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Table 2 Descriptive Statistics
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Table 4 Average DEA Efficiency and Return to Scale of Hi-tech Startups in Different Regions
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RS SHXFDEAFTHENFUWEVEARKRATHRE
Table 5 Input Redundancy and Output Deficiency of DEA Inefficiency Hi-tech Startups in Different Regions

BATLR AR
X 35 R M BFREA TERA S FHEhEA EEBRA a4 i LG 7
(A7) AR(N) (A7) (A7) (Jiu) (A7) 4)
£MH 54.565 15.085 26. 160 301.486 60. 494 166.201 0.237
% 87.503 19. 642 34.426 308. 606 68.204 176.383 0.250
HREs 27.892 11.884 21.928 382,588 72.137 187. 813 0.235
&R 16.736 9.024 12.495 146. 008 21.308 103. 881 0.204
®6 NHBESCCREREDHMEDEATHNENKGIWEW ENERSER
Table 6 Solutions of the DEA -efficiency Hi-tech Startups in the Central Region
from the IA Model and the CCR Model Respectively
DEA BASEIE i L
AR v, v, vy vy v u, U,
1 0.000 0.332 0.011 1.370 0.034 0.002 0. 062
2 0. 0003 0.755 0. 0001 0.054 0.056 0.144 2.726
3 0. 0001 0. 489 0.035 0.001 0.327 0.059 0.016
CCR 4 0. 0001 0.301 0. 000 3.702 0.030 0.045 0. 000
BLRUZE R 5 0. 000 0.490 0. 0001 0.002 0.023 0.151 0.926
6 0. 0003 0.934 0.027 0.002 0.070 0.010 3.585
7 0. 0004 0.978 0.079 0.128 0.132 0.002 1.103
8 0. 000 0.003 0. 0001 0. 0001 0.057 0.036 0.001
1 0. 405 8.346 0.153 0.056 0.912 0.0004 7.103
2 0.026 0.909 0.455 0.456 22,858 0.003 5.988
3 1.434 0.206 2.056 1.030 1.371 0.005 13.839
1A 4 0.008 10. 647 0.293 0.328 0.005 0.001 4.997
BRI R 5 0.021 0.545 0.545 15.271 13. 506 0.034 27.917
6 0.155 0.369 0.369 0.246 23.508 0.037 6.461
7 1.439 1.538 1.537 0. 688 1.538 0.055 14. 659
8 0.115 4.324 4.324 16.520 2.162 0.032 21.620

AEHEMAFTERRERERCVEEYNRMELTH
FEREZ., DY X IEDEA AR W & B 6k 4k
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DEAF MM EAEA LS L EEREMTFHEER
M,
4.3.3 FERHEANE A liE B R U LB ATR
A= R R I X B B

(1) Motk 35 4 B 38 NHCR M A 5 B A DEA {5 %Y
B 3 i 50 R B R

H13.2 95 4347 AT 0, 3 A5 DEA #5 % 5 & 0 (A 7

MuELARKE EXLEERBPRFEEFEERS
HHAHE. B, AR R DEAFE T A ( 4n DEAP #l
MATLAB % ) 7€ 5K % 5 4< DEA £ 2 i} 7] BB 77 £ i £ A
A B A5 5 (0%t F DEA 4 38 DMU i 5, k1
GH O MM . 28 XA EE RN L AE O 7E B IR R 4
rh 8 BRAR R A FE A AT SR B, B B R AR il —
H X e A DEA B AU ch 30 B H 1 [ B s B n AT HE R
Sk — 0 B 3. 2 4 o LA B U 7 R AR B R A R ik
$ CCRELEUAE A ZL A DEA # 7Y | X DEA A A% £ b 3 1
Wi, BRTFEE, NS E P HBEY
R K6,
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Hi F6 A 51, CCREE AL ZE fb b 4R 5 1.4.5 A8 1Y
HRPITAHEONE, LR QL5 8ie, DEA
ARMRRPTHEG M RAT BI85 & 8 X B EF —
AE 0 #UE ., Bk, CCR BB 3 A B fR UE £ & — 1
DEAA S R A Bl e i B R AR SR P 2 R 1H &
PR, MLZ T AT B ZE BT A M8 & AL 6]k
il ER@LFHAEO M, R E AR ER
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)l EEREHEFEBBATTRMHAR R
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T B G A X R Rk A s E R
AT, R A TA BB X Hos B MR AT ENITE
HHEF . NT#H—FE I IAER &0 E 4, K4 b
I 1] 9 e Rk Rl A Mk B F 9 TA 32 U 5 CCR &
i 47 Kraskal-Wallis H 15 35 Fl Wilcoxon 5 36 , #& 5
HRWET,

