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Abstract Based on the realistic background of “guiding financial services to serve the real economy”,
this paper constructs an evolutionary game model to describe the game evolution process of investment
and financing behavior between financial institutions and real enterprises, and studies the mechanism that
affects the dynamic evolution path. The analysis shows that both parties tend to make decisions that
promote business cooperation in the stable state. In addition, based on the idea of agent-based modelling,

this paper transforms the evolutionary game behavior of the two sides into the decision-making problem
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of the proportion allocation of investment and financing funds, and includes the geographical location
factor. By simulating the optimization process of heterogeneous enterprises and financial institutions, it
analyzes the influence of various factors on the proportion decision of investment and financing. It is found
that by means of cost control, income distribution and government subsidies, financial institutions can be
promoted to serve real enterprises in the way of indirect financing. In addition, this paper also finds that
capital market financing costs, corporate profitability and geographical factors have a significant impact
on decision-making. Finally, this paper compares and combines the results of the two models and puts

forward some suggestions.

Keywords Financial capital; Real economy; Evolutionary game; agent-based modelling and simulation

il

1 5|

PRI b, SR AR PR < AL 5 Rt B8 DR SORBOAT 70 . x-S pA folb i 35, i 8 R
AL NS (REER A GIZRR B SR AR Rl Bt (CE 208 AR T S5 LD . AR,
SRR R BB R AT DA 3R T B B i i M TR Bt iy, HArRE AR T, &
P ARAT BERRATI IR o 4 R B T3 AR A A [ (ER B AR T 3 R VAR, DA T3 i 9 O ) R S5 A th R
AT AR B2 T AR I R < LA SIS A b PR R ke SR S e S ) R B S
B Rl B L ok &2

X i AR g R 7T B O, A AR H B SE RSB R S AN AR Y R B PR
W<z Rt Ll 0 S A 22 5% R R R4 DR b R 5 S il S AR < AT A ¥ S iR 55 T S AR 28 5 4 SR 2K B H
ORI, I < RS A7 5 <l S ) R R 1] R, B < RO 1) A BRSNS AR, R g5 KA L B
fipE <3t SIZ 1) R X AR I R 5 BRI T < REATLAG M SR A b O PR BT DR B, W AN [ R B O P
PREGAIBE fln, X ERE BT, AR e B h R WERRS T Bl s Ae Bom
BT A A3 A AR, LT I AR T 32 AN B 5 1kt vy < RATLAAD TT LB B ARk S5 T I 2 b, B2 < 1 R
e, B Sy kR it s 1A R KDL S5 IR, (88 iR 95 SeAR 22 55 I BUR 2R, X R ah B 7 3, 4
b PR Dy b P A5 DR 2R AT e < RO A 1 2L, B < AT 1 R P i A A 52 ) B A D M MTRR i B AR 4L
e ) L T e R XU A o AT, < R A T e T il 0 5 240 JAURGE, EL & X7 8 AT i LA KT
{5 AR AL S, X7 F) b 1 G TE A0 B i R R P Mt DR IE il 0 R 55 75 SR (O], A SR B SR x4 i 5 5
EARRR BT BT AL, (B K 2 R ) SIE T VETT Jee, M AR N 220 13 P9 26 2 A ok SRR 2R R TR D 1o
FRRSEHUE T VAR TT I ) R W TR X /D R B A T 25 RE i R SR A DL R AR B R A R R

