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ABSTRACT
Title of Thesis The development of data quality audit system
Author Sakda Loetpipatwanich
Degree Master of Science (Applied Statistics)

Year 2021

There is much research in the last decade, but researchers have continued to
study solutions to the problem of poor data quality but have not been able to deal
with it. Due to the leap in information technology advancement causing the
transition of the traditional data age to the age of Big Data where information comes
from a variety of sources, various types, and there are enormous numbers. This
change made data quality management more difficult and complex which cause a
lot of labor and time. It also requires knowledge and understanding in examining the
quality of information. As a result, data quality checks are often ignored until causing
various negative effects afterward.

The replacement of labor in data quality auditing by using a computerized
system is another option to reduce the labor and complexity of performing data
quality checks. Therefore, this research has the concept of designing and developing
an information quality auditing system. It was developed using Python, the most
widely used programming language in engineering today. The results of the

satisfaction survey on the system showed that the users were satisfied because the



system can greatly reduce the time spent on data quality checks and also improves

the quality of work even further
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{178CAFCO-F870-4777-8503-F304B47FD80D} 35000 1995-06-22 00:00
{66965E7 1-414E-4DAS-9BA9-F304B75E1200} 90000 1995-03-30 00:00
{EDC2813A-433E-406E-A30D-F304D0DDICSF) 1995-02-28 00:00

(681FDDBD-5816-47BE-BABF-F304E02B8F26) 25000 1995-08-16 00:00
{ABDA787B-0820-41B6-AF7F-F694AF3BCDS5C) 63000 1995-01-11 00:00
{A30F3313-D08F-4F00-BCCB-FG94DA91D30A} 30000 1995-11-30 00:00

{21A78385-2D67-4BD3-8A30-F694E620F433) 248000  1995-05-24 00:00
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ATNN 2.4 aNWULLLAIY a;&awaugim

Propenty  oiaiNew
Type

T

Y

Duration

Town/City

NORTHAMPTON

LIVERPOOL

BLACKPOOL

LYME REGIS

LEIGH

LONDON
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Transaction unique id Price Date_of_Transfer Prozeﬂy OldiNew Duration  Town/City

[178CAFCO-F870-4777-8503-F304B47FDE0D} 35000 1995-06-22 00:00 T N F NORTHAMPTON
{66865E71-414E-4DA5-98A9-F304B75E12D0} 90000 1995-03-30 00:00 s N F LIVERPOOL
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{ABDATB7B-0820-41B6-AF7F-FG84AF3BCD5C) 63000 1995-01-11 00:00 ] N F LYME REGIS
{A30F3313-D08F-4F 00-BCCB-FE94DA21D30A} 30000 1995-11-30 00:00 s N L LEIGH
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wiug i lunsalnyadeyaiedny dvaieuvaitoya nnuvaslayadswanstoyaningaiy

duanstayalinseiunansindeyalifinauutugr uenanil Batini et al. (2009) §yauney
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5% 2

0 - dadudruruunddayanliideyatidou
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Toyatntou
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= 1 - ( FwuumtayaniAnvilouiunnuszn1s/Anuiuuaiveyaiavium)

Transaction_unique_id Price
{178CAFCO0-F870-4777-8503-F304B47FD8OD} 35000
{178CAFC0-F870-4777-8503-F304B47FD80D} 35000
{EDC2913A-433E-406E-A30D-F304D0ODDIC3F} 59000
{681FDDBD-5816-47BE-BABF-F304E02B8F26) 25000
{ABDA7B7B-0820-41B6-AF7F-FGR4AF3BCD5C) 63000
{A30F3313-D08F-4F00-BCCB-FE94DA91D30A} 30000
{21A78385-2D67-4BD3-8A30-FE94ES520F433) 248000

%
o

2.5 {AAUANGNADS

Date_of_Transfer Property Old/New Duration Town/City

= Type
1995-06-22 00:00 T F NORTHAMPTON
1995-06-22 00:00 T F NORTHAMPTON
1995-02-28 00:00 S F MANCHESTER
1995-08-16 00:00 F L BLACKPOOL
1995-01-11 00:00 S F LYME REGIS
1995-11-30 00:00 S L LEIGH
1995-05-24 00:00 F L LONDON
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Transaction unique id Price

