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English Abstract

This study focuses on the information service industry and analyzes eight years of data from
2014 to 2021. The study utilizes Data Envelopment Analysis (DEA) to measure operational
efficiency and employs the Tobit regression model to examine the impact of research and
development (R&D) expenditure ratio on the business performance of the information service
industry.

The research findings indicate a significant negative influence of the R&D expenditure ratio on
operational efficiency. Further Tobit regression analysis reveals that the negative impact of R&D
expenditure on operational efficiency is more pronounced in companies with higher debt ratios.
This suggests that these companies face more financial pressure, higher costs of financing,
increased financial risks, and consequently, a negative impact on operational efficiency. However,
in companies with lower accounts receivable turnover ratios, the effect of R&D expenditure on
operational efficiency is not significant. This may be due to these companies increasing their R&D
expenditure to accelerate product development in order to compensate for the lower accounts
receivable turnover ratio.

Additionally, when companies have higher levels of indirect shareholding, an increase in R&D
expenditure may lead to a decline in operational efficiency. Therefore, when formulating R&D
investment strategies, managers should carefully consider the impact of indirect shareholding and
strike a balance between R&D expenditure and operational efficiency.

Keywords: information service industry, research and development expenditure, Data Envelopment
Analysis, Tobit regression model, indirect shareholding, debt ratio, accounts receivable turnover
ratio
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% 4-1 23 @ 2014~2021 & F PR3 ¥ DEA

Jis % #ic= DEA »2 % 18(2014~2021)

B oy 2014 = DEA 2015 = DEA 2016 # DEA 2017 # DEA 2018 # DEA 2019 # DEA 2020 # DEA 2021 # DEA
2427 ZER 1 1 0.205459 0.250492 0.237792 0.28537
2453 FH 0.26631421 0.223794 1 0.201112 0.882341 0.526549 0.605663
2468 i 0.340136 0.26927 1 1 0.263672 0.273633
2471 i 1 0.189999 0.457108 0.712889 0.662394 0.706418
2480 ErgE 1 0.66334253 0.642985 0.649173 0.771025 0.997316 0.904374 0.940694
3029 P 1 0.947837 0.982761 1 1 1
3130 - %z 1 1 1 1 1 1 1
3147 S 1 1 0.976686 1
3570 ~ 3K 0.77653725 0.566611 0.186769 1 1 0.856542 0.963183
4953 E 28 1 0.10974514 0.581523 0.786097 0.911786 1 0.991992 0.895523
4994 B+ 1 0.14225404 0 0 0.854436 1 1 0.359453
5201 et 0 0.13086 1 0.973215 1 0.785392
5202 4T 0.261548 0.370865 0.974112 0.633421 0 0
5203 G 0.55288787 0.54096157 0.378235 0.389289 0.680713 0.869996 1 0
5210 ¥ 0.10855 0 1 0 0 1
5211 X 0.750072 0.540129 0.043529 0.962692 0 1
5212 ek 0.450646 0.591383 0.769833 1 0.960198 0.840331
5310 < W 1 0 1 0.162286 0 0 0
5403 == 1 1 1 1 1 1

:x DEA 2% @ 1 2 B id s ?‘;}ijﬁ:z_ LY =y
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% 4-2 #F§ KT 2014-2021 & 7R+ £ DEA

Jis % #ic= DEA »2 % 18(2014~2021)

I 3 - 2014 # DEA 2015 &# DEA 2016 & DEA 2017 & DEA 2018 # DEA 2019 & DEA 2020 # DEA 2021 # DEA
5410 RN 1 1 0.939814 0.684336 0.766247 0.754484 0.740226
6112 A 1 1 1 1 1 0.752846
6140 Wi 0.433253 1 0.041613 0.296377 1 0.408059
6148 SEZ T 0.638745 0.273543 1 0.38871 0.613689 0.469439
6183 ¥ 0.60621692 0.621572 0.689252 1 1 0.796364 0.802518 1
6214 ¥ 55 0.30917147 0.424134 0.470826 0.640004 0.781491 0.598537 0.448183
6221 F4 1 0.543044 1 1 1 1 0.770806
6231 kY 0.14200146  0.41112304 0 1 0.778092 1 0.870917 1
6404 €KY 1 0 0 0 0 0 0
6516 2 o 0.026867 0.412774 1
6590 3 8 1 1 0.925335 1
6593 B e 1 1 0 1 0.763787
6690 TAFR 1 0.709599 0.622853
6697 LH T 1 1 1
6751 B PR 0.858162 0.919551
6752 X 1 1
8099 L 079901121  0.61410193 0.637955 0.753187 0.428343 0.47178 0.570693 0.625873
8284 B 0.69244 1

