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Currently, R&D investment of government is increased dramatically. However, the budget of the government is different depend-
ing on the size of ministry and priorities, and then it is difficult to obtain consensus on the budget. They did not establish
decision support systems to evaluate and execute R&D budget. In this paper, we analyze factors affecting research funds by
linear regression and decision tree analysis in order to increase investment efficiency in national research project. Moreover,

we suggested strategies that budget is estimated reasonably.
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<Figure 1> Average and Median Based on R&D Phases
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Cumulative Distribution of Residual

<Figure 4> Normality Test for Y = Total Research Funds’
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<Figure 5> Residual Analysis for ‘Y = In(Total Research Funds)’
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<Figure 6> Normality Test for ‘Y = In(Total Research Funds)’
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<Table 2> Summary Statistics of All Possible Regression

Entire Data
Parameter Estimate Stgprdoe;rd t-value | Pr>[t| [Multiple
Intercept 4.66 0.11 4158 | <.0001 | 105.41
Development(z ;) -0.22 0.02 -13.05 | <.0001 | 0.80
Basis(z,,) -0.14 0.02 -8.62 | <.0001| 087
Application(z,,.) 0.36 - - - 1.43
Industry(z,,) 023 0.07 338 | 0.0007| 126
Institute(a,) 0.03 0.07 042 | 05535| 1.03
Government(z,) -0.18 0.19 2092 | 03552] 0.84
University(z,,) -0.08 - - - 0.92
BT(zs,) -0.09 0.02 531 | <.0001| 0.92
CT(zy) -0.05 0.05 116 | 0.2468 | 0.95
ET(z4,) -0.04 0.02 -1.76 | 0.0793| 0.96
IT(4,) -0.01 0.02 0.68 | 0.4978| 0.99
NT(z,,) 0.08 0.02 401 | <.0001| 1.09
ST(w5) 0.11 - - - 1.12
Period 0.02 0.00 34.63 | <.0001| 1.02
Cost of govemment |63 | 010 | 620 | <0001 | 053
Labor cost 0.28 0.04 637 | <.0001| 133
R;;Zaﬁgt:r?;;pfggts 051 | 005 | -10.66 | <.0001 | 0.60
C"ngn‘l’;lr;ﬁif;es 2.97 0.14 | 2144 |<.0001| 19.58
Overhead cost -0.68 0.13 -5.41 | <.0001| 051
Number of researchers 0.01 0.00 23.85 | <.0001| 1.01
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or | m(VY) = 6.60—2.748,, 133, +0.08z,
+26.72z,+0.01z,,
= <Table 4> Summary Statistics of Decision Tree Analysis
BT In(Y) = 4.46+0.48z,, +0.11z,, —0.37z,, —0.61z;
+ o 000y, Division | Option | N | Average | RMSE | R-square
T In(¥Y) = 4.01—0.42z,, —0.34z,, +0.76z,, +0.23z,, All CART | 2877 | 13546 83.80 0.82
—0-022y, +0.02z; +0.282; -~ +0.01z,, BT CHAID | 1518 | 12777 | 73.73 0.82
NT In(Y) = 5.59—0.48z,, +0.11z,, +0.01,, +0.02z, CT CHAID | 47 105.52 39.70 0.78
—1.70z; +0.20z; +0.28z, + --- +0.01z,, ET CART | 361 112.92 108.21 0.65
ST In(¥Y) = 4.23+0.04z,, —0.562,, +0.02z, +7.90z, IT CHAID | 480 137.15 82.52 0.87
+0.022, NT CHAID | 432 174.33 130.59 0.89
ST CHAID | 39 121.80 | 132.17 0.54
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o A4S AAET <Figure 7>7} 2o, An]o] A Hat2 oF 19 3,5467F
BRAFS A BEH A2AN5E s, A4utEsh dolm, AATHE MF0E A WAZ Agste] B
g4 m neld Aol Bels o, AA Eelel Aol /17 Ao £QHE 9oz do] Yulx YR E ¥
ol ¢AE HAst RYES FEe A Ht A A FAh
N 287

Avg 135.46

Cost of researches
commissioned

<0.37%

N

»=0.37%

45

Avg 381.904

Number of
researchers

N 2406
Avg 83.64

N 14

Avg 228.548

[ <38 ] [ ==38 | | Blalsis,
N 2311 I | . Development

A 77 64 N 167/ | N ﬂ‘

va : Avg 215.019| |Avg 510.955

Number of Cost of t

" e
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I | | 1

‘ N 1971‘ N 33j N i N 86 N wl N aa N 70] N N 192 N 12
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<Figure 7> Decision Tree of Entire Data
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<Table 5> Summary Statistics of Decision Tree Analysis
Using Entire Data