AR S B T S a3 5 A OV T AR e SRR 1R SR SR 7 W) 32 / L R 5 BB PR B2 4K, AT D
BUR € #F IR AR ARG, BART F, A SCH e SL R 5 S ol R AL 1 GR A e A2 2
R AL BR AR [ 0 BT R I (1) <8 R A S AR Aolb 7= 2 1 { RIS S AR 22 5, TR B, « BE A
SC IR R, ELERR DY Y MAT N TRACAR AR (2) Nk BRI KT AT e T I 14 LR R B T b U, <R AL
R I FE T W 10 B¢ AR T 37 XU DA B SRR A Ul R 384 0 2 e it XU [ o < e a3l B0 5 1 5 T R R (3) Aalk B
TRRAGH A 22 R B 0953 2 00T T W P 0 422 i % ol 55 450 N 1) RS A L A1) AR L 922 gl B g o R 385 0 2 i 20 XUy
xf e IR B SRR AT, 25, N 7B IS, ASCRM T B S 0 HINERAN T E 2
RORZI PR 2. — 5T, AR 2 FE T A AT RE ] I SRR e B B B AT D, RS TR AL I g e
e B BB, S — D7 THI, R T AR Rl B AR 2 M HRAT R 2 S R A R SE S TR, Rk 3=
ARSI T EARI S RIS AT 9, T EINAT & S b, AR DL S 36 A - (1) B AT 37 1) il B8 e AS i
T SR A b 0 T 2 R 0 BB (2) SR Aol f) 20 8 4 R KT SR 3 R SRR A BB RS (3) 5K
A i M 1] 4 i % i KT R P R 3R I R < RL R PR 45 B B AP DB (4) TRV R BR S R rplie s o5 b
S T SR Al (R TR A 3 B . X S SRR AN AT B T B R 5 2 B (R B R B S B R B L
TR 2R, o) KA W SR R A DL SR 18T IR i 7T 8

ARG B L HEN AR 58 H By, FUELAR IS SR IF S S5 A ST 008 =l; 35 =38 9), 45 & SEBrsuE
AL TSR, BT 2 A D 30 $5ERh BEAT D9 R SR (R 520 58 DU BT 2y, 37 v A0 1T SR A 2R v (R AR (R, 32



5 X3 i AR, 88 5 T AL 1 2 5 A 07 0 A0 F R < RTL A 55 S ol 8 5 i % W SREIT 9 3

HH 2% RS P ) AR R, AT T B 2 DR SRR R BE AR G RE L 5 LRy, ST T BUR TR B
2 ERERR
2.1 &S IAEEZ BRRM IR

R R VI 52 28 5 A R R P, — PR O SR 1 3 09 7 LM 5 90 ol AR L R
FRYRET 8 30141, 28 0T ARLAT 6 5 0 7 T 0 A M g Hh A, 40 8 26 2 10 AR S L .
Fraisse H.ZFBIF 7 T 834715 5% 8 U5 A0 T 2 0 £ ol ik % B 5% 1R 5200 Schweert: ML IPIRI FK-MAE 226} 7245 6%
T A5 M 1 A8 4k 5 s Xof SEEAA 22 55 V& 20 (1 sz e Sl [ S AN A8 2= L0 F 90 T o i SR o i s 2
M BT AR R L AR B A DR 3 RS 0 3 A D7 T, A A OT R R 1 R AR TR A A 2D I S R
SEAP AT U5, BTN I MBI U ERAT S M5 4 R A AS DR SR I s, S TR A A S Y BT s Al
EORL R VR 3R 1) . 45 35 5 AR VR R IR I VA 9T T A DY R ) L 5 R SO ], A
SCH) FEAR BRI R 2 8 2 T UM U B 51 B AMERVEAE B, 5] I 19 2 3 A SR AR AE B R A A S A
Al B FE R BE AT s B 5 T, S D09 B 4 il v 37 ) SEBR 5| 3 AR R 3 A 1) W RE B
2.2 ETRUEFNRAENRR

2R B 2 0 0 4 b 7 37 o) LK) 5 B8 77 22— Evstigneev T2 BN 7 —/NEE & BENL SN A1
FRANEA I R E R I ARAL R B HESE, 3 b7 927 T 3 (M BN AS BE AL AR a5 a4 4y A
TS T ML ARAT AN A M P 2 T 3 AR N SER BT T 3, Nk B AT D SR ST AR A i
A et . el LS DI 2 BRSO T S, BR T R IR K A ARORAR ST T . FE SRR N
Z 033, AT ZE R BA 338 AR I E AR € UK BLIZHT 1S T 0F I %R, L5 <6 Rl s A
ST FE I FEA0 A R A N IBURT A8 1) A T8 328 T 031 1) DAy DA ARV AROWE 3 4 £ 3 2 36 AT I A

