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guityEdl, R SRR ERE Tk, xR
07 i 22 A6 3 v Y i ] 7 5 (Aulakh & Gencturk,
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7 A7=16 B7=9 C7=RSE D7=80 E7=0.28
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£33 RBAEXR
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3 3(8) 6(8) 3(R-square) 6(70) 3(0.12)
4 4(10) 8(10) 7(RSE) 2(30) 1(0.04)
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Ay 5.

sin[sin X, (X, ~0423) - (1335+ X,) | X 4+ c08| 008( X4 + (X4~ X:) (X~ xz))}r[x4—(x§—o.412)0.021} X,

Al 8.

cos(cos(si n( X1X2))) + COS(M) +cos(—2.295) = cos(cos(si n( X1X2))) + COS(M) ~0.6625

iR 10:
4.388y°
sin[ X1

— —cosX4J+cos[X2 NXs X]+sin(cos(4.997))
e X3

:gn(o.1357xf—cosx4)+cos[X2 "Xs X]+o.2771
3

346 MTREBEMRESN

Xof TR RS JEE Y o B 3 R A R
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AE :%Zabs(yz— yl)
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35 IEZF BP &M EHVEE

1 228 D) 24 S AT ADL ki ) B 1 — R BE R,
U T LIS I R A T A, AT a%@%mﬂ
Bl AL GEP BALL Bl 28 ) 2% 15 B R AT L A
(Colbourn et al., 2011), MATLAB #2441 iz Fi #h 22 W)
X EAR AT AT &, TERXAT A B, ATRGE
it GUI L 7 (o by A bt 22 I 28, T S ik A5 40 %
W28 HEAT I LR AR ASE, BT A5 3 A B 78 B B L 6
Ffom & o re (REL, FIEAK, 2010),

ARUFFRAT 3 )2 BP #Z ML, M4 HH A
EE%@%ﬁ%ﬁ%m%ﬁuﬁ44%E,wwm
RIS 4 DMETT, MR 2 B Y
NI 8 W%mﬁmﬁ ATTINA S 1, )
# Kolmogorov & B, [ & )= ) # & JC 0K

2x4+1=9, [NILiZ BP W45 25K 0 4-9-1,

TEAMHSE Y 383 P iknyH, 47 70%(H) 268 1)
I B T T 2% BP 4%, 30%(RP 115 )ik
AR T . X T2 YNGRy bl e N 2%, il
ARG SRR S B s A, 2% 0% 4 e
RN T SR A THE . TR THE R 52 PR
HIY iR 2, 155] AE=2.76%.

3.6 IERAZ¥FEEIEYIH (Support Vector

Regression, SVR) B &

ZAF 1) LR — ﬁlﬂm%%%ﬁﬂ%‘fﬁf??}(vapnik,
1995), B LAGE T2 B S LA, DLk A RURS: /s
RN AR B TR T, AR S kb 2
T [F1H ) @i (Farquad, Ravi, & Raju, 2010), KJET
SCFE ) REALSVR) LA, B TEff P/ INEARS |
A 2 e K v 2 5t e VA T 2 3 R R AR B
TEACH . Al . REVR T SR 0 45 Sl A 21 1 AR 47 1Y
I Ff (Castro-Neto, Jeong, & Jeong, 2009).

SRR ) g (8] A MR R i A 7 e SR ) —
AeRPIEAS ], MR GTihas > Hhg, J%F?EET‘{EE?’E
[i] P =1 e RS AR A 4 Ay vy A R A1 2 ) B G MRS AL
XPIZAE I () 75 B R A A T b B, B TSN T
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SR, PIOTE e SCA% PREL . G0 S5 M 28 4 J gl T
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TEAME G, B B3k Ty A4 1k R AE 4 BOPE
SVRIHIA, BN K EAE R SVR B4 i,
FHUNR SRR G AT i, fE bt B rh, 8 T SVR
IERE S BRI RS 8. SR, o IR Xt
IZA YA TR, THA OB R A A (A R S PR B
FHR2E, 193] AE=2.31%,
37 ERAZTLMEAFEREER

SR FHAN E AR A (6] 09 #5odis iz ] 22 oo 4tk 1l 13 Oy
AT, 153 EIE TR
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P 7 B AT WO A, 45 3 F=4.032,
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Modeling Self-reported Instrument Data with Gene Expression Programming

QIAN Jinxin; YU Jiayuan

(School of Psychology, Nanjing Normal University, Nanjing 210097, China)

Abstract

It is often difficult to represent the complex relations among psychological variables with traditional
analytical models like regressions. Supposedly, neural networks and support vector regression machine can be
used instead. However, the limitation is that these models are recessive. Gene expression programming (GEP)
can be used to handle these models with observable variables. At present, most of the data using GEP models are
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obtained with objective methods. But a lot of the psychological measurement data are obtained from self-report
instruments and are affected by many subjective factors. Could these kinds of data be used in GEP models? How
large is the modeling error? Is there any advantage in using the GEP modeling as compared with the multivariate
linear regression or the polynomial regression modeling? Is the GEP modeling more accurate than neura
networks and support vector regression machine modeling? All the above issues would be explored in this paper.

The responses of 400 middle school students were obtained with the Williams creativity assessment packet
and the need for cognition scale. A total of 17 students were deleted because of the abnormality in responses and
the data from 383 students were retained for modeling. Common method biases had not been found with the
Harman's single-factor test. Five parameters of gene expression programming were optimized with the uniform
design. These parameters were head length, gene number, fitness function, chromosome number and mutation
probability. There were nine levels for each parameter, each established under different testing conditions
respectively. The condition with maximum fithess was obtained through experiments. The GEP program was
repeated 10 times under this condition. The accuracy of the models was calculated and the model with the
minimum error was found, of which the expression tree was drawn. The models of the relations between need
for cognition and creativity personality traits were established using BP neural networks, support vector
regression machine, multivariate linear regression and polynomial regression respectively. These models were
compared with the model using gene expression programming.

The results showed that: (a) the accuracy of model 10, with four independent variables, was the highest; (b)
the expressions of these ten models were different but their predictive errors were very close, thus supporting the
robustness of the GEP modeling method; and (c) the predictive errors of different models were: GEP, 1.28; BP
networks 2.76; support vector regression machine 2.31; polynomial regression 3.21; multivariate linear
regression 3.86 respectively.

It can be concluded that: (a) data from self-reported instruments can still be modeled with gene expression
programming even though these data are affected by many subjective factors; (b) the GEP modeling is more
accurate than the other intelligent computing methods (neural networks, support vector regression machine, etc.)
and traditional statistical methods (multivariate linear regression, polynomia regression, etc.), and (c) the
models established with GEP are robust; their predictive accuracy is similar even though their mathematical
formulae are quite different.

Key words self-reported instrument; gene expression programming; modeling; creativity; uniform design



