”,

This is not an ADB material. The views expressed in this document are the views of the author/s and/or their organizations and do not necessarily reflect the views or
policies of the Asian Development Bank, or its Board of Governors, or the governments they represent. ADB does not guarantee the accuracy and/or completeness of

the material’s contents, and accepts no responsibility for any direct or indirect consequence of their use or reliance, whether wholly or partially. Please feel free to '“-
contact the authors directly should you have queries.

Al/Data Analytics
Project

Next-generation KONEPS

18 October 2023

Byung_il, Kim
Al/Big data expert in SK holdings C&C



Next-generation

KONEPS Introducing the Lecturer

Name : Byung_il, Kim
SK hOIdingS C&C Shr&gmm
Al & Big data expert (2016.7 ~)

E-mail : byung_il.kim@sk.com

Careers :
- SK Al/Big data analysis instructor (2017.8 ~ )
- Data analysis advisory member
of Ministry of Agriculture Food and Rural Affairs(22.03 ~ 06)
- Next Generation KONEPS Project (2022.12 ~)



CONTENTS |

Introduction to KONEPS

Introduction to Al/Data
Analytics Project

Data Analysis model &
service




Introduction to
KONEPS

1. History of PPS
2. KONEPS?



Next-generation

KONEPS

l. Introduction to KONEPS

1. History of PPS(Public Procurement Service)

i

[ .
. ~
—

Management of
Foreign aid &
Foreign procurement

Developed into
Central Gov't
Procurement Agency

Innovation on
E-Procurement

1949 y Established as an Office of Foreign Supply

4 Foreign aid materials management
Procurement of goods and services from abroad

1961 Responsible for domestic and foreign procurement, and
) Contracting for public construction projects

1971 Management of government-owned goods

2002 Operation of e-Procurement system

2005 Introduced Multiple Award Schedules
4

Global IT Excellence (2006)
2007-e-ASIA (2007) Etc.

2021~ Inno-KONEPS Project start
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2. KONEPS : Korea ON-line E-Procurement System

Launched in October 2002, annual transaction volume of
121.5 trillion won, 20% of the national fiscal expenditure

Pan-government Public
Electronic Procurement System

Electronic Government Procurement

HUB

* A ssingle window for public * Annual Transaction 121.5 trillion won as

procurement that electronically of 2022 (Tripled from the time of
handles the entire procurement .
establishment)

process

* Used by 66,000 public institutions and
536,000 providers

* Achieved costs savings of 8
trillion won in annual procurement
by converting procurement into
electronic form

* 420,000 electronic announcements,

40 million bid participants, and 1.02

* Improved efficiency, transparency,
reliability of the public procurement
system in Korea

million electronic contracts.
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1. Project overview

Implementation of next-generation KONEPS for Data-based national procurement platform service

The Al/Big Data Analysis project is a sub-project of the KONEPS

Project Name project.
* KONEPS : Next-generation Korea On-line E-procurement System

Project Period June 23, 2021 - June 2024 (36 months)

 Discoveranalysistopicfor businessvalues & Pilot analysis
* Al/Bigdata analysis

Projectscope * Implementing Analytics Applications
* buildinga complete data and analytics platform
, SK C&C Consortium
Project Oprator

(SK C&C, VAIV Company)
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2. Objectives of project

“Digital Platform Procurement service Made with Artificial
Intelligence and Data

Establish an integrated project
01 analysis platform object

Al/ Data-driven
business support (02

LIl an Ll improve user convenience
analysis platform

* to perform/manage overall analysis * Supplier Registration, Invitation for © Customer service process support

activities Biding , Bidding process intelietc. * ldentify key issues and trends through
keyword analysis etc.
* including data collection and pre- / BJ
processing/modeling/deployment/ Better ‘

'ng o Dl o
monitorin g etc.. jlo—d__li I%?Ik::“ j ..n"..w," "rn Yo} , Q
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2. Objectives of this project

Building a Al/ Big Data Analysis Environment

Analysis Platform

Everything you need to analyze data in one place!

ul |

J-'_| /‘\‘ |j, |

= I-J_I L\ A

[ o

o '_l-atﬁ In.:-'. ght

< !