{178CAFCO-FB70-4777-8503-F304B47FD8B0D} 35000

{66965E71-414E-4DAS-98A9-F304B75E12D0} 20000
{EDC2913A-433E-406E-A30D-F304D0DDSC3F} 59000
{681FDDBD-5816-47BE-BASF-F304E02B8F26} 25000
{ABDATB7B-0820-41B6-AF 7TF-F694AF3BCDSC} 63000
{A30F3313-D0EF-4F00-BCCB-FE94DAS1D30A} 30000

Data Consumer Defined Rules 0 - 100000

)

Date_of_Transfer :;;Eeny Old/iNew  Duration Town/Gity
1895-06-22 00:00 T N F NORTHAMPTON
1995.03-30 00:00 S N F LIVERPOOL
1895.02.28 00:00 S N F MANCHESTER
1895-08-16 00:00  F N L BLACKPOOL
1895-01-11 00:00 s N F LYME REGIS
1995-11-30 00:00 S N L LEIGH
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Da ta P I'Ofl ','i n g Re pO rt Profiling Date: 2021-11-07T14:46:20+0700

Profile Engine: 4.0.16

Profile Id: 58da529b-52f1-4edd-B8fe5-c914e5dad4fa
File Name: transactionData

Primary Key:

Missing Condition: default

Summary

541909 8 0 3.0%
Records Columns Blank Column(s) % Missing Data
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After Remove Duplicated Duplicated Record(s) Completed Record(s) % Completed Record(s)
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2.1) @A — InvoiceNo
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Column Profile

Column Name: InvoiceNo

Categorical =1 5.0% 0 6-7
Data Type Is primary key? Unique Data Missing Data Data Length

Top 5 Unique Data Top 5 Unique Pattern
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2.2) @aun — StockCode

Column Name: StockCode

Categorical False 10% 0 1-12
Data Type Is primary key? Unique Data Missing Data Data Length

Top 5 Unique Data Top 5 Unique Pattern
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2.3) @aun — Description

Column Name: Description

Categorical False 1.0% 1509 3-35
Data Type Is primary key? Unique Data Missing Data Data Length

Top 5 Unique Data Top 5 Unique Pattern
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2.0) @nuA — Quantity

Column Name: Quantity

Numerical False 0.0% 0 1-6
Data Type Is primary key? Unique Data Missing Data Data Length

Top 5 Unique Data Top 5 Unique Pattern

Histogram Boxplot
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Metrics Metrics

Metrics Value Metrics Value
(distinct value 722 imedian 30
min -80995.0 first quartile o
max 80995.0 tthird_quartile 10.0
mean 9.62 iqr 9.0
mode .0 inii -35
median 3.0 imaximum 145
Variance 48018.03 upper outliner datapoint 69340

iati 21913 lower outliner datapoint 4413
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2.5) @nuf — InvoiceDate

Column Name: InvoiceDate

Categorical False 4.0% 0 13-16
Data Type Is primary key? Unique Data Missing Data Data Length

Top 5 Unique Data Top 5 Unique Pattern
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2.6) @aun — UnitPrice

Column Name: UnitPrice

Numerical False 0.0% 0 3-9
Data Type Is primary key? Unique Data Missing Data Data Length

Top 5Unique Data Tap 5 Unique Pattern

wwwwww

Histogram Boxplot
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Metrics Metrics
Metrics Value Metrics Value
distinct value 1630 median 208
min ~11062.06 (first quartile 125
max 38970.0 third_quartile 14.13
mean 463 liqr 288
mode 125 minimum -0.19
median 2.08 maximum 5.57
\Variance 9454.28 upper outliner datapoint 85419
Standard deviation 97.23 lower outliner datapoint 2

AT 4.9 nadnSnIRTIRERUTEIEALS UnitPrice
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Column Name: CustomerlD

Categorical False 1.0% 135037 3-7
Data Type Is primary key? Unique Data Missing Data Data Length

Top 5 Unique Data Top 5 Unique Pattern
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2.8) d@nus — Country

Column Name: Country

Categorical False 0.0% 0 3-20
Data Type Is primary key? Unique Data Missing Data Data Length

Top 5 Unique Data Top 5 Unique Pattern
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Audited Results

Missing

24.78%
Out of Range
3.88% ['Out of Ragge,Mlssmg']

73.15%

536641 730
Audited Records Pass(%)

