2.90 6.64 16.51
Total 345,076,855.09 0.35 2.54 1.51 3.79 8.19

911
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Y a a o Jd
M319WUINT V1 1AAEDAYY, AuNUMIKAR, tazdunuaunwueslssnunanigauazglnsaineaine I we. 2547

(V1128 1)
1hau HRICRINL] ﬁ’unumiwam Prevention Costs Appraisal Costs Internal Failure Costs External Failure Costs Total Quality Costs
9. 18,049,721.18 12,125,647.14 224,939.29 165,312.08 91,516.96 48,196.78 529,965.11
N, 19,686,097.00 9,896,897.08 225,123.07 163,408.59 91,273.78 39,359.41 519,164.85
i.a 19,314,193.40 10,785,279.97 262,612.95 148,912.66 82,438.22 39,281.54 533,245.37
1.9. 27,991,943.97 13,855,655.92 267,391.07 136,613.08 75,629.16 38,366.66 517,999.97
W.A. 25,215,063.79 15,663,593.02 270,331.45 116,260.22 64,361.80 33,169.35 484,122.82
.6 19,487,748.41 18,469,012.67 275,477.12 115,088.84 63,713.32 29,315.17 483,594.45
f.f. 19,215,019.11 14,479,082.50 276,763.54 114,063.88 63,145.89 29,178.91 483,152.22
a.9. 12,272,818.66 11,361,949.56 313,150.77 113,478.18 62,821.65 28,633.87 518,084.47
.8, 27,669,627.52 21,196,503.99 362,218.41 112,453.22 62,254.23 28,322.42 565,248.28
f1.9. 16,859,629.67 12,078,890.14 370,855.79 106,596.28 59,011.82 27,816.32 564,280.21
.9, 23,132,403.65 8,821,486.22 371,590.88 99,567.96 55,120.93 23,845.34 550,125.11
5.0. 19,041,464.10 7,122,648.77 455,024.24 72,479.62 40,124.80 23,825.87 591,454.53
Total | 247,935,730.46 155,856,646.98 3,675,478.58 1,464,234.61 811,412.56 389,311.64 6,340,437.39

811



d‘ 9 @ . Aa o 1 9 =
A NHEUINN V2 LLﬁﬂQﬂH'K]UﬂWﬁﬂﬂ\iﬂu (Prevention Costs) ‘U’E)\‘]I§\1\11L!Nﬁﬂ’3ﬁﬂ‘a$ﬂﬂﬂﬁﬂlﬂ’ﬂﬁﬁ']ﬂ 1 wa. 2547

(W12 1)
) thuAsosio MUIMINAAL aye. lumsvamszuy MUIM3 MoUTNFNNUIQNU
o A o A a4 e - A , Total

INT0IIN3 1T0INBIATBITNAT AANIN ISO 9000 AN Tunazaszmea

u.a. 189,987.62 1,742.24 5,351.66 25,704.00 2,153.77 224,939.29
.N. 190,142.83 1,743.67 5,356.04 25,725.00 2,155.53 225,123.07
.0 221,807.44 2,034.04 6,247.98 30,009.00 2,514.49 262,612.95
1.9. 225,843.12 2,071.05 6,361.66 30,555.00 2,560.24 267,391.07
WA, 228,326.62 2,093.82 6,431.62 30,891.00 2,588.39 270,331.45
.y 232,672.74 2,133.68 6,554.04 31,479.00 2,637.66 275,477.12
f.a. 233,759.27 2,143.64 6,584.65 31,626.00 2,649.98 276,763.54
a.a. 264,492.56 2,425.47 7,450.36 35,784.00 2,998.38 313,150.77
n.g. 305,935.94 2,805.52 8,617.75 41,391.00 3,468.20 362,218.41
f1.9. 313,231.22 2,872.42 8,823.25 42,378.00 3,550.90 370,855.79
n.g. 313,852.09 2,878.11 8,840.74 42,462.00 3,557.94 371,590.88
5.0. 384,321.35 3,524.34 10,825.75 51,996.00 4,356.80 455,024.24
Total 3,104,372.80 28,468.00 87,445.50 420,000.00 35,192.28 3,675,478.58

611




Y @ a a o g
ﬂﬁNNH'Jﬂﬁ U3 Llﬁﬂﬁﬁg]lu‘lqi‘!ﬂﬁﬁi’ﬁ]ﬁ’ﬂﬂ 11374 LLﬁ%ﬂﬁﬂﬁZLNUﬂmﬂWW (Appraisal Costs) GUfNIi\‘NTL!Nﬁ@]’)ﬁﬂllﬁ%@ﬂﬂ‘iﬂ!ﬂ@ﬁ%ﬁﬁ 1 w.e. 2547