Kraskal-Wallis H £ % 25 5 3 8 , o [ AR 38 . &8
T E R AL A W CCRPF M BEARA B ¥
EZR AL AHERARENBRER XGRS
WX EEFERKFHERMM, #—25 3 H X
o B A1l A ol P 3 B FE AT Wilcoxon £ 5, &2 L
CCRABEMFEMBERM LI HBAREREN. %
TIABE, RS P40 100 K¥F EAAF B EE
RORHEEHAESOKFLAEREER, X—
HRGPERW . PEHATAHNETRLEKEHY
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Bl EE BB R FZRFEEMRXR, LS
R0 Xt ep R E) D 4 ol B R AR 2 5 B
Fo 45 5 e G S i op [ X880 A1 B Ak 2 2 5 i B
FHER B, RYARTTIR A IA #5689 7 B
0% 0 1 42 o 2 R T U MR e AT AU SR AR, S B
THeVEEREHNGHEAERF. MBI HEEHAE
B RNZLEMILETEADEAB AR M
HEFOHEMEGE.

EFULSK, &R BBAEBNHERF, 25
it 25 5 o 30 R0 7 R3S b X R Ak A b i AT K
RN SR, F X G — KT R A TR R
HMARURSL MR R #ET R, EHERRL

#8,

H1 8 AR, 7R R X R BB Ak £ ol B A T
U R BRI A B N2 K, &R A S B
0.379; P K Z X Bt M B Mo 5K, S lk
B0 154, T K X K Be b P B M2 K, i 7
0 ol B B0, 087, 7R B 4t [X 5 Bk 1k 42 ok 3 4
EBEUEMAL BB R, HAMA LS
H90.569, 7R #F b X 7 BEHF " LA B A 4 ok B AR
HERA, PHMRRZ, AR RED> S5 RTH
WIS R, BUCEIE T & BHp 8k 4 ok 89 = R 3L
SHREF REKFH—F . X TLEASREYN
REMPmE, HPHBATIR = HA R UL
Blrs ERAHPEHFTLA. N TEMETAE&H
TR Al i, HL R BT R R B R B Bh
B RO AL UE MR B BB A R, R
EVRHAABRAGHNZERRAENFLT,
] O B A B R B O R R 4R R A R TR
PEYTE . XFE— R LR P E R4
Ap R X G EE MERA R, SR
FEAREGEEFENCLSBIEENERE D,
LR ESERTENELEERENRRZ —, 7
LA A £ M o 5B 26 B9 BRI 4 48, BF Bl £ b 3R R K
A EFMBANE, RELMZLERZ . B
B, R Rk £ b B K A b i BT PR AR O — 0
EEMBESHER, MRSV HEAFHEHHE
B, FEAFBEAMT SBEAMEHERR,

XTI R R Ak, AR X
b T % X B A ok AR M 45 PR L BB 3 RO AR
A, F AR R, ob AR X 7 0 X A LR
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o A TFREMA BB S, R4
B i b 2 7 A B RS 5t B8 3 TT AR 2 S 4 10. 490
AN BT 937 A AL, 435 Ok AR B b X B B A X BE
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HBARA, HTRABALER, BTN BE N T