AR 4.13 wadnsannisesavaeumuteululuguuuunsivhanay

nadnslunmsnwansdiiiui Sduiudeyafignasiaaeudnuiu 536,641

v -

578015 %qLﬂuﬁwuauﬁﬁmmagawzﬁ%uaaﬂLLé"J 99N TUIUIUINSIFUNU U LR

fvuna Tnenunddnunuiniuteulanamunsiuin 392,553 518015 wseany 73.15% lag

| & Aoy

Fen15Adnn1sastusenisiddvengyvie 24.78% Jeyaieguoniide 1.69% wazdoya

Y

eNsNINayagamewazueniidemeay 0.38%

Y Y

536641 730
Audited Records Pass(%)
Out of Range
Column Name Range Pass Pass(%)
lQuantity [rmin1, max: 1000} [s25939 [oso% I
UnitPrice [tmin: 0, max: 200} s36078 ooz |

Data Pattern

‘Cn lumn Name Regex Pattern Pass Pass(%)
|invoiceDate (*[0-31(0-9]-[0-1][0-9}-20[0-8)[0-8] [0-2]{0-9]{0-5][0-I}0-5)[0-5) 536641 looo%
Missing Data
Null Condition: null
Column Name Missing Data Pass(%)
o 100.0%
StockCode 0 100.0%
Description 1454 100.0%
Quantity 0 100.0%
InvoiceDate o 100.0%
UnitPrice (] 100.0%
(e 135037 75.0%
[Country (] 100.0%

AN 4.12 HAdN5IINN1SASIEBUANLEaUlY

HadNSN1INTIRARUAMAIMTeYaLenmuRaulYNi A

'
1 )

1) MInsiaaeuiidevesteyaluanusd Quantity nulnddeyaduamuieulydiuiu

Y

98% Tuvaueifoyaluanuirunuiouly 100%
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2) ﬂ?ﬁmi’é‘\]ﬂa‘U'ﬁJLLUU“U@ZJaIuﬂmJﬂ InvoiceDate wWuindvesan WUWWNLQBUI‘U 100%

Y

3) mInsavaeuteyagymelundazanusd nuindl 2 aaudafideyagamie Téun

¥

anusf CustomerlD Tnefidwaudayagyme 135,037 vioAndu 25% ndeyaiaun uay

Y

anusi Description Inedid wiudeyadamie 1,454 wiaAnlu 0.002% ndeyarnnue

Y y v

transactionData_with_tag % [
File Edit View Insert Format Data Tools Extensions Help Lastedit was seconds ago

o~ E T 100% v § % 0 .00 123v  Arial - 1 - BISA *H Eviv|p-%y coE W Y~ I
" - is_out_of range
A B c ] E F ] H 1 J K L

1 InvoiceNo = StockCode — Description — Quantity = InvoiceDate — UnitPrice ~ CustomerlD — Country = [is_out_of re T |is_incorrect = is_outliner ~— is_missing_
143 C536379 D Discount -1 01-12-2010 9:41 275 14527 United Kingdom out_of range N N N

1% C536383 35004C SET OF 3 COLC -1 01-12-2010 9:49 4.65 15311 United Kingdom out_of range N N N

237 | C536391 22556 PLASTERS IN T 12 01-12-2010 10:2 1.65 17548 United Kingdom out_of range N N N

238 C536391 21984 PACK OF 12 PIF -24 01-12-2010 10:2 0.29 17548 United Kingdom out_of range N N N

239 C536391 21983 PACK OF 12 BL -24 01-12-2010 10:2 0.29 17648 United Kingdom out of range N N N

240 C536391 21980 PACK OF 12 RE 24 01-12-2010 10:2 0.29 17548 United Kingdom out_of range N N N

241 C536391 21484 CHICK GREY H -12 01-12-2010 10:2 3.45 17548 United Kingdom out_of_range N N N

242 C536391 22557 PLASTERSINT -12 01-12-2010 10:2 1.65 17548 United Kingdom out of range N N N

243 C536391 22553 PLASTERS IN T 24 01-12-2010 10:2 1.65 17548 United Kingdom out_of_range N N N

918 C536506 22960 JAM MAKING S| -6 01-12-2010 12:3 4.25 17897 United Kingdom out_of range N N N

1407 C536543 22632 HAND WARMEF -1 01-12-2010 14:3 241 17841 United Kingdom out_of range N N N

1408 C536543 22355 CHARLOTTE B/ -2 01-12-2010 14:3 0.85 17841 United Kingdom out_of_range N N N

1780 536544 DOT DOTCOM POST 1 .01-12-2010 14:3 569.77 United Kingdom out_of range N N missing_data
1939 C536548 22244 3 HOOK HANGE -4 01-12-2010 14:3 1.95 12472 Germany out_of_range N N N

