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Abstract: In order to solve the problem of inconsistent evaluation results and incomplete evaluation aspects
in previous enterprise evaluation models, this paper constructs a comprehensive evaluation model(CEM) ,
which exploits the advantages of each algorithm and improves the accuracy of the evaluation results.
Firstly, the model establishes the evaluation index system from seven aspects including growth force,
competitive force, financing force, team force., opinion force, external force and innovation force, and
filters the indicators from three aspects. Secondly, it uses three independent, methods to evaluate
enterprises, based on the combination of subjectivity and objectivity, and checks the consistency of these
three results by Kendall-W co-ordination coefficient. Thirdly, two algorithms, which are arithmetic

average and factor analysis, are used respectively to combine the three results above. Fourthly, the
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correlation between independent evaluation results and combined evaluation results is computed and the

more accurate model is selected by spearman rank correlation coefficient. Finally, the model evaluates 3430

small and medium enterprises from the new over-the-counter market of China, based on their three-year

data (from 2013 to 2105) and verify the validity of the result from two aspects, which are performance

(net profit growth rate, main business margin, main business growth rate) and stock market value.

Key words: CEM; analytic hierarchy process; objective weighting method; consistency check; combination

evaluation algorithm
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Fig.1 The overall design of the construction of enterprise evaluation index system
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Tab.1 Correlation coefficient between subsystems
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Tab.5 Score and rankings of three evaluation methods
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11 09901036 39.34 09901029 36.31 09901036 39.48
12 09901018 38.54 09901023 36.06 09901018 39
13 09901032 38.52 09901032 35.69 09901032 38.91
14 09901023 36.87 09901018 35.56 09901023 37.06
15 09901027 36.67 09902170 35.15 09901027 36.71
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Tab.6 The result of factor analysis

PG BT R A
B % R A rEmY B
1 2.988 99.607 99.607 2.988 99.607 99.607
2 0.011 0.380 99.987
3 0.000  0.013 100.000
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Tab.7 Score of factors
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GRIERZS 0.333

WO WSy 03 T 5 e % - B Kaiser A7 A6 1Y 1E 28 JiE
ek,
*8 HERBWMEMER
Tab.8 Evaluation results of combined models
HWF ot d & WM HEE BAREHAG Mm%k
4k ID 534 Ak ID Wi i

1 09901024 48.01510 09901024 50.00
2 09901017 45.60622 09901017 49.00
3 09901015 45.12654 09901015 48.00
4 09901038 44.92306 09901038 47.00
5 09901020 43.08886 09901020 46.00
6 09901011 42.13689 09901011 45.00
7 09901042 41.36393 09901042 44.00
8 09901036 38.79673 09901045 42.00
9 09901045 38.70413 09901021 41.67
10 09901021 38.63750 09901029 41.33
11 09901029 38.54069 09901036 41.00
12 09901032 37.74639 09901018 38.33
13 09901018 37.73984 09901032 38.00
14 09901023 36.70060 09901023 37.67
15 09902170 36.06691 09902170 36.00

3.2.4 ML I SE
TE3 M HAF A PPN T3k T4 & AN 30 13T
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e 2 )5, |96, 4T Spearman AH 3¢ M 43 B (52
9O.HE 9 AL RS IEM A RS 3 AN
BRI AL R BB KT 0.95, 3 HAE « =0.01 B B
FOKCET BE ARG R T L R R RN SN
BN HH 0 FRHEF A G N R,
FRERFHHAGHME L ITES R ¢ =
32.7387, t,=27.6439; . E MK « =0.01,. R
PRI AE 2.0 (48) =2.678. 28k, ¢, Fl ¢, I KT
oo (48) S JTLAFR I 3R PR A5 AT 0 6 4 45 17 A B Tk
5 3 Fpp— P B S UM G, B — Bk,
3.2.5 AT Es R

TR R ¢, > ¢, JTUTE « =0.01 Y 2
-/ Ol N IO N €8 Vi £ 3 v R 3 2 e 2 O =

BRI AE RO R A A5 R IF 4 S A Al
SIS N i LN S o I Nt D)
MEIHT S 7 AT RGM8 R 10 MHEA T 15 1Y
1o\ QL

9 AATENMERBELEENN

Fig.9 Correlation analysis of combined evaluation results

AHP+ AHP+ AHP+
¥y 2% Mifiy  CRITIC
0.957 0.989 0.989
ES s T
Spearman (% %) (% %) (% %)
LIPSEY 7 0.982 0.964 0.964
AT
(% %) (% %) (% %)

BEWT e« AUSRTEELF B ORI 2 0.01 B, A P2 1 35 HY.

