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An Exploratory Study on Policy Decision Making
with Artificial Intelligence:
Applying Problem Structuring Typology on Success and Failure Cases.”

Eun, Jong-Hwan** - Hwang, Sung-Soo***

7 The rapid development of artificial intelligence technologies such as machine learning and deep
_y learning is expanding its impact in the public administrative and public policy sphere. This paper is an

exploratory study on policy decision-making in the age of artificial intelligence to design automated
configuration and operation through data analysis and algorithm development. The theoretical framework was composed
of the types of policy problems according to the degree of problem structuring, and the success and failure cases were
classified and analyzed to derive implications. In other words, when the problem structuring is more difficult than others,
the greater the possibility of failure or side effects of decision-making using artificial intelligence. Also, concerns about the
neutrality of the algorithm were presented. As a policy suggestion, a subcommittee was proposed in which experts in
technical and social aspects play a professional role in establishing the Al promotion system in Korea. Although the
subcommittee works independently, it suggests that it is necessary to establish governance in which the results of activities
can be synthesized and integrated.
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1 % Hole ¥ F5olge AARAE F46k 9l
tHHwang, 2020). ©]2t &7 dlojgl 32 717, ©
El7|9H47 2/d3tol w3t HE BHE P, JY
HopollA] g0y &g, /I8 A5 71€9 FHAH O]
&3 B4 ofo wE ARRA Pkl Tigt o]
AA A Aol F7Fskal 9IthSung & Hwang, 2017;
Kim, 2016; Lee, 2017; Makridakis, 2017).
AR B ATATE Yol BaT

ful

_l>4 i Jgﬂ

HdAdE $8E 4 it 5, ABASS B8F &
1e2E £Yste] JAGNES 19T ABAYL
A5et, BRSAAL AR AW 9. o] o]

o] 7|4t 34 (Data-Driven Administration), Tl
et AR (Agile Government), HA2 H¥HDigital
Transformation), A5@ 8% FXol2k= FA4<l
S50 & UYEdTHCho, 2020).

ojZfet AT AT ST HHYAET 9| o] 27 H]
Zoli= A RS SA9 7|5k Fol 27 stolof oF
= A 718 MO AME 7 (Evidence-Based Policy
Decision Making)°] £A|3tcHBarends & Rousseau,
2018). HAE 7]« HHo] 7|9t dloje £4(Data

Analytics)Q] WAL ZA7|8g A ARl AA T+
A 7Mse ¥o4FT Uk 53] HZole ATAL]
AT YAt

Ao| AR o] AL W TLE|HA L
9, HE, AR, o4 BN daEfE AUA
of gt #H4]o] o] 1 UthRichterich, 2018; Sung
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& Hwang, 2017; Prasad & Perez, 2020).

dare|Eo] 7Nkt Q1EAl52 w24 E4lo] 7HA|gt
wjuf ARS|H3Lo] gk 3784 7Ieiet 744 77t o
Z=|1 St} §9] HZol= AT AT gargEoe] 7HA

= 744 Ado] 7HA 3} E 1L Q). oprkE 9l e
HFoA Y AFA G &&o] 7HH = FUEAE 24
(Kim, 2018), Ho]AE9] tjsf AP E F&= US| A
A& Asfl(Young & Quan-Haase, 2013)= A1 9
5} Ol A G E|E Ay} 8-8.9] Hlolo] 9357 At
319 AAxe} 7jele] 71EAYE 1A 4 Y= Hoje
th. o]f WeoA QAFAFY 44 SHS Aoty
T H SHS Hadkely] 93t $HOE FaEE A
sy Ao tigt 229] T ofsfd 4= ItHNapoli,
2014; Richards & King, 2014; Brkan, 2019).

o] AtollA= FAAAEA Y] 71 EAQl F8 o|E

Al SAZWEAAALZ 7|50 = FHEA oA FQ5}
A T Sle FATERSE S AlE 71e9 42
ANEA & AFAT AMUAY] AR S T

Z dFeigitt. A9 &4 7kt 24728 Zé

FESIL A3 A5 E8Y A5 A E A

A} gt o] o] A+ oJojetal & 4= qlrt.