1940 C536548 22242 5 HOOK HANGE -6 01-12-2010 14:3 1.66 12472 Germany out_of range N N N

1941 C536548 20914 SET/5 RED RET -1 01-12-2010 14:3 2.95 12472 Germany out of range N N N

1942 C536548 22892 SET OF SALTA -7 01-12-2010 14:3 1.25 12472 Germany out_of_range N N N

1943 C536548 22654 DELUXE SEWIN -1 01-12-2010 14:3 5.95 12472 Germany out of range N N N

1944 C536548 22767 TRIPLE PHOTO -2 01-12-2010 14:3 9.95 12472 Germany out of range N N N

1945 C536548 22333 RETROSPOT P -1 01-12-2010 14:3 1.65 12472 Germany out_of_range N N N

1946 C536548 22245 HOOK, 1 HANG -2 01-12-2010 14:3 0.85 12472 Germany out of range N N N

1947 C536548 22077 6 RIBBONS RU: -6 01-12-2010 14:3 1.65 12472 Germany out of_range N N N

1948 | C536548 22631 CIRCUS PARAC -1 01-12-2010 14:3 1.95 12472 Germany out of range N N N
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is_out_of range, is_incorrect pattern, is_outliner, is_missing data Insunavanusaziluy
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1) AguANaNysal

o

1.1) ddiuauATUIUTBITRLATI VA

ﬁﬂuauﬁagaﬁwm = 536,641 x 8 = 4,293,128
f\i’ﬂmuﬁagaqm}maﬂy’mm = 1,454 + 135,037 = 136,491

AdIuANUATUNILYBITRYA LA = 1 - (136,491/4,293,128) = 0.97
1.2) ndhuanudiddoya
ﬁi’ﬂmuammﬁﬁwm =8

Suuanuifiideya =8
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]
o Y

AAuanuANIvee = 8/8 =1.0

o Aoy

1.3) dnduanuniniiveyansuiiu

$ruruanudian =38
Sunuanuififiveyansudou =6
dnauanuniivoyansudiu = 6/8
=0.75
1.4) nahuundeyaiiideyansudumynanud
Sruuunrtoyaioue = 536,641
Sruuundeyaiidoyansudiu = 401,604

[

AEULaITOUATI UoyanTUNIUNNAANA = 401,604/536,641 = 0.75

Y Y

v

2) TRAIUAIIAILEUAIIN
2

1) dnduiuuanuideyanisuwuutoyanislumilouiuiaie

U

UIULMITBYANIVUA = 536,641
INUMITeYANIFULUUgNADS = 536,641

[

AAuIINanuAveYani UluuTaan s lumilauiuNINA
= 536,641/536,641= 1.0

v

3) ARAAIUAINULLUULT
3

1) daduduuuniteyanliiiveyadideu

ai’*mauum%a&aﬁwm = 536,641
NUIUUMITeYATFoU = 5,268

[

mdauaﬁ’muLLaﬁa;ﬂaﬁiajﬁSﬁagm‘h%’au = 1-(5,268/536,641)
= 0.99

[ |

4) fiRAUAUYNADA
4.1) daehuduudeyanisuuuuteyagnaewmuiinivue

FUIUFAUNNINNTHTIVEDU = 3

ﬁi’wmuﬁﬁazﬂaﬁgwmﬁﬁwmsmwaau = 536,641 x 3 = 1,609,923
ﬁi’ﬂu'gwﬁa;ﬂad‘mumimaau = 525,939 + 536,078 + 536,641
= 1,598,658

[
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import sakdas as sd

import pandas as pd

df = pd.read _csv(/Users/sakdaloetpipatwanich/Documents/sakdas prod/data.csv)

get profile =
sd.load(df,'transactionData', /Users/sakdaloetpipatwanich/Documents/sakdas_prod)
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import sakdas as sd

import pandas as pd

df =
pd.read_csv(/Users/sakdaloetpipatwanich/Documents/sakdas_prod/data_formated f

ull.csv')

auditing config = {'audit"{

‘audit_missing value': True,

‘audit_data_pattern’[

{'column_name"'InvoiceDate', 'regex_pattern": (A[0-3][0-9]-[0-1][0-9]-20[0-
9][0-9] [0-2][0-91:[0-5][0-9]:[0-5][0-9])'}
],
‘audit_outlier": False,
‘audit_data_range': [{'column_name"'Quantity’, 'min" 1, 'max’ 1000}