(2 SN W 5 4 R 1T 9 0 5905 2 A TR, KU E00) F 56 T TR BT 2347 0 5
7 AN ) T R A R RR, E O R R A S AL A S 28 IR ST AL T X7 SN I ZR I T AT T ELEL
A SFEE BT 0 TR “257 FBUN “IE” Ber it MR 2. Zhang SEEIS BT
T ANASBAL G A% T 55 T BUR 5 3 R VAL R AL M A A BOME AN A R, Li ST Wang BIOTE
ARBREREAR LA, T 78 A 70 Ar XURS: PR 3R 52 0 T ARl 5 fi 53 5 A% Hh il B iR 28 b 2R 18] L. Huo Y FFeng
2200 DL A B B P R BRI FRAECRATL R A 78 55, B T HRA B 7 A0 TG AE R BT I P 15 100 g S
BRAT 5 /N b SRl AT AL TR AR . Xu Y FlLiu QRY SR B ETER &AL, SERAIR . AR A
[V S NAE AR &, F R A I 2R 10 1) J7 iR B 5T 1 /NGl A b R 8 1) R R PR 5 Bk S = AN [ 1)
&, B, ASCHI BB B TR SR Ak B 18 A B R AT M, BRI BB 2> 5 8 2 1 AR A
SRR B, IF BB RE TR A L W IS, R Al AT 9 4R R T 20k il B Oy kRO L L, F
P AR AT 1R BE A H NI A G0N TR FIBIE FE [ 48 A .
2.3 ETEHERIMENAR

%?jﬁﬁiﬁi‘ﬁ(agent—based modelling and simulation, ABMS)E@ 7 — PR L BCH B 78 43 % e E
PR B ) BT B SR A 70, < Rl U A 2k D SR AT T TR A TR B S R B Sl Ae. 1E
it LGAF 9T 77 T, Farmer J D FlAxtell R L 22825 7 ABM 4] 52 FH - HORA b vHE G B AR RL o 1 A5 GR AL, X
L NIEERS) @ LR CGE B 5 55 T M A R R AR A5, A 1 4 T A ) 4 R BRI T HESE.
MHABMS X T EARBEFCRIIL S, 1R 2 238 4 L TIOR3 S 00 B A B 7. tean, & 5
37 55 77 T, Bertella M A 55240 X LU 1 #5880 HAR BE 205 407 1045 00 LS ABATT IR AL 2 BEAR TN &%
Fldt 2 2 Pt i N T REZE R 5 BT sh &S (52 . Fratri P 22201 3 Tk VE AR 4770 5 LLRR T iT i
IR AR FR. T —IR0R [ R 20T s AR AR A R e N S PR A 25 TR T, R A s e %
FITE LT, FE T AR 51K G R T S IS L. 53— 07 [, A 2235 JT & 17 5% UG A% e 42 il
PR BR) R0 VP AL 55 5 T BB 9. Mu PAERTISE G oAb 2 o) S i @ 4R A 45 FH DL W 2 15 8, TR NTIE S0 4R



4 R g LR A BLE LK XX &

AT 5 Al 2 1] R 2 W 4 5 A A0E B I T 2% 235 R R ARAT 5 il 2 T4 PR A e PO LB, SR (28) D
PG T PERIT T T B8 A0 NI T [T AR08 L8 XU ol o O A 3 0O KB S5 1290 IR T 2 AR TR, F ST
2 X 2% e R A e T EOR R R FE 0] 38 Y 22 A LT VR A R A DR OR RS B MY, G
ANFIBURH & N B Z AT ST 3 XU B RCR. 78 B8 & LI #5071, Fiedler ABUER Y 7 — 2 L4k
ARG T, H T e s AN g b f fE R SR U e R, 5 LRI FEAN [, AR SO ABMS i ] i
PTG ZRERT TT AR SC AL 2 e (K 23 A, RIS SIN 7 SR8 BETH 5 3%, SN iz oy A 2 R b e At
R ARSI
2.4 ERORITS AH ST R B