= Al Zbgl

u

EE

1

=

151} -

i DHP

St EH HHE

Data APIs =
T=
Client

Infra

On-Premise

o
,_rQ.
bl 1\ - 4
Cloud Search
H4 L2 EyE

@

FE/AM AR A 2AIEY B 7l LAz ojdE Ha] NEZ R Mul=

2 X Al b
T Al ZE

Server | Streaming  Batch Batch W/F

Hadeop RDBMS Glabal 8 _Tﬁmp
ke

Cloud

0

cCLOUDZ

A
it

k=3
o

2k Blalb

Key features

One-stop analysis Platform

* it supports various data source
connections, pre-processing,
modeling, and serving.

* Model monitoring and
management

B Data APIs

* easy-to-connect

* Various APIs
- RDBMS, DW, Hadoop
- snowflake etc

B Dynamic infrastructure expansion

* On-premise & Cloud-based
infrastructure
* multi-cloud support

10
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2. Objectives of this project

Example of applying Al/Data analysis by business process

| Siagin i i Deliver
Business)  Supplier Invitation Bid Opening . : _V/ S——
. . ) : 7/ [Evaluation Contracting nspection/ '
process /Registration For Bid Shopping bt ustom:
mall

 Difficulty identifying public * Increased bidding * Many questions about how to
Purchase Order Volume congestion at closing time use the new system(KONEPS)
Paln . crre . . . .
oint E;;f:;:It\;:‘dne:l'j:z;nlg::tiroprlate * Difficult to grasp the * |dentifying complaints for
P & product classification code a civil
* Identify the right sourcing when registering a product
products
™ ™ @
* Demand Forecast « Bidding Congestion * Al chatbotsfor customer Service
* bid announcement * Product Recommendation
Al recommendation * Keyword Analysis of Civil Complaints

use case * Product Search Keywords

* productdassification code
Analysis

recommendation
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3. A Data Analysis Framework & Scope

A data analysis framework for better business decisions

Topic Discovery 9 . . 9 Application
for analysis Heielinllog D el Implementation
N * Defining the
= Wy Use cases Data + analysis
algorithm _

Set

A
Al / Big data

How to use of Al/Big 0 lg C |
data analysis in business Analysis platform Application(solution)

Data Analysis Software
DATA Store (Auto ML, DL)

Cloud based infrastructure

Everything you need
for data analysis in one place!
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4. Project Phase & Schedule

Project Phase Time Key Task

‘21.07 ~ 21.09 Requirement analysis

Requirement

analysis 21.09 ~21.11(3M) Discovering analysis tasks , review the data status

Installing the Analysis Platform
21.12 ~’22.03(4M)

Pilot Analysis
'22.04 Choose Al/Big Data Analysis Topics
A4l C ’22.05 ~ '23.05(12M) Performing Data analysis tasks
= A THA
123.06 ~ '23.07  TO-BE analysis data mapping by analysis task
* Visualization Design by Analysis Task
T3 CHA ’23.08 ~

> Implementing analytics applications

€ @ D @ e @ e @) )
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Data Analysis model
& service

1. Analysis Task Overview
2. Al Chatbot

3. Forecast analysis

4. Text analysis

5. Image analysis
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1. Analysis Task Overview

Data type Data Analysis Task
Al Al chatbots for customer Service
chatbot . .
Analysis of Demand Forecast for Public Procurement
-
Tableau Customized bid announcement recommendation service
» Data Customized Product Recommendation Service
Al Blgl Data Predictive Analysis of Bidding Congestion
Analysis
¥> Text
data Keyword Analysis of Civil Complaints

Keyword-based product classification code recommendation

Image Product Search Keywords Analysis

data
Image-based product classification code recommendation

15
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2. Al Chatbot

Al Chatbot : how to use the “KONEPS” system

Pain Point

zEH
y/' Public Procurement Service

* Changesin New and
improved KONEPS system

* Therefore, Increasing
inquiries on how to use

the system

* Increased call waiting
time for KONEPS User

II. Introduction to Al/Big Data Analysis

« Give information about “how to use KONEPS”

