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Abstract

Purpose: In this paper, we analyzed the factors that affect research grants using linear regression analysis
in order to increase the effectiveness of investments in national research projects.

Methods: We collected 15,454 pieces of data on research projects that finished between 2008 and 2010.
Data preprocessing and visualization were done to derive statistically significant results. We identified factors
that affected funding by using linear regression, and estimated increasing or decreasing tendencies based
on those factors.

Results: We identified the relative importance of the factors in awarding research grants. Strategies were
suggested for the reasonable estimation of R&D budgets for investment purposes.

Conclusion: This study will assist the decision—-making process of governments in estimating funds required
for R&D projects.
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Variable Variables Name Contents
Target Y Monthly research funds Unit : One million won
X Research and development Basis(z,,) Development(z,,) Application(z,,)
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i f o .
Categoncal X, Cost o ggvefnment Cost of government contribution / Period
variable contribution
X; Labor cost Labor cost / Period
R h i . . .
X esearc eqmpments Research equipments and materials cost / Period
and materials cost
X; Operating cost Operating cost / Period
f h . .
Xq Cost o r‘essaarc s Cost of researches commissioned / Period
) commissioned
Continuos
variable X Overhead cost Overhead cost / Period
Xio| Number of researchers Number of researchers
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Table 2. Summary statistics of all possible regression using entire data

Parameter Estimate  |Standard Error| t-value Pr>|t] Multiple
Intercept 0.5768 0.0879 9.75 <.0001 2.3561
Development(z,) 0.0854 0.0104 8.24 <.0001 1.089
Basis(z,,) -0.0274 0.00871 -3.14 0.0017 0.9730
University(z,,) -0.1436 0.086 -1.67 0.0949 -
Institute(z,,) -0.1538 0.0861 -1.79 0.0741 -
Industry(z,,) -0.2630 0.0862 -3.05 0.0023 0.7687
BT(z,,) -0.00614 0.0112 -0.55 0.5824 -
CT(zy) 0.00663 0.0315 0.21 0.8331 -
ET(z,,.) 0.00181 0.0142 0.13 0.8990 -
IT(xy,) -0.0363 0.013 -2.74 0.0062 0.9644
NT(z,,) -0.0109 0.0139 -0.79 0.4300 -
Cost of government contribution 0.1605 0.00310 51.77 <0.0001 1.1741
Labor cost -0.0145 0.00411 -3.54 0.0004 0.9856
Research equipments and materials) g,9125 0.00374 3.61 0.0003 1.0126
Operating cost 0.00339 0.00641 0.53 0.5969 -
Cost of researches commissioned -0.0762 0.00970 -7.86 <.0001 0.9266
Overhead cost 0.1276 0.0131 9.72 <.0001 1.1361
Number of researchers 0.000185 0.000307 0.60 0.5467 -

3.2.3 A+ Hopd dlojg £4 At
AT BoFg 67FA(BT, CT, ET, IT, NT, SDZ &7/t 3|AEAS AAlerglom, 212 gk 24 A=
oS3 2t



170 J Korean Soc Qual Manag Vol. 41, No. 1: 163—180, March 2013

ol#j 9] Table 3BT HIOIEIE 3#24S 3kl vebdl Aat2X, BT A9 4% Ay heedArt o8
AL Bl D A7 o 10978 = S7kstaL glov, VIR EANNM = 9.2%7F sk e v

ATGFATFA L A AAAY A G A} oF 255% 7R S Holn, ‘A7 FA7) H o
ATE FIT A5 99 dle oF 11.1% 7HAd)

ol o B WA #AAV|ES AFA R SEste] AF B AH T T B E Ak AR A o A]
Ao B FAE gL o R, o9 e AnE HoFE FoR gkEth 5 v&o] - 1h3in] <] vl gl
4 Aol 7P 2 9 WAL glom, dHTE | 1Rkl St Al e At 28.9%7F Sk B
AREATE 10.5%, 920 E AFANE 1%7F SV BAS Holal 9lom, AT Au|/A5n] e} e
o] A% 77t 3.5%, 14.3%2] A3},

Table 3. Summary statistics of all possible regression using BT data

Parameter Estimate Standard t-value | Pr > |t]| Multiple
Error

Intercept 0.8932 0.0193 46.22 <.0001 2.4429

Development(z,;) -0.00889 0.0161 -0.55 0.5800 -
Basis(z,) -0.0858 0.0147 -5.84 <.0001 0.9178
Application(z;,) 0.09469 = = = 1.0993
Industry(a,,) 0.2273 0.0230 9.88 <.0001 1.2552
Institute(a,,) -0.1167 0.0196 -5.96 <.0001 0.8899
Cost of government contribution 0.1001 0.00379 26.41 <.0001 1.1053
Labor cost 0.0221 0.00597 3.70 0.0002 1.0223
Research equipments and materials cost | -0.0354 0.00357 -9.92 <.0001 0.9652
Operating cost 0.0248 0.00971 2.56 0.0107 1.0251
Cost of researches commissioned -0.1540 0.0153 -10.08 <.0001 0.8572
Overhead cost 0.2542 0.0208 12.20 <.0001 1.2894
Number of researchers 0.00206 0.0196 -5.96 <.0001 1.0021
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Table 4. Summary statistics of stepwise regression using CT data