8461 7R 1 1 1 1 1 1 1
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o FRE R GmERATF BT PR kF > X AFEH D PERTR T
AW L N P KPRl FTONE (T8 o IO H Sl S8
AL TRk E B LY P e

FREEEHT IALFR R HEY T LA G L AT LWAT RS

Flo - BT T I HEE FF > GldeRT RAFTEHEE I s Rl ER
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% 4-3Tobitit FAY-FLERE Y FHLEY LT L PP

%)% 4= DEA »c % 2 (2014~2021)

ik % B Std. error z p-value
Const 1. 31581 *** 0.135481 9.712 2.68E-22
R&D_EXP -0.0216907 *** 0.00472064 -4.595 4.33E-06
Year_Dummy YES

Company_Dummy YES

Hcl BfRP RDEXP F 457213 F oVear Dumy 3 ERFEHBE - T kT A L ERGPTFxSt - Company_Dummy 3

EEPRREE T XFA L L EARTKE -

2. ¥4 7532 a=0.1 %4 7 a=0. 05 ®k*4 72 a=0. 0l BFF k¥ - THER +F ]



CFHEEEFIEEFYHEY T L e WA R SR OER LT

AEE R - B A G R AFLRBIFLER P MY kT

b i ERAF LR G FONRT B P EE R TG Eey ok

FAAL AP R BT - BERPEFF R IO EAFTFR LG FEF L

- FMEG ERPELAL o FRE LF [ G FPRRT REFUTLFL

BEY T kE 0 X G mER R GE R ST e oo G kg £4 R

A=
3
v
\ -
5

\\-

SRR PO hE o o R EF AR 5 A 2 IR vk 1k

— 2

R U ~ S 43
Hagrsagmp o B

+

% 4-4TobitiwFadr-F g FEF Y FHNEY T L v BEHE G FFOLELLHTF

% % #ic= DEA »25 1§ (2014~2021)

ik e Std. error z p-value
Const 1.35951 *** 0.135894 10.00 1.46E-23
R&D_EXP -0.0204431 *** 0.00467415 -3.315 1.22E-05
HIGH_LEV_dummy 0.0883298 0.0891451 -2.184 0.3218
R&D_EXP * High_LEV_dummy -0.0115897 ** 0.00588606 -1.969 0.049
Year_Dummy YES

Company_Dummy YES

LIl BERP CR&D EXP 3 £ ¥FFH? & o HIGH_LEV dummy £ ¢ % § i+ S 3N FRIBEL T0E T 00 » Bk
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%] % #c= DEA »c % 8 (2014~2021)

ik % B Std. error z p-value
Const 1.53163 *** 0.158237 9.679 3.69E-22
R&D_EXP -0.0229322 *** 0.00477998 -4.798 1.61E-06
LOW_AR_dummy -0.260488 *** 0.0975807 -2.669 0.0076
R&D_EXP * LOW_AR_dummy 0.0096212 * 0.00526058 1.829 0.0674
Year_Dummy YES
Company_Dummy YES
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L3S % B Std. error z p-value
Const 1.272 *** 0.237697 5.351 8.73E-08
R&D_EXP -0.0326729 *** 0.0113565 -2.877 0.004
HIGH_IND_dummy -0.0801036 0.13940 -0.5743 0.5658
R&D_EXP * HIGH_IND_dummy -0.201494 ** 0.0994003 -2.027 0.0427
Year_Dummy YES

YES

Company_Dummy
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