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SUMMARY

The purpose of this study is to explore the model and operation plan for analyzing
the effect of R&D policy. To this end, this paper reviews the types of models used in
the research on the effect of R&D policy among the existing literature.

This paper is based on the theoretical framework of policy analysis, which takes
policy analysis as all activities needed for the whole policy processes. When the
social issue becomes a policy agenda or problem. Policy analysis starts from
structuring the policy problem. This problem structuring stage is crucial for the
analysis result, because there are risks of solving a wrong policy problem. Next is
the policy predict in terms of time series and causal relationship. Third is a
prescriptive analysis, which supports the decision makers. Fourth is the monitoring
stage, which provides visualization of policy implementation level. Finally policy
evaluation stage provides the evidence of the implementation results and foundations
for the feedback needed to set a next level policy problem.

The wultimate goal of R&D policy analysis should be measuring economic/social
welfare and effectiveness of government. To achieve this goal, researchers use many
different analysis methods, which are categorized by qualitative and quantitative
methods. Each qualitative and quantitative method only shed light on certain types of
R&D policy. In other words, there is no single perfect method that can provide a
complete impact evaluation of many different R&D policies. We suggest that
qualitative and quantitative methods should be applied complementarily.

Regression analysis method is one of the most popular quantitative and predictive
methods. The studies using regression analysis method to evaluate the impact of R&D
policies usually argue causal relationships between the policies and their results. The
problem lies that arguing the causality needs a lot of caution. In fact, in many cases
regression analyses suffer from endogeneity which causes biases of the regression
coefficients. However, it is almost impossible to come up with a new method that
replaces regression analysis method in the near future. More realistic and desirable
approach should be finding solutions to the drawbacks of regression analysis method
and liking other methods to regression analysis method.

We first selected five major international journals and six domestic academic
journals, where major research papers related to R&D policies are published. Among
those journals, the papers directly analyzing the effect of R&D policy are selected to
examined the analytic models and methods used.



43 papers (75%) out of 57 papers published in five global journals and 38 papers
(69%) out of 55 papers in Korea were using regression methods/analysis.

Regression analysis is a representative method for predictive analysis. And other
papers that do not use regression analysis are mainly case studies using simulation
and in-depth interview methods.

Based on the above analysis, the multiple regression analysis model was found to
be the most popular model being used to examine the effect of R&D policy. In order
to broaden the horizon for the analysis of the R&D policy effects, we tried to link the
prescrptive model with the results of the predictive models, such as regression
analysis.

This report wanted to explore if the effect of R&D policy could be analyzed by link
the predictive and prescriptive Model. To do so, we used the individual basic
research funding policy as a case to find the optimal solution given the conditions
that are plausible.

The result of analysis tells us that given the restrictions, increasing the leading
scholars individual basic research fund by 93% is likely to increase the total number
of research papers by approximating 41.3%. This is keeping funding level of the
intermediate scholar and leading scholars same as the year before.

However, there are various limitations associated with this experiment. First, we did
not have the complete data for individual researchers funding and performances.
Second, the restrictions imposed in the model are not validated yet to be used in
practice.

Inspite of all this limitations, we hope that the prescriptive model being used to
complement the existing policy analysis tools or methods, expecting more scientific
and evidence based policy analysis and evaluation.
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3} zro] oopr] B

MR e FFEZIGP0] AIo] hHeE BE u§ WS FolshA FHT
F Qe BUd 2IAA Sex. AAF 183 AYPE FHH D ASY

HEAQ W g BAe AAA FeHe okl Ve, 1 ol 74 Mws
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w29