MEA STHRTT LA, RS 5 S A Al 2 8] R 430 52 T 90— ) PR AE B A4S 24K, sk = 08 A
TARTEZRAT UM R GEIERT 7T, 038 A 8 250 B T T A A6 2 7 35 £ 450 % 03 B P AR 4 ) e o 1
ANTTIEIRIE I, BE SCHE AR SOV Sy 2 AN 47 33 < R LA 15 STk il 20 R P SR 7% 3R B8 R 41
DRI, AR SCR BT AR BN =D T 55—, AEE FEAILA 5 T, AR SO AROUE 3 A ok SRS A A EE I 9 < Mol 5
I 7 X — R B R MR, ST T DML SEUERT 7T 3R 4518 1) “FR AR, 22 OA T 7T A 2 4h 78
5, FEREFEIT IR TT I, A SCNEEE B (AL ) AT B B A — R 4518, AT R o R s
B RGN FE AR TR R TT, ASCAT kS 58 34T 9 SEMG T LSk, 3 w] DAY IR S Y 45 1,
e B R BT T AR & 58 =, FET S5 807 I, A ORI HUE 5 DS B i 45 & S AT RE 4 i
MR AL SE A 2R, FFa L Ty 22 0 A S5 U7 IR R SR B R R B (AR T A 1 AN BRSO BT B

3 EULEEMR

AR —MET 25 A REEREZE, 25 FRAEAES AR EsE. 220, o6, &
LR FIFRAS HEME. 5 RS 1 SR A Ml AE 4 R B8 AR IR 55 SIS 28 55 1) Il AT 0 FH T AR g o,
e, AL ZRR 0T TAT 8 EACR IR A R BB ) WILSHE UK E, U7 1E 2R Bt 72 o AR A
EE B A AR, R Te & e 2R U7 AT N a] AR e a3 PE. 35— AR 2R 30T ) )
{180 AR VS 0 A R R 10 5 R, 4 R A AR S A A M (1 TR 2 0 2 o B o ) 7 A8 A AS 42 1 A st B AT
S, IR, 32 A 2R 0 1A 00 T U 452 FT A S A Ak 45 SRR AL BE AR AR R R 28 =, AL
AR TR 2 45 G BRI R, BHA R R N METE R — Dk FEd R Sk — /e kKT
Y HAEE WSS 1 SR 331, 5% G 1R 2 AN [ (1) 0, T A 2R 2 B 08 B A IR A 1A e P B 3, 1 B
T G 20 1 3 SI H ] — A R OAS [ AL A S KA Ak A T PR AR
3.1 REEMR, RERSHIZE
3.1.1 BRAS5FKRE5REES

RS 5 R (S A, SR Y. SR Al SRS A 6 { IR B2 ik 8 LAl 95 ), SRR 1)
FEMSEE B N { R AR S5 SR 28 5, B8 A It S ) i ).

3.1.2 BRRESHER

(1) XA f AH 2K S WE

Ac, Apfy ARG AR AV A G LAY AR 25 R 1 2552 BT B0 AR W as, e S PR B B e T AN [ A4
P2 E RO B S SRE e UK TR I, S RLIA NG 5 4 DUIA) 42 Al 5% 1) 77 2k N i Ak, XX
J7 e Ee IR AN S A AV I X T SRR SR B, AN SIS B RN IR T RS TR . &5 ik
45 %% K TR &5 6 T SER A, AT RE S s IR 28 3 Sl AT A2 7= B Fr sk A3 R, T ek B iU
FIT 3R 15 1A B AL 2 5. 00 WAL & 19 40 e LU A9 e IX 4, HOR R, IR, SI NS Hy(0 <y < 1) X8
TS 5 EAT 23 8, IR0 U7 FEIRAF A M &R H SR A 3R 5 o G Ry, AH L LA 3R 2
EoAT — .

SR AL R HL B R BT AN, B LA SR HL BT AR S [ R SRR INE, XU ] A& E SR
() SR TR RIS N B, 23 ARy IR, 75 JE SR ARV AE “ ELRER T 7 T 37 fih B 2 A7 A8 & A XU



5 X3 i AR, 88 5 T AL 1 2 5 A 07 0 A0 F R < RTL A 55 S ol 8 5 i % W SREIT 9 5

AURTE T, B SRR 56 TR R B HE RO L, 46— BOE MR R B0 < h < 1)ibfTFm00
PRI e ool S B oY T BRI B SRR NS N (1 — h) Ry, METESRAG A I L = 1, ELHCA Bt
R0, T, 4 BB R “ VA 1 f M, FE A5 60 SP3BT 6 £ th BB 1K,
BB A P R HOAR(0 < K < 1) 1), WISERRICRE (1 — k)R

N T R TR TC I B, AT A 2 B8 208 KRS WALl AR M. A AR i i ] e R SRR, U5 Y
DRI 359 R BEAR 14, DAL g 1) 2 R % 11 4 1) S AR B AT 37 S 9 5 3, i DA A 7R 220 gt 3 8 XL