<Table 6> Summary Statistics of Decision Tree Analysis
Using BT Data

Division Condition Result
Number of researchers < 16.5 | N =983
person and Period < 43 month Avg=6727
Number of researchers < 16.5 | N=49

Cost of Period | person and Period > 43 month Avg = 157.20

<

resegrches 87month | Number of researchers > 16.5 | N =236

commissioned .
- person and Period < 55.5 month Avg=135.29
0.21% _
’ Number of researchers > 16.5 | N=15
person and Period > 55.5 month Avg =289.33
Period N=6
> -
87month Avg=1129.65
Number of researchers < 13.5 | N =43
Numb person and Research equipments
umf " | and materials cost < 46.8% Avg=12834
0 Number of researchers < 13.5 | N =16
researchers .
< person and Research equipments
25 and materials cost > 46.8and | Avg=221.00
person | Number of researchers > 13.5 N=353
Cost of person Avg=258.20
resegrches Application(z ,), Basis(z,,) and | N = 89
commissioned iod < 405 b
> Perio .Smont] Avg = 486.25
0.21% L . =
’ Number Application(z,,), Basis(x,,) and N=7
of 1 period > 40.5month
researchers| - o = om0 Avg =858.67
= N=11
Development(z,,) and Cost of
23.5 v 0
person researches commissioned < 12.5% Avg=321.49
Development(z,,) and Cost of | N=10
researches commissioned > 12.5% Avg=15211

CTe] 74 of o] <Table >0l Aok 2ol A7 ¢
A7 $ERAL AS F AP %
BAARIE 3 AP0 FAT TS 0 G A
% 9 & glth W, CTATE FQuE Ao we
A7u)g] Aol7} ek

<Table 7> Summary Statistics of Decision Tree Analysis
Using CT Data

Division Condition Result
Period < 46.5month and Number [N = 1975
of researchers < 16.5 person Avg = 68.41
Period < 46.5month and Number | N = 336
Period | of researchers > 16.5 person Avg = 133.49
Cost of < ’
coisri?sr;:i}(l)ense d 87month | Period > 46.5month and Cost of | N =2
< researches commissioned < 98.31% Avg = 462.83
0.37% Period > 46.5month and Cost of |N = 86
researches commissioned >
98.31% Avg =208.99
Period N=14
> -
87month Avg=996.12
Period < 38month and Number of | N = 77
Number | researchers < 11.5 person Avg = 162.39
of
researchers | Period < 38month and Number of |N =90
< researchers > 11.5 person Avg = 260.05
19.5
person N=38
Period > 38 person
Cost of Avg=510.96
researches Development(z ), Basis(z,,) |N=70
commissioned and Number of researchers <
> 63.5 person Avg=296.63
037% | Number | Development(z,,), Basis(x,,) |N =8
of and Number of researchers >
researchers | 63.5 person Avg=710.46
o | Application(: d Period < |N=192
195 pplication(z,,) and Perio
person 40.5month Avg=514.35
Application(z,, )and Period > [N~ 12
40.5month Avg=777.68
EF, AR o] AT Hopd SJAARRAL
sty o, Ask obehsh gt

$25% AT} ES ,
geToln A7Izke] Bold5E 5 AFH} F

Division Condition Result
. Number of researchers < N=29
Period | 17 person Avg = 55.69
<
Basis 34month | Number of researchers > N=6
(%14) 17 person Avg=85.79
N=7
Period > 34month
Avg=112.54
Application i N=35
(1) Avg =408 4
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ETS) 44, Aeld Selate ) gong, 4nd

AFe] BEAo] o} A 03%4 H&o] =75
QA Ao A Helx 2T oSl <Table -8
ET dlo]ele] oAU o o3t Ao 843 Aolt).

<Table 8> Summary Statistics of Decision Tree Analysis
Using ET Data
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NTSl %% obeh o] <Table 10> & % 9ol [T
FAEA AR A AT Aok S, Y
ATt F AT B 9P Fuh T, 2ol