o] &o7] fof & AtolAE ATAls THY
Etj7} E= dlol87|ut A A-E 1t 37 9] 7]Hto]
B SA7ZIRE JAEA L D83 AR A A AR 2A
dE]E AU gt =2E it ofet =
5 HIF O E AT 5= T8 AHGAEF L AT

A5ol BT A9 B4, & EAF2S} F=(Dunn,
2015)°] wt oA FFe e
BAHIE EYE 43t ]%
& Ao gz o] 24434

o] Ate T2t 2 AHE
12|E0] 7t 93 AT %\% o] &%

o5 FA7IE 4’\}7“41—} glolg 7RI Ao A
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Framework

Cases

Discussion

+ Evidence—based
decision making
— Policy decision making
— Data—based
administration

+ Al governance
— algorithm and Al
— need for governance

* Problem structuring
(Dunn, 2015)
— Well—structured
problem
— Moderately—structured
problem
— lll=structured problem

* Process of using
artificial intelligence
— data
— algorithm
— uses

+ Well-stuructured case
— Amazongo
— Inkitt
— Pol.is

* Moderately—structured
cases
— Autonomous car
— Facial recognition
— Rekognition

+ lI-structured cases
— Prediction of World—cup
— Alexa/Siri

- Difference in problem
solving ability

* Restrictions on
delegation of
decision—making
authority

* Potential problems

* Policy implications
—Professional training
—Committee composition
—Global governance
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(Table 1) Factors affecting the quality of data-driven administration

Factor

Explanation

Governance agreement

*Data-related agreements between organizations promote mutual understanding, clarify
procedures and accountability, and improve communication.

Relational Governance

*Building trust to share the knowledge needed to interpret data

Ability to Data analysis

* Capacity about analyzing the Data

Knowledge exchange

*Includes knowledge of each organization’s data when data is exchanged

Cooperation

* Cooperation between data providers, analysts and decision makers

Integration and
standardization of procedures

* Integration and standardization of procedures improves the data chain

Regularization

* Improvement of analysis speed through regularization

Flexible infrastructure T
and utilization

*Degree of infrastructure establishment for efficient use of resources for data analysis

Human resources *Data analysis expert

Quality of Data source

* Reliability, accuracy and meaning of data

Quality of Decision makers

*Decision makers need to understand the analysis results and implications

source: Seo (2018)

SAVARAANA H5E S Yok B 4 9

< dolg7etgge] A8y = 7€ Aelotatd A
HAzE A5 l «l gy A 23 HlolE(Raw

Data®) 57 8 24 Aesele F40I. 7 042
= ot Eﬂolﬂ *47] 71E8] £40] 7Y 5

A Fohe %é}(lnslght)2 7Ht & 4 Yt (ordan
& Mitchell, 2015). &, A7 249 Tty &
A =53 FoA A Aof F7leto] thefet #of
9] FARS gotal0] glojE BAS B B T &5}
1L AAHCE o &sto] RIHSH tiAst= F-(Agile
Government)E A|&st= Aol

Daegu Gyeongbuk Development Institute (2019)
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gﬁe;,] 7% 712 WAL Adsis 3o £
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(Simon, 1973; Dunn, 2015). & ZAE A o] &
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AY ZAE= oAGA Fx3Fsttfo] w2t EA514
o] wjgko] gebd Aol
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o], £A 2, AeTA| it o] Zof s ]3]
ARt 47e] Zpol7t glof Ao gk #do] o
23, =49] oJ2)7} Itk Simon, 1973: Dunn, 1988).
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(Table 2) A Types of Policy Decision-Making

Problem situation

Decision-maker’s situation

Machine learning decision-making based
on rationality

Human decision-making based on
bounded rationality

Structured problem

* The nature of the problem is well
known

* Clear goal of problem solving,

*There is a decision-making standard
to achieve the goal

Type 1: Machine Learning Decision
Making

* Full use of all available information

* After searching all possible

alternatives according to the pre-

suggested criteria, an optimal solution
is derived.

Type 2: Traditional decision making

» Full use of all available information
is impossible due to cognitive
limitations

* After comparing some of the
available alternatives according to the
pre-suggested criteria, an appropriate
solution is derived.