(2)%F BRAAR R S R i E
b v 3 P R T T R HRAN [F] SRS AR, T SR BEE X5 AN 7] SIS T AR JA ] AL

Ce, Cr3 i 2R 7= S A AoV AN <G B R BN A 28 AR )RR 5% C o i B Al 55 O 3R 159 i B¢
FHR AT B RAS, Cp AH B AR S REATLAA Dy 3 B0 R 5% A 55 A0 H AR R AR . 25 1 IS A P AR AT 95K
I, NVRBILZ 5 T3 B AN R SEMS PR A 73 Bl tR 5, R BN AR LA Rl B A5 7 BE AE AN [R] B0 s B R AR
RN LARANY N ERAG “ 3R TR 7 A tH AR aCo, NERAT “ BB AT RCA N (1 — a)Co. 5%
AR A R BE FRAS 5 PR 22 57 R RESK B T R AR A SRS L W 55 DR SR LA S T 37 A B (R . SRAD, <
HURA AR 55 SEAR 22 5 IR A 9bC p, AR EAN PR X DR AV R R <5 L B AR gz | 503 58 By iz
AT L FRELBE 0 O AR BAS, SRR “ TR SEIA KR 7 B RCAAT o8 (1 — b)Cp. BLEZ
Ha, bEIRMO < a,b < TRIBUETEH. £ R AT SEPRZE F, A% ERABERABI ML, Sl
A FRT 8 % B B ATL 2 FROAR AR X AT, 7 S A e A S5 A T 2% i % ) R P A AT 3 AT B — S O A
b, ML A (047 B, 398 24 S AR A b AE 35K T 32 i B 20 R 3R 5 PR I AR D0 R 38 I i A Mt 452K, 3
HNLc.

(3) HAthAH R 2 K i) B

BRI T SRR 1 7 A T BUR ANBUR X SCRFSRAR 22 5F R RN 2848, 91 NS BSIRRBUR
X < R ATLA) T 2 i 55 S 1 28 5 D BUSRO IS OO PE AN Y. 3R ¥ e i A S o R (S B e
fis /b TorIfERBE), WAL
3.2 XfTEMESENEFERNEST

FE SR AN 5 S BT T ZR AT AR B, i s R Al e £ “ [ #R R B 7 IMEFR Na (0 < a < 1), 1%
BRI MRV — o SRR SE “ ARG LR TE 7 IBER B0 < B < 1), IEH “BIAR
Bt S ) R IBERONL — B VOB TSR I SCATFERE I R 322 .

Xof T SE AR AR, 24 SR ] 42 i B S I, 2 DR Ay < AL ) SR A [ 114 S 6 17T 3R A5 AN [ (R UAC et 7K ST
BRI “ BEA RS ARG I, A SRIFI T A + YAV — aCo; “RAMBE M RE” I, 4l
BEASF R A e % B < AR BR SRARAE L T A plAS, BARI RS NAC — aCo — Lo BRIVE 2
R B SREME I, U JC 18 S RATLAG SR BUH 4 g, 2t ¥ N Ac — (1 — a)Ce + (1 — h)Ry.

X T A m LR SRR, 24 SR« B AR 45 SRR 55 7 I, WS AR B AR R BN : 24 S AR il th 3 5% < [ 22
7 SRS, SRR NAR + (1 — 9)AV — bCr + S; 4RI “ B 7t SR, 4 RbLAL 3k
T NAp —bCp+ S. 4B R P TE R 53 A M 52 7] K27 SREME IR, I 210 1 SEEAA A Ml SR U 2 4 H SR
VLIS NAR — (1 = b)Cr + (1 — k) Ro.