SRS F AT} Sk A B 5 9
<Table 10> Summary Statistics of Decision Tree Analysis

Using NT Data

Division Condition Result Division Condition Result
Cost of government contribution | N =3 Number of researchers | N =35
< 60.6% Avg = 408.96 Number of | < 85 person Avg=282.12
Period researchers
Cost of < 465 Cost of government contribution N =354 Cost of < 175 person | Number of researchers > N=11
resegrches : > 60.6 % and Industry(z,,) Avg = 13037 governm;nt 8.5 person Avg = 40591
commissioned month contribution
< Cost of government contribution | N =259 < Number of researchers < | N =33
1.5% = 60.6 % and University(zy)) | Avg = 66.01 89% Number of 37.5 person Avg =559.63
Period researchers
>°ri% s ) N=14 > 17.5 person | Number of researchers = N=13
‘month Avg=277.45 37.5 person Avg=767.72
Cost of researches commissioned | N =8 Period < 46 i N =298
<22.1% and Labor cost < 33% | Avg = 381.14 Cost of researches | *°"'° mon Avg=7153
Period commissioned
Cost of <355 Cost of researches commissioned | N =38 Cost of < 0.3% Period > 46month N=21
researches ] o< 22.1% and Labor cost = 33% [ Avg - 22033 govtertgrr;_ent eriod = aomon Aveg = 26423
commissione contribution
> Cost of researches commissioned | N =6 > Number of researchers < | N =30
1.5% = 22.1% Avg = 147.09 g9y,  |Cost of researches | 225 person Avg=19343
Period commissioned
>e§150 5 ) N=38 > 0.3% Number of researchers > | N =21
month Avg = 644.06 22.5 person Avg=44391
<Table 9> IT HlelEle] SALALRE #4000 tak 4 obeh o] <Table 11> ST2] SIAFAHLF#A o] tjat 2
g diMe Aoz 1T A79 544 A-duyAsniel 7} §AoR, ST AT Aul F 2gule] wEol
HgE Aol 2 e mAX geleh v, T A7 F APulel GeE ML glek EE, Aol Folshe
A5 AAnle] Blgo] =545 F ARF Sk Ale Qo] 11'e] dod Oﬂ?HH gateo] 39 ¢ o]4ol
& g JoH, ITe 7le 54% oFES 8k 497 Hh o= ST 03_?4 35 1n7E F Agulel A v
pong, fHTe MEE F ATHe] §FL F ¢ 2 9F2 AT 9 orwek

<Table 9> Summary Statistics of Decision Tree Analysis

<Table 11> Summary Statistics of Decision Tree Analysis

Using IT Data Using ST Data
Division Condition Result Division Condition Result
Cost of researches N =383 Period < 28 and N=12
commissioned < 2.1% Avg =68.41 Overhead cost < 16.6% | Avg =56.97
. Cost of researches N =336 Operating cost | Period < 28 and N=7
< 52701 € . ]
Development Period < 52749 commissioned > 2.1% | Avg =133.49 Number of > 7.7% Overhead cost > 16.6%| Avg=51.83
(z1,), N=15 researchers N3
. _ o _
Basis(x1,) - < 117% Period > 28 month —————|
Avg=194.6 Avg=74.58
N=7 i N=5
Period > 52719 Number of researchers Operatmg0 cost i
< 14 person Avg = 153.36 < 1.7% Avg=177
Number of researchers | N =5 Number of N=7
> 14 person — researchers - ]
Number of = p Avg =352.99 > 119 Average =317.43
]
Application researchers <17.58 | cost of researches N=29
(zy,.) commissioned < 7.4% | Avg=605.38 323 7] H 7} _“?__@l
Number of Cost of researches N=31 ]377}7(] %l sé Q ‘H T']:_“}q J/]’ /]/\}ﬁ ]%‘Ell‘ T']:_“}li = %3]'0#
hers > 1758 issi > 749 - = L
researchers > 17.5% | commissioned % | Avg =448.75 A HA s B s ME 3 AR Ad R-
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<Table 12> Comparison Table of R-square and RMSE

Method of analysis Entire BT CT
Ad
Full R-Square 0.65 0.64 0.85
Model
Regression Ad
St?p R-Square 0.65 0.64 0.86
wise T
RMSE 355.97 139.32 36.71
R-Square 0.82 0.82 0.67
CART E
Decision RMSE 83.80 71.40 39.95
Tree R-Square 0.81 0.78 0.67
CHAID ¥
RMSE 84.52 73.73 39.70
Method of analysis IT NT ST ET
Ad
Full R-Square 0.82 0.77 0.78 0.63
Model
Linear RMSE | 77.36 | 233.62 [1007.09 | 125.73
Regression Ad
St‘ep R-Square 0.83 0.77 0.74 0.63
ise T
v RMSE | 77.23 | 239.68 | 184.24 | 12431
R-Square | 0.90 0.92 0.54 0.65
CART T
Decision RMSE 83.54 139.19 | 132.17 96.40
Tree R-Square | 0.87 0.89 054 063
CHAID ¥ ¥
RMSE | 82.52 | 130.59 | 132.17 | 108.21
4. 22 U 35 opus
AR AR RAS Bl AukE ol
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