AEAQ WAL FFTRIWY AW 9T FLYOR WINFS BEI
L, FEEAC AFEge A5, NRER] EAYL W AL F Yk wUe 2
A= shel A

AdH wgHEAL W2t A8 ugHelEAoleln Beliu, ARWH Bl
=40 488 5 e

H] -8 & 3} 74 (cost-effectiveness analysis, CEA)S A4 71&0] FH& 2 F8 39
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2 AIHEEe FRA PR ol FAFRo] Bd A$A S objective as
well as subjective)oll = #4713
CE2-5>FAE 9T 9 7HA A2 EY vl
A2 A9 9 a3 Juo| §3
ALB)A| A 3] A BAA 8o AlAE o|-& 7Fsdt AR
5] 20 3)(4 2 4 3 FHdsSe) Qs 24 o A
AR D) =7 1ol A2 NZE AR
NEE £A% 283 A2 N2 An
Qe Arle) 5 $A4 223 A2 o8 TV A
AAZ A=} HERES BAA a8la A7k olg 7Pset AR
A1 A7 olg 7Psd Au, e A
A& William N. Dunn(2018).
[1 AF&] Al A 8] Al(social systems accounting)® Al7+e] Z 3ol wpE AAA - F3H2 <
ALE R &oll Ao WstE FAskeE sty HEWHS 9w HDunn, 2018)
O F8 BAZFH< a4 ‘A3 A HE(social indicator)’ & EA|3}e} 2o A B2 <l
4B AAshe AR ok TR 4L FAshs dE =gl =7
- AR A2 FEH] Ulg FolA el Ex dyr|E FEYstE AR &
£ AEE B8
0 A AFEAE AL A 220959 Ao S o=8 o2 FUFAA o}
2 AFHA g 2O HFFAE 3t7] Aol I AFE vlg HIte 2
ZH, AEEA o) tig A gete FolRE = WHE-S 2 v E(Dunn, 2018)
O AgAY XA A9 729 FA Ad, 749 48, & 4%, IA-8d9%
4, did A7 T Be FEHVE ASARR A A TR0l A wET] AE
H AFAAMTE 1 Fdo] g5402 Y=Y FHANA HAFH o= Fovt
Z1HA” o] AAEYJE FH87] A =¥ o g FY, &5, A, 4=, A, 3
F7te]l BAE WstA Az (Dunn, 2018)
O Dunn(2018)> A& AL o] AL3ZEAL o3 M= = BAAFo F

A Fo R olopr]
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- A f&(resource diversion)2 U] FJo] FFAAE T ALY
Aol = -G Fa| oA Sol7tA A He As on
- A H &(resource transformation)2 FUE A7 BAGAAA HAR Folrhe=
| 25 5 JAT, 2209 HPAe}t A GATE T Ad dete] zhe o]
= A3 gE F A7) Wl AT o8] HebkEojor g

=

e er

O A7e Axe) £@e 48 2 Zeade] falo] B3 HA ofe AFeds
2 AA H, v, Agstel dHel @ WHoR AHFHDunn, 2018)

@) Dunn(2018)% A Qe 71E9] o] 8rtsE ARE AAFPAHI AN Y
B AR, AL ARAEAAS] BAE TOFE ATERILAT F A

Tk AAY FHol ANAT HeF A%, AA MG PPl YolA WFL
AP 5 Ut 8U5S B4 8 BN o ASEE dde] AR A Aol
=3
H

42 45, AHZAIo i AA &
ARl A+ Aulo], A7Fd £

R
lo

34
P e N P

BNEYE sl 2AE F

O AAZ AEE 238 232 Agstel AABA AT TANGFES 48
T, AR, FRToEn TAHA AE B 1 o8B 2AT 29
s H7PPEES o H3HDunn, 2018)

(] AR oA ‘7l 2ol dshe B2 E5=°] 224202 v 7 (nonevaluative) Q!
DEEE HUIE AT 50 HUHE FHEOE AME FAS Aitste ol
T2 IS 2t J5(Dunn, 2018)

O AAL 54 AAA77) oJ9A 2 o DASHA HA=Ad dE sigs F
71§18 Ao|A| v, HIlol M= I (AN} w3t 7HAE 23 JeA g A
oA A Aol JoeAE e tE Ao i sigs F7%

3 % 4 o A7 ET U
B4, 234, 394, 94, AR N1FES e
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A= William N. Dunn(2018).