Parameter Estimate Standard t-value Pr>|t| Multiple
Error
Intercept 1.0435 0.0925 11.28 <.0001 2.8391
Cost of government contribution 0.0383 0.00408 9.40 <.0001 1.0390
Labor cost 0.1007 0.0136 7.41 <.0001 1.1059
A3p= o} 9] Tabl 74 4 Al o 12.7%7)
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Table 5. Summary statistics of stepwise regression using ET data

Q7L AV 2 Eo

Ae) TR} g

Parameter Estimate Standard t-value Pr>|t| Multiple
Error
Intercept 1.3202 0.0917 14.39 <.0001 3.7442
Development(z,;) 0.1196 0.0475 2.52 0.0122 1.1270
Basis(z,,) -0.00578 0.0407 -0.14 0.8871 -

Application(z,,) -0.11382 = = = 0.8924
Industry(z,,) 0.5707 0.1014 5.63 <.0001 1.7696
Institute(z,,) 0.2154 0.0985 2.19 0.0293 1.2404
Government(z,,) -0.5652 0.2578 -2.19 0.0289 0.5682
University(zy,) -0.2209 - - - 0.8018
Cost of government contribution 0.0355 0.00396 8.98 <.0001 1.0361
Research equipments and materials cost 0.0588 0.00944 6.23 <.0001 1.0606
Operating cost 0.0338 0.0134 2.53 0.0117 1.0344
Cost of researches commissioned 0.0256 0.0122 2.10 0.0361 1.0259
Number of researchers -0.0119 0.000806 -14.70 <.0001 0.9882
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Table 6. Summary statistics of stepwise regression using IT data
Parameter Estimate Standard t-value | Pr>|t] Multiple
Error
Intercept 1.3660 0.0497 27.46 <.0001 3.9196
Development(z,;) -0.2067 0.0556 -3.72 0.0002 0.8133
Basis(z,,) -0.1693 0.0480 =352 0.0005 0.8446
Application(z,,) 0.43 = = = 1.5373
Industry(z,,) 0.2810 0.0549 5.12 <.0001 1.3245
Institute(zy,) -0.1022 0.0456 -2.24 0.0254 0.9028
Cost of government contribution 0.0763 0.00893 8.54 <.0001 1.0793
Labor cost -0.0179 0.0108 -1.67 0.0964 -
Research equipments and materials cost -0.0175 0.00760 -2.30 0.0217 0.9827
Operating cost -0.0452 0.0164 2.1 0.0061 0.9558
Cost of researches commissioned 0.1930 0.0306 6.30 <.0001 1.2129
Overhead cost -0.1222 0.0296 -4.13 <.0001 0.8850
Number of researchers 0.00380 0.000920 4.13 <.0001 1.0038
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Table 7. Summary statistics of stepwise regression using NT data

Parameter Estimate Standard t-value | Pr>|t] Multiple
Error

Intercept 1.1489 0.0467 24.62 <.0001 3.1547

Development(z,;) -0.0607 0.0522 -1.16 0.2457 -
Basis(zy,) -0.1430 0.0398 -3.59 0.0004 0.8668
Application(z,,) 0.2037 = = = 1.2259
Industry(z,,) 0.2934 0.0459 6.39 <.0001 1.3410
Institute(z,,) -0.1212 0.0330 -3.67 0.0003 0.8940
Cost of government contribution 0.0657 0.00458 14.33 <.0001 1.0679
Labor cost 0.0609 0.00951 6.40 <.0001 1.0628
Research equipments and materials cost -0.0132 0.00424 -3.12 0.0019 0.9693
Operating cost 0.0451 0.0163 2.77 0.0058 1.0461
Cost of researches commissioned -0.1003 0.0113 -8.88 <.0001 0.9046
Overhead cost 0.1426 0.0247 5.77 <.0001 1.1533

Table 8. Summary statistics of stepwise regression using ST data

Parameter Estimate Standard t-value Pr>|t| Multiple
Error
Intercept 0.8760 0.0975 8.98 <.0001 2.1013
Research equipments and materials cost 0.1084 0.0340 3.19 0.0030 1.1145
Operating cost 0.2511 0.0726 3.46 0.0014 1.2854
Number of researchers 0.0165 0.00134 12.27 <.0001 1.0166
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Table 9. Summary statistics of stepwise regression

using IPET data

Parameter Estimate Standard t-value Pr>|t] Multiple
Error
Intercept 0.4886 0.0209 23.24 <.0001 1.6300
Number of researchers 0.00143 0.000521 2.74 0.0063 1.0014
Cost of government contribution 0.1455 0.0106 13.76 <.0001 1.1566
Labor cost 0.0807 0.0183 4.40 <.0001 1.0840
Research equipments and materials cost 0.0914 0.0127 7.42 <.0001 1.0957
Operating cost 0.0877 0.0362 2.42 0.0158 1.0917
Table 10. Summary statistics of stepwise regression using KIMST data
Parameter Estimate Standard t-value Pr>|t] Multiple
Error
Intercept 0.8044 0.0812 9.91 <.0001 2.2354
Cost of government contribution 0.1395 0.0228 6.13 <.0001 1.1497
Labor cost 0.0580 0.0239 2.43 0.0274 1.0597
Research equipments and materials cost 0.0563 0.01330 4.25 0.0006 1.0579
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Table 11. Summary statistics of stepwise regression using KEITI data