[{'column_name"'UnitPrice’, 'min": 0, 'max: 200}]

auditDataset =
sd.load(df,'transactionData', /Users/sakdaloetpipatwanich/Documents/sakdas_prod',

auditing_config = auditing config)






"profile_engine": "4.0.16",

"profile_id": "1625a9d5-bade-4dcl-bc2e-7c2141783712",
"data_name": "transactionData",

"profiling_datetime": "2021-11-22T17:05:32+0700",
"number _of record": 541909,
"number_of record after dedup": 536641,

‘number_of dupRecord": 5268,

"column_list": [

{
"columnName": "InvoiceNo",
"dataType": "Categorical"

3

{
"columnName": "StockCode",
"dataType": "Categorical"

2

{
"‘columnName": "Description”,
"dataType": "Categorical"

2

{
"columnName": "Quantity",
"dataType": "Numerical"

3

{

"columnName": "InvoiceDate",

"dataType": "Categorical"



"columnName": "UnitPrice",

"dataType": "Numerical"

2

{
"columnName": "CustomerlD",
"dataType": "Categorical"

3

{
"columnName": "Country",
"dataType": "Categorical"

}

],
"number_of primary_key": 0,
"primary_key column™: ",
"number_of column™: 8,
"number_of complete_record": 401604,
"ratio_of complete_record": 0.75,
"ratio_of complete_column": 0.75,
"number_of blank_column": 0,
"number_of complete_column": 6,
‘number_of missing data": 136491,
"ratio_of missing_data": 0.03,
"column_profile": {
"InvoiceNo": {
"dataType": "Categorical’,
"is_primary_key": false,
"distinct_value": 25900,

"ratio_distinct value": 0.05,

"missing_value": 0,

57



‘ratio_missing value": 0.0,
"data_lenght _min": 6,
"data_lenght max": 7,
"data_lenght mean": 6.02,
"data_lenght mode": 6,
"data_lenght median": 6.0,
"data_lenght std": 0.13,
"data_lenght var": 0.02,
"top 5 data value": [
{
"data_value": "573585",
"count data value": 1114,

"value ratio" 0.0

"data_value": "581219",
"count_data value": 749,

"value ratio": 0.0

"data_value": "581492",
"‘count_data_value": 731,

"value_ratio": 0.0

"data_value": "580729",
"‘count_data value": 721,

"value _ratio": 0.0

"data_value": "558475",



"count_data value": 705,

"value ratio": 0.0

L,
"top 5 data pattern™: [
{
"pattern”: "NNNNNN",
"ratio": 0.98

"pattern”: "XNNNNNN",
"ratio": 0.02

],
"StockCode": {
"dataType": "Categorical”,
"is_primary_key": false,
"distinct_value": 4070,
‘ratio_distinct_value": 0.01,
"missing_value": 0,
"ratio_missing_value™: 0.0,
"data_lenght min": 1,
"data_lenght _max": 12,
"data_lenght _mean": 5.09,
"data_lenght mode": 5,
"data_lenght median": 5.0,
"data_lenght std": 0.36,
"data_lenght var": 0.13,
"top 5 data value": [
{
"data_value": "85123A",
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"count_data value": 2301,

"value ratio": 0.0

"data_value": "22423",
"‘count_data value": 2192,

"value ratio": 0.0

"data_value": "85099B",
"count_data value": 2156,

"value ratio": 0.0

"data_value": "47566",
"count data value": 1720,

"value ratio": 0.0

"data_value": "20725",
‘count _data_value": 1626,

"value ratio": 0.0

],
"top_5 data_pattern”: [

{
"pattern”: "NNNNN",
"ratio": 0.9

"pattern”: "NNNNNX",
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"ratio": 0.1

"pattern”: "XXXX",
"ratio": 0.0

"pattern”: "NNNNNXX",
"ratio": 0.0

"pattern": "X",
"ratio": 0.0

:|’