R 10 HAB 15 MRl S H

Tab.10 Scores of top 15 companies

HE4 £k ID kiR RKS wmeS mRS WJ) By SN BB Js¥i
1 09901024 =AM 16.09 0.76 19.55 3.51 0.84 4.13 3.14 48.02
2 09901017 B =R 18.03 0.76 14.83 4.47 1.02 3.66 2.83 45,61
3 09901015 H =M 12.2 7.58 3.18 4.78 5.85 6.63 4.91 45.13
4 09901038 =4 14.93 0.76 15.47 5.66 1.02 2.71 4.37 44.92
5 09901020 =R 14.24 4.37 8.32 6.77 1.37 4.61 3.41 43.09
6 09901011 H=MH  13.08 4.56 4.67 7.04 1 6.63 5.16 42.14
7 09901042 =R 13.34 3.83 11.76 3.81 1.31 4.13 3.18 41.36
8 09901036 B =R 14.7 0.76 10.82 3.99 2.2 4.13 2.18 38.8
9 09901045 =R 12.48 4.49 6.63 5.44 1.03 2.71 5.93 38.7
10 09901021 B = A 10.85 3.7 3.33 8.78 0.9 6.63 4.45 38.64
11 09901029 B = A 13.95 0.77 5.99 4.78 1.04 7.57 4.45 38.54
12 09901018 B =R 11.42 4.04 3.22 4.94 1.33 6.63 6.16 37.74
13 09901032 B = A 12.21 4.06 4.71 4.45 0.94 7.1 4.26 37.74
14 09901023 B = A 17.72 4.37 5.42 4.08 1.03 1.7 2.38 36.7
15 09902170 B =R 11.79 0.76 2.97 10.85 0.79 6.15 2.75 36.07

4 FMERNBRERR

WA ZE SR REZEZN DR —EN
PR, Bl 1) P9 FE A (s — & AR, BT 3 % 4l 9
FEAELY S BRI ). A b B b 2 40 21 4] B8 ) 2 B
fE S kA Mk Y FE A (B R 2R TR I 2 1l 3 s L
FEAELRE T 5 A A4 MB35 B 555 T (LR Al £ 9%
F EL A (A B T LSZ e T 3 06 il A R O T
K6 b 3 PP AR T 1) A7 A o AR SOR TR AR 28 W) i
Ja—4F (2016 4F) (19 ZE A K0 HE « IR A J T R AR G 1k

A3 T — 07 T2 AR S5 53 R0 Al B S T {E Y A oG
G3 AT s 53— J5 T R A M B3 A S Y AH DG 2 B L ol
e I RE R e o= 8 L R B S = 81 B IS
3 AT WA

LAl iz 53 A Ml JB 572 T {8 B A DG M 43 By

F 11 Ak B S A IR ST BT 25 £
28 A RS A F- B{E h 24 053,392 7 T3, I
KFJG 25 £ /AR 3 337.057 8 Jiot; % 12 &4k
S5 ST AR OGP B0 45 2, 3R 12 v, O
Spearman FH 3¢ R E0E 0.528, I F /K JE 0, 7F 0.01
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Tab.11 Descriptive statistics of the stock market

value of the companies (10 000 yuan)

Je S T (B il HERET 25K HERE 25 K
o] 176 800.000 0 176 800.000 0 15 000.000 0
/MM 537.000 2 1 100.341 2 537.000 2

BifE 13 695.225 3 24 053.392 7 3 337.057 8
b o 22 28 642.335 7 37 649.262 8 2 952.377 4

CID) A b 243 FY 5 19 FH S 4% 43 A

F 13 SR Al B4 5 R 1 4 A 3 55 R
T F 5 553 KR 3 MR AR Spearman A ¢
PERG IR 25 0 3R 13 WA, B4 5 I 55 A

ARG R B2 0.276, 3% KF/h T 0.05, BERATE &
{5 B GBI g 0.05 IF B AT B9 A G PR 2 25 A9 5 8
355 V) 484 AR T8 55 R A S K SR A OC R
BXIRT 0.5, BFEKF/NT 0.01, BEWITEE 15 BE (R
M g 0.01 B, 5435 33X A48 5 B AH S AR H
OB U HE A RE T LB B B Al i B LA
BT 1 M 2 2R g
F12 BRAoERETHEMEXERR
Tab.12 Correlation test between the total score

and the stock market value

B BREEWE

Spearman s EPSE Y 1.000  0.528" "
Memh®n 0 BEATGUmMD  — 0.000

YL % x FURTEELAR B COUID 2 0.01 B, Al S P2 1 35 Y.

®13 EoE5lSHEXEKRE

Tab.13 Correlation test between the total score and the performance

R B KR B 55 i R FE S AR K E
Spearman “ P i 5077 0.276" 0.71""
FHSC LA 5 . 5.3 7K 7 R 0.000 0.033 0.000

YL % o FURTEELAR B COUID 2 0.01 B, AH S 235 1 5« AQRTE LR HE COUID Sy 0.05 I, AR St 25 9.
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ASCER T — R Zr S WAL, S iRk 1 AL
— AL PPN T3 ik 0 iR S AR DT R A R
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% fEARER G VRO B0 A R A U AR ) AR SR B R 2
AbAE T OBFFER G2 A S0 i i 57 CEM 285 WA
I SV T i N 4 A IR SR N
71 EE T (A BN 1 LRUHT T3 ANER D 7 AT T Y RE
ARHLR G RE T QWM fadn ik R A Sl i 3 475
AT P AF O PR A 56 IO ol B 1 415 A =2 18] A7 7 A RE A9 5%
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TR ) M 1 5 ) B A e 1 AN [] 2 TRk B D
PR FE 5 A [5] S ROR 25 A 0 45 10 T) B0 A X 2 45
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