£ Customer service center

*reduces the workload for
answering calls

KONEPS System User

* Reduce call waiting times

* Answering common questions quickly
use of KONEPS

* Quick routing to the right answer web

pages

©
=
=
‘=
=

16



Next-generation

KONEPS

2. Al Chatbot

Scenario-Based Al chatbot Design to Enhance the User Experience

. Design conversation \ Al Natural Language
Chatbot Planning . .
scenarios Processing(NLP)

Application
Development

0 Conversation Flow Design

Intro Greeting

Select a
question
item

requestion

User registration
procedures

Change procedure ]

Key Point: Induce user questions
according to rules and present answers

0 Al Natural language processing

Traing data

question
sentence
answering
sentence

Transferlearning Result

An
accurate
answer

(=]
=6
o

Question Answering
System using BERT

Key Point: Pre-trained data tailored to
each country's language characteristics

II. Introduction to Al/Big Data Analysis

Key features

Convergence scenario and Al-
based chatbot

('Scenarios(Rules-based) chatbots )

( Al-powered chatbots )

(' Menu or button-based chatbots )

Designing user scenario-based
Conversation models

* Activity scenarios, information scenarios,
interaction scenarios etc.

Pre-trained Korean language
data

* Required for accurate questioning
intentions and answers
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2. Al Chatbot

Chatbot UX Design Key features
= LiEHE 2R ® X e——3 + Menu,Title, Login status
AN =2s =00 dell @
GO LiafEE| 018 PC AR U BA B ees *r—> .
* Rolling announcements and events
oHIASIMIR! 112 - . .
NPT ON) | &——> ¢ Public Procurement Service characters
MeeiFAR! &
"SI 22 A SHE Gl HE 0|85t = A0iR
enaue HFsEuE AHEHAR o——— ¢ quick menu
3 @ £ Menu or button-based chatbots
A=H S ol (i i N Streamline navigation
o = s
= C+ A Rules-based chatbots
AR - | o|2X S§ .
Easy of use & When don't know the question sentence
S1910|A171R? UE AHO| IS
LizkEtE 3lgl 20 ‘ '

* Login Button

/I> e Al-powered chatbots

Enter a question sentence

SO oS ol e
= 122 UHSHAIR!

18
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2. Al Chatbot

= Lizbate] Mg O X = LibEtE 2s @ X
A =2eix 200 del @
G LI2fEE| 018 PC AP A B A EH eee
button-based
ohastNIR! 12 ‘ Navigation
zay ez vaojguc stic oy (050 )

MEBF M R U

"5/2l 2791 A| 95 052 0l B84 4 2lojg

eTAHE] AFAUR AP EHIM

3|1

e B 9

r AiMet i 82 of2lie| LH S-S EusiFM !
| ]
pr u - fFEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER
<2 : : PSNEEC :
| ]
. - " a1 Q2 .
o|X
. 2 § Al-based E s kel IE Yelee (213 7120) ERBLAR :
n n - gggigﬂwsﬂaqa ;;gﬂgﬂmza;wﬂ
N A > ) ?
LA R NN NNENRN.] naVIgatlon : i
R e 5
B ENOE AN BE e
B180|M7tR? 25 AEO| 2t - TeEREs 2 Bel- na
Liztate 319 2360l - Purhg Cowroee
H ' apag w| b w7 :
Question = .
. . .
-IIIIIIIIIIIIIIllllllllllllllﬁlllllll.