"Description”: {

"dataType": "Categorical”,
"is_primary_key": false,
"distinct_value™ 4211,
‘ratio_distinct_value": 0.01,
"missing_value": 1454,
"ratio_missing_value": 0.0,
"data_lenght min": 1,
"data_lenght _max": 35,
"data_lenght _mean": 26.36,
"data_lenght _mode": 30,
"data_lenght_median": 27.0,
"data_lenght std": 5.58,
"data_lenght var": 31.13,
"top 5 data value": [

{

61



"data_value": "WHITE HANGING HEART T-LIGHT HOLDER?",
"‘count_data value": 2357,

"value ratio": 0.0

"data_value": "REGENCY CAKESTAND 3 TIER",
"count_data value": 2189,

"value ratio": 0.0

"data_value": "JUMBO BAG RED RETROSPOT",
"count data value": 2156,

"value ratio" 0.0

"data_value": "PARTY BUNTING",
"count_data value": 1720,

"value ratio": 0.0

"data_value": "LUNCH BAG RED RETROSPOT",
‘count_data_value": 1625,

"value_ratio": 0.0

],
"top 5 data pattern™: [
{
"pattern”: "XXXXX XXX XXXXXXXK XXXXXX",
"ratio": 0.01
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"pattern”: "XXXXX XXX XXX XXXXXXXXX",
"ratio": 0.01

"pattern”: "XXXXX XXXXXXX XXXXX X-XXXXX XXXXXX",
"ratio": 0.0

"pattern”: "XXXXX XXXXXX XXXXX XXXX XXXXX",
"ratio": 0.0

"pattern”: "XXXXXXX XXXXX XXXXXXXXK XKXXX",
"ratio": 0.0

],

"Quantity": {
"dataType": "Numerical",
"is_primary_key": false,
"distinct_value™: 722,
‘ratio_distinct_value™: 0.0,
"missing_value": 0,
‘ratio_missing_value": 0.0,
"data_lenght min": 1,
"data_lenght max": 6,
"data_lenght mean": 1.33,
"data_lenght mode": 1,
"data_lenght _median": 1.0,
"data_lenght std": 0.51,
"data_lenght var": 0.26,
'min_value": -80995.0,



"max_value": 80995.0,

"mean": 9.62,

"median": 3.0,

'mode": 1.0,

"variance": 48018.03,

"std": 219.13,

"first_quartile": 1.0,

"third_quartile": 10.0,

"igr': 9.0,

"minimum": -3.5,

"maximum": 14.5,
"negative_outliner_datapoint™: 69340,
"positive_outliner datapoint": 4413,

"top 5 data value": [

{
"data_value": 1,
"‘count_data value": 144495,
"value_ratio": 0.27

L

{
"data_value": 2,
"count_data_value": 81245,
"value ratio": 0.15

L

{
"data_value": 12,
‘count_data_value": 60858,
"value ratio": 0.11

L

{

"data_value": 6,
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"count_data value": 40656,

"value ratio": 0.08

"data_value": 4,
"‘count_data_value": 38393,

"value ratio": 0.07

],
"top 5 data pattern™: [
{
"pattern™ "N,
"ratio”: 0.69

"pattern”: "NN",
"ratio": 0.28

"pattern”: "NNN",
"ratio": 0.01

"pattern™: "-N",
"ratio": 0.01

"pattern™: "-NN",
"ratio™: 0.0
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"InvoiceDate": {

"dataType": "Categorical’,
"is_primary_key": false,
"distinct_value™: 23260,
"ratio_distinct value": 0.04,
"missing_value": 0,
‘ratio_missing_value": 0.0,
"data_lenght _min": 19,
"data_lenght max": 19,
"data_lenght mean": 19.0,
"data_lenght mode": 19,
"data_lenght median": 19.0,
"data_lenght std": 0.0,
"data_lenght var": 0.0,
"top 5 data value": [
{
"data_value": "31-10-2011 14:41:00",
‘count data_value": 1114,

"value_ratio": 0.0

"data_value": "08-12-2011 09:28:00",
"‘count_data_value": 749,

"value_ratio": 0.0

"data_value": "09-12-2011 10:03:00",
"‘count_data value": 731,

"value ratio": 0.0
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"data_value": "05-12-2011 17:24:00",
"‘count_data value": 721,