Unstructured problem

*The nature of the problem is
unknown (new problem)

* Ambiguous goal of problem solving

* Lack of decision-making standards to
achieve goals

Type 3: Limitations of machine
learning

* Cannot arbitrarily set goals for
solving new problems

*Unable to judge what information to
use for problem solving

*It is impossible to derive a solution
because the target is unclear and
there is no information utilization
standard.

Type 4: Meta decision making

*Determining what goals to set for
solving new problems

*Decision on what information to use
for problem solving

*To derive the best solution by
adjusting the scope of the goal and
information to be used according to
the problem situation

source: Kim & Eun(2020:268)
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(Table 3) The level of problem structuring and use of Artlficial Intelligence

The level of problem structuring
use of Al
Well-structured problem Moderately-structured problem IlI-structured problem
Biesélre what information you Be sure what information you Difficulty determining what
Dat n ) ' need information is needed
e I:;ger;?;z uigzrrrllta ggtr; Zor;iet?t Difficulty measuring necessary | Difficulty knowing what to
match ur xacty information accurately measure
T i deli dall Algorithm formation is difficult
The analysis model has been f N arllatyzls MOAet1s partialy | hecause there is no analysis
) formulated ormulate model
Algorithm o Probabilistic estimation is —
Clear causal relationship is ible. but t explain all The situation cannot be
known p ﬁzsriorieni cannot explain a predicted because the causal
P relationship is unknown.
- Delegation of authority i
pristoncn et | SISO
o to the Al if verified inexplicable problem structuring stage .th.rough .
Utilization If the subject of use has Ficulty deleqati hori human meta-decision making,
unethical intentions, there is bi ity delegating authority | the yge of artificial intelligence
always the possibility of abuse o artlfu':lal ! ntelligence until can be reviewed.
structuring is clear.
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(Table 4) Cases of using artificial intelligence

Cases Contents Feature of Al Problem
Automatic recognition and Data production and utilization | Privacy Transparency
Amazongo payment of grocery stores are consistent
using artificial intelligence
Readers and artificial Data production and utilization | Privacy Transparency
o . intelligence replace editor’s are consistent
@ | Inkitt A .
5 functions based on online
g platform
5
i
= Contributing to conflict Data production and utilization | Privacy Transparency
& | Polis management by forming an are consistent
online public forum
Voice Voice imitation artificial Exploiting an algorithm using Insufficient regulations
e intelligence abused for voice information asymmetry Transparency
phishing S i
phishing crime
Proposing the best treatment Proposals that are difficult to Difficulty entrusting decision
based on algorithm apply to the actual medical field | making to artificial
Watson . . .
can be presented intelligence Privacy
Transparency
Medical diagnosis and Diagnostic accuracy is about Difficulty entrusting decision
Lunit identification of medical 90% making to artificial
! information based on big data intelligence Privacy
Transparency
S
3 Autonomous driving system Causes death in spite of being Incompleteness of self-driving
3 | Self-driving | that recognizes road aware of people cars is linked to possible
@ | car conditions in real time and accidents Privacy
Ti; responds adaptively Transparency
<
—
'qgi Crackdown | Algorithm for automatically Inaccurate crackdown occurred | Infringement of basic rights
£ | onviolations | recognizing basic violations due to the inability to may occur if policing is
of basic based on human facial distinguish between real people | entrusted to incomplete
order recognition and those on the billboard algorithms Privacy
Transparency
Provides security information | Errors in recognizing football Infringement of basic rights
based on human facial players as criminals may occur if policing is
Rekognition | recognition entrusted to incomplete
algorithms Privacy
Transparency
Algorithm to predict the 2018 | Top Al companies predicted the | Failure to predict variables
World Cup )
< | result World Cup match based on the | 2018 World Cup, but most failed | that could not be measured,
e - given information to predict the match changed information and
S | prediction ;
5 accidental factors
=
£ Provides information or web- | Malfunctions without grasping Malfunction can cause
| Al assistant based services in response to the context and exact meaning | economic damage and stress
immediate human needs of human language to humans.
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