®1 ORUHEERESHR
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Table 4 Part of the value on the right side of equation(18)

Sy 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
A 1421 1462 1477 1.394 1435 1417 1400 1.391 1.439 1.417 1.452
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Fig.1 Dynamic evolution saddle point diagram
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Table 5 parameter’s influence on M. M;
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Table 6 Agent-based model parameters
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IS e U fE
Acyi SR Al R 2 S Rl B 77 3R ARG U AR 0
B; ST A& Al BT 7 il A 1000(#% 1T #437)
v; ) B2l U8 Al R P G BTG B S A7 22 Ui e 36 {2,1.2,0.3}
gl FEIRAFAAMSC 2R P SR Ak 3R A5 5 b {0.2,0.4,0.6}
hi S £ Ml R R L B T 17 DR 2R {0.2,0.4,0.6}
T SR £ SRR LB R B LR S R R 5 A 1 7 A i R 0.3
cri SR A M S A 1) 3 R 8 1 4 i 8 R 0.1
li SR AV R HR )L v S B B I A S A 2 0.03
lo; SR Al T LA ZR AL o P 2 Y {0,1,2}
Ap, & R A R S 4 oy IiC O 2N R AR I A 0
k; G RS SRR JBE 2 1 7 SREME IR Pl 2 IR ;22 20 {0.1,0.2,0.3}
2% SR RIN IR SR 2 0F 7 Heng HoR DI ARAMR R AR {0.02,0.04,0.06}
fi S RN BT 1) T AR 8 B R LR R IR 45 I 28 AR R {0.06,0.08,0.10}
f2j S RALRA B B S 0] K~ S ME IR 2878 AR 8 {0.01,0.03,0.05}
d; G R LA 156 TSI % 4 AR £ b T 7 1 5 < JARE 11 £ B {1,5,9}
sj SRR R G FRRATL AL Wi J82 R 55 S50 228 W5 ISR 1 350l A 6 A L 431 {0.001,0.003,0.005}
p B RATLRGAE B A7 3 1R R 2 8RR F) 5 < i 2 {0.1,0.25,0.4}
BIndirect, AR A Ml 552 SR YT ) el % ) 4 A A
BDirect; SR Al 52 R oR VR T BB R 1 420 A A
DIndirect; S AL T2 B B T SR 28 T AT 1 5 4 0 YRR
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BRI BUE0ME Ney FTBUA. lo; = 0 7R AV RENS m) B A7 <5 BTG $2 L [F) 4 il B R 335 Doy = 1,2
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HE R AR T R E 100K, B4 DRI SR IVEIE. L2id270 SR, T R 4 o 45
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Table 7 Simulation experiment results
LB ‘ lo, hi v v ki pj fij fo; di s p WEI V)ﬁ%ﬂ?‘ m; n; i j

1 0 02 02 2 01 0.02 0.06 001 1 0001 0.1 0 0| 0.5773  1.0000 6.8338 1540.9914
2 1 02 04 12 02 006 01 001 5 0.005 0.25 0 0] 0983 0.4290 60.8209 1317.6819
3 2 02 06 03 03 004 0.08 001 9 0003 04 0 0| 09809 0.1764 -14.8548 32.1848
4 0 04 02 12 02 004 01 005 1 0003 04 1 0| 0.7340 1.0000 -11.2754  862.9968
5 1 04 04 03 03 0.02 008 005 5 0.001 0.1 1 0| 0.0223 0.1048  15.7067  267.7707
6 2 04 06 2 01 0.06 0.06 005 9 0.005 0.25 1 0| 09755 0.6278 609.6986 3698.2248
7 0 06 02 03 03 006 0.08 0.03 1 0.005 025 2 0| 09886 0.4265 -31.8833 66.0302
8 1 06 04 2 01 0.04 006 003 5 0.003 04 2 0] 0.9905 0.4599 140.4664 2503.9586
9 2 06 06 12 02 002 01 003 9 0001 0.1 2 0| 0.6084 0.6112 335.5242 2294.4361
10 0 02 04 2 02 0.04 0.08 005 9 0001 0.25 2 1109669 0.9862 641.1201 9958.9978
11 1 02 06 12 03 0.02 006 005 1 0.005 04 2 1109333 09118  30.6913  412.2126
12 2 02 02 03 01 006 01 005 5 0003 0.1 2 1] 0.0028 0.0687  49.9314  321.3499
13 0 04 04 12 03 006 0.06 003 9 0003 0.1 0 1109529 0.9869 349.0957 5897.0628
14 1 04 06 03 01 004 01 003 1 0.000 025 0 11 0.9501 0.0000 -33.4433 93.0791
15 2 04 02 2 02 002 0.08 003 5 0005 04 0 1109714 0.9103 118.8344 6892.2585
16 0 06 04 03 01 002 01 001 9 0005 04 1 1109996 0.2811 -17.0146  126.4364
17 1 06 0.6 2 02 0.06 0.08 001 1 0003 0.1 1 1103207 0.9867  85.8388  709.8276
18 2 06 02 12 03 004 006 0.01 5 0.001 025 1 1109683 0.9129  47.9254 4088.7992
19 0 02 06 2 03 006 01 003 5 0001 04 1 2| 0.8787 1.0000 556.7526 3504.9875
20 1 02 02 12 01 004 008 003 9 0.005 0.1 1 21 0.2030 0.3036  97.4772 2157.4883
21 2 02 04 03 02 002 006 003 1 0.003 0.25 1 21 0.7070  0.0000 -30.8275  199.9995
22 0 04 06 12 01 002 008 0.01 5 0.003 025 2 2| 0.8648 1.0000 308.6999 2014.9947
23 1 04 02 03 02 006 006 001 9 0.001 04 2 2 | 1.0000 0.2090 -31.9416  248.3482
24 2 04 04 2 03 004 01 001 1 0005 0.1 2 2| 04599 0.9985  47.1471 1103.4756
25 0 06 06 03 02 004 006 005 5 0005 0.1 0 2| 0.5135 0.0738 -15.3067  381.3862
26 1 06 02 2 03 002 01 005 9 0003 0.25 0 21 0.9966 0.4287  69.0216  3886.6850
27 2 06 04 12 01 0.06 008 005 1 0.001 04 0 21 0.8297 09973  13.6864  640.2274