"value ratio": 0.0

"data_value": "29-06-2011 15:58:00",
"count_data_value": 705,

"value ratio": 0.0

],
"top 5 data pattern™: [
{
"pattern”: "NN-NN-NNNN NN:NN:NN",
"ratio": 1.0

],

"UnitPrice": {
"dataType": "Numerical",
"is_primary_key": false,
"distinct_value™ 1630,
‘ratio_distinct_value™: 0.0,
"missing_value": 0,
‘ratio_missing_value": 0.0,
"data_lenght_min": 3,
"data_lenght max": 9,
"data_lenght mean": 3.99,
"data_lenght mode": 4,
"data_lenght_median": 4.0,
"data_lenght std": 0.31,
"data_lenght var": 0.1,
'min_value": -11062.06,
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"max_value": 38970.0,

"mean": 4.63,

"median": 2.08,

"mode": 1.25,

"variance": 9454.28,

"std": 97.23,

"first_quartile": 1.25,
"third_quartile": 4.13,

"igr": 2.88,

"minimum": -0.19,

"maximum": 5.57,

"negative outliner_datapoint™: 85419,
"positive_outliner_datapoint™: 2,

"top 5 data value": [

{
"data_value": 1.25,
"count_data value": 49750,
"value_ratio": 0.09

L

{

"data_value": 1.65,
"count_data_value": 37627,

"value ratio": 0.07

"data_value": 0.85,
‘count_data_value": 28182,

"value_ratio": 0.05

"data_value": 2.95,
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"count_data value": 27350,

"value ratio": 0.05

"data_value": 0.42,
"‘count_data value": 24277,

"value ratio": 0.05

],
"top 5 data pattern™: [
{
"pattern™ "N.NN",
"ratio": 0.9

"pattern”: "N.N",
"ratio"; 0.05

"pattern”: "NN.NN",
"ratio": 0.04

"pattern”: "NN.N",
"ratio™: 0.01

"pattern”: "NNN.N",
"ratio": 0.0
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"CustomerID"; {

"dataType": "Categorical’,
"is_primary_key": false,
"distinct_value™ 4372,
"ratio_distinct value": 0.01,
"missing_value": 135037,
‘ratio_missing_value": 0.25,
"data_lenght min": 3,
"data_lenght max": 7,
"data_lenght mean": 5.99,
"data_lenght mode": 7,
"data_lenght median": 7.0,
"data_lenght std": 1.74,
"data_lenght var": 3.01,
"top 5 data value": [
{
"data_value": 17841.0,
‘count data_value": 7812,

"value ratio": 0.01

"data_value": 14911.0,
"‘count_data_value": 5898,

"value ratio": 0.01

"data_value": 14096.0,
"‘count_data_value": 5128,

"value ratio": 0.01
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"data_value": 12748.0,
"‘count_data value": 4459,

"value ratio": 0.01

L

{
"data_value": 14606.0,
"count_data value": 2759,
"value ratio": 0.01

}

],
"top 5 data pattern™: [
{
"pattern”: "NNNNN.N",
"ratio": 0.75

"pattern™: ",

"ratio": 0.25

P

"Country": {
"dataType": "Categorical’,
"is_primary_key": false,
"distinct_value™: 38,
‘ratio_distinct_value™: 0.0,
"missing_value": 0,
‘ratio_missing_value": 0.0,
"data_lenght_min": 3,
"data_lenght max": 20,
"data_lenght mean": 13.37,
"data_lenght_mode": 14,



"data_lenght median": 14.0,

"data_lenght std": 2.16,

"data_lenght var": 4.66,

"top 5 data value": [

{

:|}

"data_value": "United Kingdom",
"‘count_data_value": 490300,

"value ratio": 0.91

"data_value": "Germany",
"count data value": 9480,

"value ratio": 0.02

"data_value": "France”,
"count_data value": 8541,

"value_ratio": 0.02

"data_value": "EIRE",
‘count data_value": 8184,

"value ratio": 0.02

"data_value": "Spain’,
"‘count_data_value": 2528,

"value _ratio": 0.0

"top 5 data_pattern™ [
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"pattern: "XXXXXX XXXXXXX",
"ratio": 0.91

"pattern”: "XXXXXX",
"ratio": 0.02

"pattern”: "XXXXXXX",
"ratio": 0.02

"pattern”: "XXXX",
"ratio": 0.02

"pattern”; "XXXXXXXXXXX",
"ratio": 0.01
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