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Abstract

Based on the semiparametric estimation method of nonparametric kernel density and the square
and Euclidean distance with empirical Copula functions, the Gumbel Copula model is established
for the extreme and mean value of the student achievement. We rely on the Gumbel Copula func-
tion to investigate the correlation between the highest score, the lowest score and the average
score. It turns out that the Kendall rank correlation coefficient and the upper tail correlation coef-
ficient are slightly higher than the highest points.
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Table 1. The highest score, the lowest score and the average score of points in some classes

® 1 BoWERSENRSS RIS S5TFEAS

Fe 1 2 3 4 L 142 HUETE
R4y 99 92 91 9% L. 70 [70,100]
ARG 29 10 30 26 L. 8 [0,52]
S84y 62.5926 58.8148 64.2963 635556 ... 39.2308 [36.84,75]

Table 2. Skewness, kurtosis and normality test results
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Figure 1. Frequency distribution histogram
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Figure 2. Kernel density estimation
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Figure 3. Estimation of nuclear distribution
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Table 3 Parameter estimation results of Copula functions with the highest score and the average score

3. BES5FESH Copula BEIS KT

Copula R%L IEZ Copula t-Copula Gumbel Copula Clayton Copula Frank Copula
ZHUhTHE 0.5015 0.5504 1.5103 0.7641 3.4849

Table 4. Parameter estimation results of Copula functions with the lowest score and the average score
= 4. RIES5FHA5H Copula RS HAIHER

Copula 5% 1EZS Copula t-Copula Gumbel Copula Clayton Copula Frank Copula
SR HE 0.5179 0.5827 1.5958 0.8253 3.7651

Table 5 Square Euclidean distance of Copula functions with the highest score and the average score
#5 RN 5FHSH Copula BEAIFHRNEES

Copula BE%} 1EZ Copula t-Copula Gumbel Copula Clayton Copula Frank Copula
HEE d? 0.1562 0.1325 0.1263 0.2835 0.1492

Table 6. Square Euclidean distance of Copula functions with the lowest score and the average score
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Figure 4. The distribution function of Empirical Copula
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Figure 5. The density function graph and distribution function graph of Gumbel-Copula between the
highest score and average score
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Figure 6. The density function graph and distribution function graph of Gumbel-Copula between the
lowest score and average score
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Table 7. Correlation coefficient based on Gumbel Copula
52 7. £T Gumbel Copula BYHE% &
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it B3t T Gumbel Copula b %4r) Kendall #k A< S BT, s 512 73 22 R O RRAH % 2R B
TRARD 5 V70 Z B AR % R 80 XU B R A0 70X~ 243 7 RO S MR P2 DK i vt 20 X1 22 70 ) B T
.

HAh, BT AR, RS 2 MK B RS R ECY 04176, &R 5T ZEE LR
KEKN 04560, XiiHm 7 RIKD 5T H 0 2 MEHAEE LREMKME. JARIE, ERMXMR
FRAZ W] (RN R IR ORAB O MEZR[10], DRIk, 2B X 0 B mait (RIS B R 1) fe e 75 e (K 70 2
BRI 229900 0.4176 5 0.4560. 1T 8RAK 75 T3 70 FONEOME MR & T e 7 51 2 73 RN L
KAERIRER, WP BB, BAEGREIRE-T 7, $Emm o b m b 7 2 A 2

5. &hig

o A SO I e A TR A I R AU AR S W BT BT T AT, AN 8 A 4 SR A S
Kendall #AHKREORE , & R R AR LA K RECRE, &R0 5 1870 Z [ IR < R
BT i o 51100 Z AN A DG R H,  RIBRAR20 X6) ~F 34 P8 ) B A R B8 KT e v 0 0~ 34 R 5  2 )
PR

ARSI TGS R LAHE) ™ B SEPRAE TR i o flan, EHEET, mRASR S — DRI T RIS, 2
AT DR 5 v 2 OB [F) 22 s AEZR DR i, Bl fnoxt T8 1) i 28 A 85 GDP g i EL AL A ik
st DX, AT DL E A PRTTR I — 2P R T DR KT

SEV#Ek (References)

[1] GkE%T:, 1RATER. 2T Copula BRI 2 AL G F- B A AL K 0 AR RAE BT 7E[3]. K242, 2016, 32(1): 56-60.
[2]1 B2, SiEF. BEls/NERKRTRIT RSP ] B AR S1T, 2008, 24(4): 381-387

[8] ARATEE, FKAL VAR R AR A R[], &4 AR 5 520k, 2009, 29(2): 180-185.

[4] ZE5. COPULA J7i R LM FAI[M]. dbnt: U2 i hiit, 2014.

[5] ¥Rt MATLAB 4iit20#r 5 HIM]. db5t: dbagfn 2 fi R K24 i, 2010.

[6] FmX. ETREESSMIREEZRRS M RMED]. Girt5 k%K, 2007(8): 133-135.

[71 RzEz, 8#EE ESHLHM] 8 3R JEET T E S 1 R, 2009: 175-180.

[8] Nelsen, R.B. (2006) An Introduction to Copulas. 2nd Edition, Springer, New York.

[9] Juri, A. and Wiithrich, M.V. (2002) Copula Convergence Theorems for Tail Events. Insurance Mathematics and Eco-
nomics, 30, 405-420.

[10] Z=ti, FEAsR. LEAFdBEOAIE A 185040 copula EHHI =[], R4 LFE, 2006, 24(5): 88-92.



Hans X

BT B RRE R EZ I RS
1. HREITERRS (QQ. Wis. A ES)
2. CNSIUTC B A 3E
3. 24 /NI DAY FRE I 9 BT 5 1)
4. RUF BRI A
5. BV RATIRE
6. IRk E
7. EMEE SN ETR

PeREiE ST http://www.hanspub.org/Submission.aspx
HATIMEAE: aam@hanspub.org



http://www.hanspub.org/Submission.aspx
mailto:aam@hanspub.org

	The Study of the Correlation between Extreme Value and Mean Value of the Student Achievement Based on Copula Function
	Abstract
	Keywords
	基于Copula函数的学生成绩极值与均值的相关性研究
	摘  要
	关键词
	1. 引言
	2. 问题的分析
	3. Copula函数模型的建立
	3.1. 参数估计
	3.2. 模型的选取

	4. 相关性分析
	5. 结论
	参考文献 (References)