= )

oA AXE | RASA i, FAAT ) AT
2 Ael7) Sal J1ed HEe Agss AoREe o

O FAETLY Fo FHE WA L A% oY A ATEE F, AR AW, A
AABA, AZEAL, AR

O F8 WEL A%A, Exol @ FA, THLo) g FA|, 5 -EALEA,

G- AAD E4, TA-AAE 24 sl Ue

] 344 #7Kformal evaluation)= A AA 7 o] tis] A& 4 A B3 FRE
Arretr] fste Zed S AbEsteE HEUH S LekAR, 2 A
£ Brteel oA AR AAA et 2O HAPAEo] sAHow HAd A
Y-z o] 2250 daste] Hriske ZAe 2w Dunn, 2018)



A Bx Y BAL TANE] ekl FAAHA

e BEASAY, ANPES, A, AGEAN Y, DAY T

[0 A+ o]&2 3 7Hdecision-theoretic evaluation)= thst ol BAAE | 23] A
BulstAl B AAE ] i3k A S ¢ Aa BT AHE At st
o 7led YHe AMEsheE HEHS 9 v Dunn, 2018)

O AA #AHAS WAZ Fxet 52 Tga AAAR] HFx9 FHSAE
UEt 113 W 58tA staal vk Holl A FARE e 3242 B7Eeke] Apol A
= 2t Sl

O A7Aol&2 H7P7F 7ML = <24 54 T stus A A U 415
E oo oS #AAEY THAEH AN A sk Al A=

O F2 7I¥E2 HiUJ2ER, =dEY, ZFdo], AgA-AH|o]&£4 o] A+

O AAEH S st=d JdodA s 7|HELS YA F238, d=, A%, H4
9 PGrLE 7H A s elEAd o] ls-(Dunn, 2018)

O B4V AR AE HUlst= do JdoAA FEe W ZHEe] A2
RO, o]l g W 7|HEY iyt AAEAY 7238 oS AW -
AL T3 g2 AAEAYHET Add5H] 282 F A

- ¢ 59, &<l7]H(discounting)S B Ao A HAAA A AL 2B F A= A
NI E AR-z2 o] Hrlex HAA A AHEE & S

- pZ7EA| 2 1]

SOl EA B vl G-I vYAFHoRE BE AANFHOR
[e))]
2R

A3 Fehr eRokel Ao AAEY P B§
L ATNEAAY B4 o] s} ol

O AR} AFMEg A FPst=(Fdsoksts) dxF o84 A= AT
(market failure)el] 1S

O d7NMEs 53 ALY = 7L 7EX o T FFAA A4S /1A

SA= e AAA T HIATAE S VA ALY
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O AR, AR A AYstE ATABIAL oY 744 ol HE WA

O 2 thEAQd Aol FHo] Aujj(government failure)s & 4 U

AZbel wlsf Fhzom v AHo| oy A, R vasd, =3 @#2
28, AT P9 55 T AFo dds dA7NEEH Y E49 o4

< U AxsA &
daH oz I Ao F Qg 7| Wl M9 F

O stARY, A7/IEAA el T2 4 Exe AAA, AFA & -8(economic
and social welfare)e] =40l ¢lttar & &= ¢l-&(Capron, 1992a)

O 5, ATANLHAROR 4B ¥} vkt 3
7%

IN
N
-~
ol
J
r
o
=
N
-~
o
>,\l
o
e
N
of
N

}7] ZA A2 (economic growth)ol] oj® 4 gk-S U] ']~7<] EAsl= Aol 523

A, A8l3l 2 FAHANA A& LA HjEstE Aol nt
AT7F 3

[J o133k ofmlol A Capron(1992a)2 A77HE78 A o] YAl 4o glof o}z <
oAl 7HA] A7 Fa4ds Ax

O o] A7/MEAFHY =42 FF+= FU7F? (What is the ultimate goal of a
science and technology policy?)

O o] ALY o7 o|FuA sl HFE= FSle7? (What are the objectives
to achieve ?)

O o] A77/HEA =9

e F9ld7F? (What are the targets aimed at ?)
o] AF/LAR o e FoAr}? (What instruments have been designed ?)
[eS]

O

O o] d/MEAHAo] A} g8d0 =2 F3PHA+=71? (How efficient have the

policies implemented been ?)