A '4 i . ~ - -
(o) userregistration procedure? <7 O usswmue <
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3. Forecast analysis : Data-based planning support

Forecast of public purchases by region & items traded on KONEPS

Pain Point Data-based planning support
@ Supply company

~ Demand organization

Difficulty identifying public
purchase order volume

* timely delivery guaranteed ° e
° DIffICUlty in business ....................................................... n
promotion plans @ Supply company L e
Y !' = Z
* Use the data in establishing business promotion % "{
e i lans for the next quarter or year w
 Difficulty in supply plans P a Y s
- Workforce plans * Use the data in establishing supply plan for .
- Raw material purchase Workforce, equipment
plans

* To ensure continuous replenishment of finished
goods & Raw material
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II. Introduction to Al/Big Data Analysis

3. Forecast analysis : Data-based planning support

Data Source

Contract
Data

Product
classification
data

* Total 61 Data set

- Numerical data : 4

- Categorical data : 49
- Derived Variable : 8

* 18 input data with Feature

importance analysis

Analysis Process

Data prepare

EDA * Data

WE B Distribution
N  * Heat Map
= WAy

- AP -] 3

Feature Engineering

Scale &
transformation

Feature
Impotance

4 Modeling N\
Candidate model
Arima Seq2Seq LSTM
chosen based on
Performance
Seq2Seq LSTM Time-Series
o .A‘\_-:‘_, - MAR 'Z:" vy
I..r
\ Model Tunning

)

)

Result

* Monthly purchase amount
forecast

* Pattern recognition
and classification

M~ Mol

21
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II. Introduction to Al/Big Data Analysis

3. Forecast analysis : Data-based planning support

Data-based planning support Application

Central/local

Select the Central/local Procurement

Types of ‘
Analysis

Central regions
(1,000 hundred million)

1200000000000

1000000000000
by reglon 800000000000
600000000000

400000000000
200000000000

0

ass Order Type

Demand Forecast by period

Contract type

by Period

Item Number

[] Region

Seoul

Busan

2024/01 2024/02 2024/03 2024/04 2024/05 2024/06 2024/07 2024/08 2024/09 2024/10 2024/11 2024/12

Month Seoul Busan

2024.09 232,432 94,442
2024.10 400,112 95,112
2024.11 434,432 96,432
2024.12 989,342 98,342

Key features

Selecting Statistics View

* Selecting Statistics View by
Business, Order type..

aDemand Forecast by region
* Forecast by Administrative
Regions in Korea

* Use to prepare Regional supplies

BDemand Forecast by Period

* The Graph show the statistical
forecast by Seq2Seq LSTM model
result

* Weekly , Monthly forecast
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4. Text analysis : Key word analysis

Sopping keyword & complaint keyword Analysis

Pain Point

E Supply company Market-oriented supply/demand system

* difficult to identify - . .

customer preferences & Sopping keyword analysis

prOdUCt. & trend for v * Find out the trend of purchasing products

promotion * Use for promotion

* Use it for sourcing favorite productyzzsss e — )

xEHK suppliers — B —
J/ Public ProcurementService e e e e R R R R R R R R R RS R R R s - :
 Difficulty in ° . . —_—

comprehensively Lo Complaint Keyword analysis NS

identifying complaints " S .

from various channels . ::I::Itil:;atlon of complaint factors &

& identifying the type, ¢ _

trend, and frequency of * Use to improve procurement service

complaints
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4. Text analysis : Key word analysis

Shopping Mall Search Keyword analysis Application

o FRIE | 79SS YoM 2.

oo QEEM o | = | o= |

HegESE

o HEH2
Flel= 21 74 AH 2F
1= =ETe Demander
Y EQ ALK AFED 1,230,213 hevviord 100,230,213
Frequency
OI xl- AE2 230213 | A NG 11,230,213
*H A} MEZ)3 30,213 | CHEE YAl ISH 1,230,213
_ "1 0 ME2-4 11,213 | Zeojgn 33,111,213
QA3 HEH Product _ L P
AE2-5 1,112 | et=27|=nsstn 12,313,113
LES AI' keyword
- AE 6 1111 | 2F0stn 111,213,123
2| o| EIX} AE) 7 1,110
AE2-8 1,109
AE2-9 1,108 | &FCfgtn 23,234,234
H4E2-10 213 | ZlFCfetn 12,312,313

Key features

n key word analysis - Frequency

* Analysis of Product Keywords with
High Search Frequency in
Shopping Malls

a Utilize keyword analysis data

* Discover highly searched
products and suppliers

* Recommendation of high-
searching Demanding
institutions to Suppliers
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4. Text analysis : Key word analysis