4.2.2 LWERDH
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BEMEIKETR, p A T RISR IR T 18] B2 il 58 10 58 & LU Bilm, 00k — 55 38 DR 2%, 0l B B 8 ik % PO R 2R e A
FE R M A Ml e SR Fih BE SRR LU R B LR R Loy Moy JEn; BRI, 45 R dr el URIL, BARH
ANAR 35 N SEAR AL 1 1, AR T AR TR A2 AR A, SRR E 5 18 B B BE & FE I, 252
B A M <5 Rl A) B 98 230 B A T IR IS REFE I By vgs e B R 35 R R, 3K — S5 SRR W0 T s Ak 4
Wil 5, H5 &R 3T i S0l 5B U a5 5 . SEPRITE 2B 1B UL SR A B G5 4
F1R) 22 50 45 T R T T A M A R % 0 1) s BSORASE o RS () s e 2 LR B L. s JE, SER R Mo, g
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Table 8 ANOVA table
m; n; T j

Source DOF MS Fratio P value MS Fratio P value MS F ratio P value MS Fratio P value
lo; 2 0.039 0.674  0.5593 0.237 7.845  0.0413 50966.46 3.368  0.1388 4582624 0.987  0.4485
h; 2 0.028 0.489  0.6457 0.027 0.889  0.4792 21240.61 1.404  0.3453 1220718 0.263  0.7812
o] 2 0.011 0.184  0.8389 0.001 0.023  0.9774 67257.25 4.445  0.0963 2416561 0.52  0.6298
v; 2 0.033 0.569  0.6062 1.306 43.239 0.002 158881.2 10.5  0.0256 28692472 6.177  0.0598
k; 2 0.017 0.298  0.7578 0.041 1.365  0.3532  349.376 0.023  0.9773 2711505 0.584  0.5992
P1,j 2 0.002 0.031  0.9694 0.019 0.626  0.5802 23434.15 1.549  0.3176  683915.6 0.147  0.8676
fi; 2 0.063 1.08  0.4216 0.033 1.098  0.4168  929.355 0.061  0.9413 2392257 0.515  0.6324
fa, 2 0.056 0.967  0.4545 0.047 1.569 0.314 34345.79 2.27  0.2194 4630322 0.997  0.4454
d; 2 0.069 1.182 0.395 0.091 3.003  0.1598 108757.2 7187  0.0474 14971123 3.223  0.1466
S5 2 0.006 0.11  0.8988 0.024 0.778  0.5183  14705.79 0.972  0.4529 1493398 0.321  0.7422
p 2 0.818 14.087  0.0155 0.038 1.257 03771  22494.65 1.487  0.3291 3995696 0.86 0.489

RE 4 0.058 0.03 15132.06 4645236
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