-

[ o1k Azl &atr] A%k B4 0] bt SHolA 7=

O 71 WA, "Z <l R4 (qualitative methods) AT N LS FaPs= 7)ol
&3 ARE AT

O 3sHAIRE, ol2jgk AAQl £49 7 & e AR (FAH) aHRE
AlgstskA sk d U=
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5 a9 el AETAEDE FAAN
Az 2ol glof FHd =Hlol HAsYH
U

O WA, Arol FE(need for information)ol] 3+ 3. Ho} Jddstu A3
ATNTEH L E4e fAdMe Eo B2 AR 50 A=xH. 1 A% &
Y 2o ARE JA] a7E BAsEd 02 Foled £23 43S 3
53] AA e Axel AdE W AEe 1 Fodol Wie ==

O AFNAAMe] BMLS 98 ARE 7|BRHo= 7 AAS £33 F 7 (benefits) e}
I AAS A% nlgostdy. ©) HFRESES AT T M| ELA

O o], ATABAYL A BA o2 47)e) N2 T due] HuE S shelo}

- (D MAA 2] A H(individual-level

- (2 714 A9 AR (firm-level)

- (3 2k AEe] A X (industry-level)

- (4) =7} A¥ e AR (country-level, global effect)

O tteo 2 AZFAASA v (econometric methods)oll Tk A5 Ao B3 o) -2

O AZFAATA Wi x4 A= 4 (quantitative methods) !

O t®# o2 American Office of Technology Assessment(1986)-2 A w2 &1
o] FReo] AA YRS FHAIIEH F&3 BRE FA v vAg O

Mol o fr2 Aol Avjo] G WA % e 240l Y Hzteln A
o g .Q_
_- =

al
O ol#H 3 v F3 AHs], AhA o7 HA(fuzzy)stal 34 A (uncertainty)©|
TANER A B, O A a3E EAst=d o 2 ool o

o, Hir

o
2
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2. A% BAT AYH BA

[ A77dg Aol £42 7|84 ox 1 AA o g (effectiveness)® S8l =
Ho] gr3ofof 3

O EE&, d7MIABAE Fdste AR 229 AP A3 = (accountability
and management issues)] ATFE= HYEA A A= 2|7} U

O HFEACE ol AAEA F Frto o A +3 A & ZAE
ol AAAE Tt AL Tt FAo WIFAH FH| I & F U
stA|RE, oledk AH 22 AAAH B FH =S Fv B EA4LS

-1 u L
Aol TAY ZHols FAF FES FA D beAol B

o] zol& FA 2 SAsta FHs+= 4 W
o A FFsti &  Us. BEFEH E42 AAAH A4 Hleto EAE T
3}(quantify the problem)3te] &g

~

1.
O AARA B 7Exo=w duzx A (exploratory research methods)o]2h
colER AAA e AR EA400 o] AR YA B A AL

B, 283 B3 58 A8

Lo
Lo
Y
ol 1:1]0
flo
N
"
ok
N,
S
ol
N
Ht
b
A
[>
u
.E%m
2

O ol& &3l A4 Huto] A4 B} 22 FZ(in-depth insights)& =} 3

Mo no ge 4SS 55 2o ABHo|n £X5} b
1.

O ol& &3l A &35 dursigeneralization)sh=t] HFtHH o0& &o|g
O Capron(1992a)= °lAd thzt WHES 1L 54, A% 93, F=2 ol &5+
o 283 4 8 2= A oY 2= I EFE UEH

< % 2-7T > AAEA WY ESynthesis of evaluation methods)

Feld of Analytical
Method Relevance Drawbacks application le?/nell
1. Peer review -Screening of -Subjectivity of -Selection, ongoing, Micro

projects and experts and impact
research -Partial forecasts -Technological
orientations -Lack of forecasting.

independence of

experts
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Field of Analytical
Method Relevance Drawbacks application ==
2 Matrix approaches
-Analysis -Rich information -Difficult to collect -Impact Micro
matrices the required
information
-Decision -Rationalise and -Subjectivity -Selection Micro
making simplify choices -Lack of flexibility -Ongoing
-Multicriteria -Profiles projects -Constitution of a -Selection Micro;
analysis and R&D planning group of experts integrated
-Subjectivity in the choice
of
weightings
-Relevance -Provides lots of -Subjectivity in the -Selection integrated
trees information allocation of
quantitative values
3. Systemic approaches
-Systemic -Can be used to -Not really suitable -Selection integrated
analysis implement an for evaluating as
evaluation such
- R&D strategies
~Dynamic -Includes social, -Very difficult to ~Impact integrated
modelling historical and implement
ecological
structures
-Takes feedback
phenomena into
account
4. Financial methods
~Cost-benefit -Measures -Difficult to collect -Selection Micro
marketable outputs the information ~Impact
and commercial
resources
—Ratios methods - Simple -Some factors
instruments cannot be
financially
assessed
—Risk profiles -Results sensitive
to arbitrary
choices
-Portfolio models -Purely financial
aspects
5. Technological forecasting methods
-Scenario -Allows the -Subjectivity -Selection integrated
method causality chain to -Forecasting
be reversed
—Cross-impact -Takes social
transformations
into account
6. Quantitative indicators
-S&T indicators -Easy -Purely descriptive -Selection integrated
measurement
—Bibliometrics -Builds up -Partially ~Impact Micro
fundamental descriptive -Selection Micro
scientific output indicators
indicators
-Technometrics -Measures -Mainly descriptive -Selection Micro
technology indicators -Impact
characteristics
-Econometrics -Measures the full -Theoretical and -Impact integrated
range of methodological
SOCIO-eConomic background