Parameter Estimate Standard t-value Pr>|t] Multiple
Error

Intercept 1.9881 0.0577 34.44 <.0001 7.3016

BT(x,,) -0.00876 0.0491 -0.18 0.8586 -

CT(zy,) -0.0105 0.0842 -0.13 0.9007 -

ET(z,,.) -0.0540 0.0579 -0.93 0.3539 -

T(z,,) -0.0325 0.0518 -0.63 0.5327 -
NT(z,,) 0.1317 0.0452 2.91 0.0045 1.1408
Number of researchers -0.00323 0.00829 -3.90 0.0002 0.9968
Cost of government contribution 0.0329 0.00471 7.00 <.0001 1.0334
Labor cost 0.0340 0.00515 6.60 <.0001 1.0346
Research equipments and materials cost 0.00821 0.00402 2.04 0.0437 1.00824
Cost of researches commissioned 0.0510 0.0115 4.44 <.0001 1.0523
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Table 12. Summary statistics of stepwise regression using KEIT data

Parameter Estimate Standard t-value Pr>|t] Multiple
Error

Intercept 1.6282 0.2449 6.65 <.0001 5.0947

Industry(z,,) 0.9235 0.2303 4.01 <.0001 2.5180

Institute(z,,) -1.5785 0.5998 -2.63 0.0090 0.2063

Number of researchers -0.00421 0.00126 -3.36 0.0009 0.9958

Cost of government contribution 0.0117 0.00543 2.15 0.0327 1.0118

Labor cost 0.0241 0.00632 3.81 0.0002 1.0244

Research equipments and materials cost 0.114 0.00406 2.80 0.0056 1.1208

Operating cost 0.0272 0.00850 3.19 0.0016 1.0276

Cost of researches commissioned 0.0722 0.0479 1.51 0.1331 1.0749
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Table 13. Summary statistics of all possible regression using KETEP data

Parameter Estimate Standard t-value Pr>|t] Multiple
Error
Intercept 2.0672 0.0431 47.95 <.0001 7.9027
Development(zy,) 0.0136 0.0402 0.34 0.7346 -
Basis(zy,) -0.0962 0.0541 -1.78 0.0755 -
Industry(a,,) 0.3173 0.0233 13.61 <.0001 1.3734
Institute(z,,) 0.0382 0.0281 1.36 0.1740 -
Government(z,,) -0.0873 0.0355 -2.46 0.0141 0.9164
Number of researchers 0.00784 0.00150 W8 <.0001 1.0079
Cost of government contribution 0.0373 0.000809 46.13 <.0001 1.0380
Labor cost 0.00210 0.00272 0.77 0.4403 -
Research equipments and materials cost -0.00070 0.000907 -0.77 0.4405 -
Operating cost -0.00009 0.000857 -0.10 0.9185 -
Cost of researches commissioned 0.000904 0.00782 0.12 0.9079 -
Overhead cost -0.00814 0.00408 -1.99 0.0464 0.9919
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Table 14. Summary statistics of all possible regression using NRF data

Parameter Estimate Standard t-value Pr>|t] Multiple
Error

Intercept 1.4349 0.0500 28.67 <.0001 4.1992
Development(z,) 0.3117 0.0492 6.34 <.0001 1.3657
Basis(z,,) -0.2307 0.0330 -6.99 <.0001 0.7940
Industry(z,,) 0.3527 0.0817 4.32 <.0001 1.4229
Institute(z,,) -0.1453 0.0459 -3.16 0.0016 0.8648

BT(x,,) -0.0311 0.0224 -1.39 0.1653 -

CT(zy,) 0.0277 0.0592 0.47 0.6369 -

ET(z,,) 0.00855 0.0297 0.29 0.7736 -

IT(z,,) -0.00835 0.0268 -0.31 0.7552 -

NT(z,,) -0.0530 0.0280 -1.89 0.0587 -
Number of Participants 0.00553 0.000630 8.77 <.0001 1.0055
Cost of government contribution -0.00640 0.00202 -3.17 0.0015 0.9936
Labor cost -0.0893 0.00871 -10.25 <.0001 0.9146
Research equipments and materials cost | —0.00490 0.00206 -2.37 0.0178 0.9951
Operating cost 0.0169 0.00528 3.20 0.0014 1.0170
Cost of researches commissioned -0.1336 0.0379 =30 0.0004 0.8749
Overhead cost 0.5385 0.0297 18.10 <.0001 1.7134
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