(MU29: VM)
ﬂ”liﬂ'i')ﬁ]ﬁ@ﬂﬂmﬂ??‘l ﬂWiﬁ‘i'Jﬂﬁ'ﬂ‘Uﬂﬂlﬂ1W ﬂWiﬁi'Jﬂﬁ't‘)‘Uﬂmﬂ”IW ﬁ?i%ﬁ1ﬂ£ﬁﬁ’lﬂﬁ@ﬂ

Ao Tagautiudn Tunszuaums ﬂ]zufgﬂﬁ'm wazlumnadou Total
.. 42,467.74 30,334.10 48,534.56 43,975.68 165,312.08
R 41,978.74 29,984.82 47,975.71 43,469.32 163,408.59
7.0 38,254.82 27,324.87 43,719.80 39,613.17 148,912.66
1308, 35,095.13 25,067.95 40,108.72 36,341.28 136,613.08
WA, 29,866.60 21,333.28 34,133.25 30,927.09 116,260.22
il 29,565.67 21,118.34 33,789.34 30,615.49 115,088.84
a.. 29,302.37 20,930.26 33,488.42 30,342.83 114,063.88
a.n. 29,151.90 20,822.79 33,316.46 30,187.03 113,478.18
n.8. 28,888.60 20,634.71 33,015.54 29,914.37 112,453.22
a.. 27,383.98 19,559.99 31,295.98 28,356.33 106,596.28
n.e. 25,578.45 18,270.32 29,232.51 26,486.68 99,567.96
5.0, 18,619.60 13,299.72 21,279.55 19,280.75 72,479.62
Total 376,153.60 268,681.15 429,889.84 389,510.02 1,464,234.61

0CI




H v a o g
MIHUINA V4 1AAIAUNUANVUINTDIATUAMNNN8TY (Internal Failure Costs) v041590unanidquazginsaineasn I wa. 2547

hou MIuA NUVANTBY (UIN)
UN31AY 91,516.96
AT 91,273.78
Huaw 82,438.22
IWHI8U 75,629.16
NYBNIAY 64,361.80
Uy 63,713.32
NINGIAN 63,145.89
GRUALHT 62,821.65
AuegU 62,254.23
AanAw 59,011.82
wAINIgU 55,120.93
FUNAY 40,124.80

Total 811,412.56
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H ' a o Al
MSHUINA U5 HAAIAUNUANVUINTDIATUADNINNBUDN (External Failure Costs) o3 1saaiunaniaquazglnsainedsis I wa. 2547

hou alFofimasinmssulseiudud @m)
UNIIAY 48,196.78
ANATUT 39,359.41
TRGHY 39,281.54
WU 38,366.66
WA 33,169.35
Uy 29,315.17
NINYIAY 29,178.91
GAVALT 28,633.87
AU 28,322.42
AaAY 27,816.32
wAINIU 23,845.34
FUNAY 23,825.87

Total 389,311.64

(44!



H 1 a o d 1
MSIHUINT V6 1AAY % AUNUABNINABEDAYIE VoI TssnuranTaquazglnsainedde T wa. 2547

(MU8: % 9089AV18)

1AoU gaavu1y (UIN) Prevention Costs Appraisal Costs Internal Failure Costs External Failure Costs Total Quality Costs

u.f. 18,049,721.18 1.25 0.92 0.51 0.27 2.94
N, 19,686,097.00 1.14 0.83 0.46 0.20 2.64
.. 19,314,193.40 1.36 0.77 0.43 0.20 2.76
1.9. 27,991,943.97 0.96 0.49 0.27 0.14 1.85
W.A. 25,215,063.79 1.07 0.46 0.26 0.13 1.92
1.6 19,487,748.41 1.41 0.59 0.33 0.15 2.48
f.f. 19,215,019.11 1.44 0.59 0.33 0.15 2.51
a.9. 12,272,818.66 2.55 0.92 0.51 0.23 422
f.9. 27,669,627.52 1.31 0.41 0.22 0.10 2.04
f1.9. 16,859,629.67 2.20 0.63 0.35 0.16 3.35
n.9. 23,132,403.65 1.61 0.43 0.24 0.10 2.38
5.0. 19,041,464.10 2.39 0.38 0.21 0.13 3.11
Total 247,935,730.46 1.48 0.59 0.33 0.16 2.56
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