impacts

Source: Adapted from Capron (1992a).
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HsE -l ds nEsi EA4UE B4

Ald G5 £4 71HA AW £4 7H

1. o

L]

Z B4 7)¥(predictive analytics)

d & B4 7|*H(predictive analytics)

O dZ B4 He vlele) Aol A9E oFsy] I8 BT FAH B4

2. A

3. o

]

71%g 7FelZ(Nyce and Cpcu, 2007). 7]ollA S8 AL oS B4 7|HLE 7]
E9 HlolHE o] &3sto v F&}e FASE=

wetA G S A 7]H =1
Hos “Ho A3 97 o #4ES 5 oA SHAFR-DY TE5HF(E
) Abolo] QA FAAE 2= AF}FAA =¥ (causal analysis)F F 23 X 2t

PN )
2 I e

%7 Wil 45 £4 7HE F2 229 75 2 HolHE 3 2do A
o] 874

o= B 7] Holy nloly(data mining), A& Y (7)1 A e, machine
learning), &JAF2A }F-(decision tree), 3] IE4](regression analysis) & TFFgH
FAA 7IHes =94%

2 BuAY 2 E HRAR, A7/1E8 A9 A% AAES EHES
2 o= B4 7IHA I8 (regression analysis)S &85l F Ao a5

Hatge

Wz B4 7] % (prescriptive analytics)

Aol = AHE AT g5 &4 71" 71E2 HolHE o] &(&4istaL ofsf)
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ol Mg AZSAY, ARBAZ HEF

O

= B 7 5% 720 folHE o]8&” 3t A == mge 83 <=
Zd(insights)” & 7] 93 583 7|Holgt & & IS

A 927 48 ¢ JdE= “EZH(nsights)” o FFAA F 7IHe ta ¢
=Z(eve)S AT & 4 9o = = BA NEE

(outcome of analysis)o] ©+& FE|E 71 Hal &

¢

|t

o
4
;0

(1 9, A 24 7|82 d5 &4 7IHEg 87 digor & “oAaA
(decision making)” o th3 Bt} B JHE AT

O

O

HE @A =< mfol A9 7 tieko] vad w AR 24 7S o
Fojx =z S(constraints) stoll A FH 2 o] thet = S Foll=d #&3t

2= [e)
o 5 s

‘_,

5, AE 24 71 4] A9 rbed S AdEEiie A od 23
2 olojdA At ETte ool dS 24 ZHEG $-29 oA AAl o
B ELS E T UL

[ 5-1] Analytics Ascendancy Model

How can we
make it happen?

What will Prescriptive
happen? Analytics
Why did it Predictive M
happen? Analytics
e
ec_.\Q
What Diagnostic
happened? Analytics
Descriptive
Analytics
: &

Value

Difficulty
Z+5: Gartner(2012)
o] FoAA B F dxo] AA B4 7|He B4 9 do] =(difficulty) e} 4 &
E3 A& 5 d= 7R (value) E2HANA o= BA J|HHET O] & 7HE Hol
I A
™ Fol 2y

3+ Gartner(2012)e] 9 FolAd= Awzd E4 7[HL oA
(insight) & o] Y& oA H(foresight)e] FHolgta FASFL U
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O AR AFH thete] AAetE AT BAZ B4 (descriptive analytics) 2
o2 ZE AR A F(providing information)e] el 7z, AW 24
7 ¥ (prescriptive analytics) &2 Z45 & sH(optimization)e] ZWo| 7FxH