Public Procurement Service complaint Keyword analysis Application n

HOEP =
FEHS

Top 10
Complaint

positive/
negative

positive/ &

negative
trend

e o

1143 6y 105

Z4 A

(=R |

—o— S AR MY

AMERSE/ERL/ S
dEEE(=EESS)
M H/7|= U

H

ETREl

II. Introduction to Al/Big Data Analysis

Key features

n key word analysis - sentiment

* From extracting keywords or

entities to classifying text by
sentiment(Positive / Negative)

a Utilize keyword analysis data

* Complaints concern
inconveniences

* they are important data not only
for procurement policy but also
for decision-making to improve
procurement service


https://monkeylearn.com/keyword-extraction
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5. Image analysis: product classification code recommendation

Pain Point

@D onvenience of product registration

@ Supply company

Product Classification Standard
Difficu |ty identifyi ng pu bl ic i Image files cannot exceed 10MB. Only JPG images can be uploaded.

h q | Segment  Family Class Commodity Eu. =
purcnhase order volume L —l

™. Image Upload

X X X X X X X X
* Goods need to be pre-
registered in the product * 8 digits, level 4 (W it i
information system CEEE=
- for product contracts, oot s oy
shopping mall @ Supply company o
registration, etc . S .
e , * Easy of use : If enter the product image, S owow ook s
* Difficulty in know product can know the product classification code. T mew e | 912391500 |

classification code

- Workforce plans

- Raw material purchase
plans

* Improved product classification code input
accuracy
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5. Image analysis: product classification code recommendation

Data Source

Product
image

Analytical Process

Result

Product
Classification

code

Crawling image
datain the
product
information
system

Data prepare

Image preprocess

*resize
* Labeling
*Noize

Augmentation

10X new images
[ ]
ooy § IF
e }- PN
c le =
| -
. g
n

* Flipping,
* Grayscale
* Rotation Etc.

\_

N
\

e Modeling N\

Candidate model

Transfer Learning
[ResNet /MobileNet / MnasNet]

chosen based on
Performance

basic model

MnasNet

),

Product classification
code

25 16 26 6 7

27
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5. Image analysis: product classification code recommendation

to increase the performance of accuracy, apply various techniques

Data Preprocess Evaluati
. valuation
Collection P

What Model

Performance

Improvement v v

Strategy ? Image dat‘a Training Hyperpar:ameter
ﬁ/ Augmentation turning
3 Challenge Mixed Precision
‘Z\ large datasets Training(FP16) r\
neaviy reant on vethocologyfor | automate
larce gataset " training deep neural hyperparameter
g. s networks using half- search
avoid overfitting. . i :
precision floating point
numbers
Solution techniques techniques techniques

* Rotation, * uses torch * dropout
* Flipping, * autocast * Learning rate,
* Brightness, & GradScaler library * hidden size.. etc..
* Grayscale..Etc.



https://pytorch.org/docs/stable/amp.html#torch.cuda.amp.GradScaler
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5. Image analysis: product classification code recommendation

product classification code recommendation Application

Image files cannot exceed 10MB. Only JPG images can be uploaded.

______________________________________________________________________________

’ " Image Upload ‘

Enter an
image

Lfurniture
I X0office furniture

1005GEs

10101502 Desk Chairs
(o e e e e -
I 10101504 Children's desk chairs ||
A — % -------- J

P 101016Sofas

~

9 similar image search

If you don't have the image you want, search again for category only

Similar Product Images

———— L J)
e 1] * 5 L R B i
Gaming Chairs Desk Chairs Desk chairs i Children's desk chairs
9912391301 9912391301 9912391301 19912391301
80.11% 82.31% 83.14% 85.11%

______________________

Key features

Enter an image

* Enter an image of an unknown
product classification code

aChoose Analysis Method

* Image Analysis
- simple image analysis

* Restricted Category Analysis

- After entering an image, the user
selects a classification system

- increase classification accuracy

Product classification code
analysis & results

* Presenting product classification
codes for images similar to input
images
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