R7 X EER SR WEWFI) W Kraskal-Wallis H 82568 F) Wilcoxon 918 45 R
Table 7 Results of Kraskal-Wallis H Test and Wilcoxon Test

on the Average Efficiencies of Hi-tech Startups in Different Regions

Wilcoxon 55
Kraskal-Wallis H #38
VT Ik HEP - R RER - PEER HHER - FEER
CCR 1A CCR CCR IA CCR 1A
p i 0.288 0.019"" 0.127 0.063"° 0.971 0.011"" 0.313 0.240
RERE & = & & = & =

EHAE0IOKF ERE A AECISOKRFERF,



34

B BB (Jounal of Management Science)

2014 #£3 A

xRS BRRGUVEVHERBAAXLUREARKR. CTHAEARRKEER
Table 8 Results of Order-segment Classification, Input Redundancy,
Output Deficiency, and Return to Scale of Hi-tech Startups

—— o i i3
HFRE | .30 3160 61~9091~120 1~30 31~60 61~9091~120 1~30 31~60 61 ~9091 ~120
Y T OBy —® % o oBF O —m = o By O —m =
R 2 11 15 10 6 12 8 13 2 7 7 7
ikl Bt 2 33 48 58 6 18 26 39 2 9 16 2
SUBEILE  0.379 0.190 0.259 0.172  0.154 0.308 0.205 0.333 0.087 0.304 0.304 0.304
ZiH B ILE 0.379 0.569 0.828 1.000 0.154 0.462 0.667 1.000 0.087 0.391 0.696 1.000
Fapre AL 4884 5898 1.819 13.877 1.873 1792 0.545 3.534 0.000 0.000 0.252 4.905
BATIR  fzm 58.484 38.351 82.851 178.553 36.585 10.573 22.234 36.950 2.067 27.107 14.680 7.456
gy HAML 10,490 2,055 4.485 6.860 7.937 0.733 0.000 1.667 0.000 0.000 2.201 1.631
BATIR 21 22.968 17.669 20.676 59.762 33.707 4.674 4.329 37.242 0.505 1.632 31.162 4.283
rpay B 0.329 0.342 0,199 0.054 0.181 0.256 0.136 0.302 0.809 0.161 0.045 0.234
PEPEHAR 425 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
B 18 8 14 3 5 9 6 8 2 5 6 6
MpcsE a1 1 0 6 1 0 0 2 0 0 0 0
7 3 2 1 1 0 3 2 3 0 2 1 1
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A Study on Operational Efficiency of Hi-tech Startups in China
Based on DEA Methods

Xiong Chan' ,Mai Yiyuan',He Xiaobin® , Xiao Rengiao'
1 School of Management, Huazhong University of Science and Technology, Wuhan 430074, China
2 School of Management, Fudan University, Shanghai 200433, China

Abstract : Hi-tech startups have always been much concerned. According to the low-survival rate of startups and high-investment
and high-risk features of the hi-tech enterprises, measuring and evaluating the operational efficiency for hi-tech startups has great
theoretical and practical significance. Combining the basic DEA efficiency-evaluating model and the improved aggressive DEA-
based cross-efficiency model, this study selects operational indicators for hi-tech startups such as technology innovation, advertis-
ing cost, and brand value as core evaluation indices. We evaluate the operational efficiencies of Chinese hi-tech startups and ana-
lyze the input redundancy and output deficiency of DEA-inefficiency hi-tech startups in different regions. The results show that;
(Dthe operational efficiencies of Chinese hi-tech startups are low in general and differ in various regions; @most hi-tech startups
have an increasing return to scale, which is in accord with the characteristic of high-growth of startups; (Dhi-tech startups in all
regions have significant redundancy in R&D input and undervalue their brand equity; and (@the unreasonable frame in input-out-
put of hi-tech startups is the main reason of their low scale efficiency. We also propose policy recommendations corresponding to
these problems.

Keywords : hi-tech startups ; operational efficiency; DEA ; cross-efficiency evaluation
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