=z
oA 23 AAH, A 24 7IHol LA} A == slollA HA

O o+ ¢ S, 4, =
o mekg et fgaite AE g
[18 5-2] Analytics Capability Framework
Machine-Centered
Analytics Human-Centered
Descriptive _
What happened?
Diagnostic
Why did it happen?
Predictive e
What will happen? Decision
Decision Support
Prescriptive
What should | do?
Decision Automation
A& Gartner(2013)
O 99 1 oAS &4 7IM3 ARd 24 71Hd tisiA ol & 233 &

O HAHE B4 AW, AwA B4 AW, S B4 PE, 22n AE 24 7]

R BFE (1) 2 BHOIA AZRTE AAE AL FH5E Gl Fa3)
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®
-
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@
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=
(@]
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=
(@]
=
2
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=
A —a
2
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i)
filo
4

O &z &4 7IH2 AA9 @A dojd Aol o dout=A(Why did it

I

8 o] REL Azt ZoAt AMA dF BN QAzte] Aol P FolBo), FFH oL Azte] Aol
Axsty AFoIM AN, B2 LZEA AFOE AHe] e HAF 5 AL ol 4. ol
@ ol HHolE, AFA%, Wleldmachine leamning) Sl AWH £ sol o] A2 o B U4
of M3 g HAW, B AFIME ATATYA] EE BAstEE AolHe] HH B4 el F
o) 917] Wl glolA T WelolE, AFA%, ALY Fol AT AAH A ee
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happen?) ¥4}

O g3 o= B4 7|HE o] nigo =
7HWhat will happenDell tglk o=

n>4 HO
o 10

=
O "AZ o2 Ay B4 7|He 87F o' tikS Aesty Ass)or st=4
(What should I do?)el thet AR E A&+
O olx8 AA B4 7[HL oy FHAMHE TANA HA
S A% ARE ATE & Adv= ZAH-o] I olHg H
el

ofoll A Az 2

ME

1%
N
17

[23 5-3] 718t AEd 4 7|4 9=

@ prescriptive analytics
P P " + Compare
Search term

Worldwide v 2004 - present ¥ All categories v Web Search v

Interest over time

| €=
PN
v
N

A A Note

Az 72 EWE, 20199 8€ 30¥ AAM

olt

O ol81d AFL +2 EM=(Google trend)E ©| %s}oq OlE|Yl Akl A XupA B A
ZIHol drh s HAAE QA AEEoEN -
O 9 adgolA YehE 201097kA1= SlE|Ulo A 2] uk3] g
o] A dojubA k. skARE 2010 o] Fo I HMEL FA3] FUiste

AL BelFm 989

9) 2010 o] F o3 FAT FTrtelle oY Wdol EAT AY. & AFA I o=l thall AAE HFA

e Y. B AT AAE ofde] wEw 1 AdEe okdst 2g (D AME B4 Ml B £u 2

7h (2 MY, AFAE, AFE 9o S o2 AF BA 7Rl 2A% 2] Altte]l &oldiH, (3)
SEED .161-1:11:'4_,,]@— B, 22kl AFe A ~nlE Zo BHA B, [0T(nternet of Things)el Z7} o2
A3 Hre| &
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B 71 & “x}3] 7}3H(social sciences)” oo A2
of st S8(xe AN AIFE AWHT AATP? of 1™l A
E Boboll AT FElo] Srtste A 2] oy %

=

u, o] 7|HHo| HILo gSH st A d&EH Jue= AL FAHSH] o 10
(28 5-4] 713t A3 24 71 s ALg 338+ £oKSocial Sciences)

@ prescriptive analytics
P P y + Compare
Search term

Worldwide ¥ 2004 - present ¥ Social Sciences ¥ Web Search v

Interest over time

A5 72 EdE, 20199 8¥ 30Y A

1 % 24 Pde 94 2 18l 8
O slARMos BEdE 324 us HPADYoR hEsds Agd 2y
Me AASGIA B ARE B ol TolXA Beke. AR, T g F78
L Bajo] thasld w4 FEelU BTt tE
O E@ AA B AWMl AR o
oF

Sy o dAste ngsslr|vE dA &

10) oi71el A sl FHl2e AL AlslBstel A AgE B4 sge] BAH o
pas

AMAHDE = A717E o] 71RE
o] =43 Bokel: AHFH, RlzUz SET of 2ddA 3d Ax e Hd
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