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Fig. 2 Collection popularity, quantity, store duration and credit point data
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Table 2 Test result of right-skewed distribution
SHOMi AL RMSE; (%) AR (%) PCO (%)
A:DSM;B;CCRM ¥
AT B 100. 00 100. 00 100. 00
B ~ U(15,30) ALTFB 0.00 0.00 0.00
A REJHF B 100. 00 100. 00 100.00%
AEFB 58.00 34.00 46.00%
B ~ U(0,1) A%TB 0.00 0.00 0.00%
A REJHF B 48.00 26.00 40.00%
AT B 44.00 40.00 38.00
B ~ U(-1,1) A%TF B 0.00 0.00 0.00
A RE[RF B 36.00 30.00 28.00
AT B 34.00 28.00 38.00
B ~ U(-1,0) A4%T B 0.00 0.00 0.00
A REJHF B 26.00 18.00 24.00
AT B 0.00 0.00 0.00
B ~ U(-30, -15) AT B 100.00 100.00 70.00
A REJHF B 100.00 100.00 64.00

AL B, m] AT 31 21 X Ja] P AR R 20 i 25
SrAR AN FR S A I, DSM 5 CCRM. B X HE 25
ZUR R, TG U AT R A, A R R
[ =30, — IS BUERT, CCRM J5 35 AL, 1M 2 %L
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TE W S B 5 T b A B R 30 S A
PR AR IR TR 2 S TR G Bl A5 1, (5 1%
e, U P 5 O AT, W S Y 2 B 2 B i 271,
ARSCRHAE FIBE 0952 i [N 2R 4T 1 RS, Kd ik
OB R AL AR AL AT R A Il T A P B 3L 10 I
[ELCRCESV: B IS R R IR A

R VBIE R 5 DL B OB LI A 7
s E SEEESTIE UNSINEIY (6Nl
I A B .

K2 (a) FIE 2 (b) B i, 15 HEE S5 OEA
AR DUBCR A B AR AR I 2 (e) Fom
RS RS Z I AR LM 5C &R A 3L
A L NS ESIE & ¢ (EVSRE RS P R0 VAL
XA [X, ] AL, ] s U
R, ok b A DX TR 22 B e o [Y] . O Bk
DSM J5 2 B4 20k, DU R 9 455 %0 42, it 47
[T U= 738 2% 3 S RASH T o B R AT K3 T AL
TE R X TR R AT 5 B, B A5 Bl P9 T A 1)
PR A A5 2R B IS R ECR , 2 X[ B0 ¥
R P RATIRAS.
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Table 3 Interval, mean value and skew coefficient of data point within intervals after being packed

U [Y] [X,] [X,] v X, X, Cy Cy, Cy,
et [54,16 038 ] [6,3037] [23,1 625] 3220 609 419 2.77 2.46 2.77
Kb [14,3 410] [4,1010] [8,595] 568 152 195 3.34 1.96 3.45
AR [30,6 986 ] [8,6960] [13,945] 1280 839 276 3.38 2.48 4.08
oM [59,18 348 ] [4,7 338] [28,1089] 2 166 753 368 4.34 1.70 4.60
M IR T [27,8985] [4,3900] [25,930] 1 489 416 251 3.47 2.46 4.19
HOM [46,18 158 ] [2,5400] [25,1 455] 3 308 602 415 3.23 2.49 4.24
prga [12,3 258] [5,990] [10,677] 570 148 191 3.39 2.21 3.46
T [41,10 547 ] [5,2450] [29,1 328] 2248 466 385 2.86 2.12 2.86
i [100,37 144 ] [20,10 750] [46,1 686 ] 4319 1 368 506 3.69 2.17 3.66
K [37,10 814 ] [29,4790] [17,824] 3199 1117 318 2.31 1.64 2.63
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R4 BIERUMEITER

Table 4 Estimation results of compared methods

HELRY HAS WO [ X, ] FEOHGE (X, ]
Bosy ~555.30 1.61 5.27
DSM [a] 54557 B 0.00 1.31 4.73
Br 0.00 1.88 5.66
B. —4953.46 1.75 13.31
CCRM [a] 545574
B, 0.00 1.77 5.51
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Table 5 In-sample estimation results

hili Y] Vo] [ Yecn ]
Jbat [54,16 038] [ =30,14 027] [1574,15782]
Kb [14,3 410] [ =361,4 594 ] [ =2563,2 457
JHR [30,6 986 ] [ -83,17 541] [ -1220,16 254 ]
I (59,18 348] [7,19 054 ] [ -529,18 334 ]
M IR [27,8985] [ -172,11 829] [ -1133,10 768 ]
e (46,18 158 ] [ -30,17 507] [892,18 353 ]
et (12,3 258] [ -354,5024] [ -2222,3202]
M (41,10 547] [ -64,11293] [478,11 975 ]
it [100,37 144 ] [407,28 597 | [1954,30 034 ]
T [37,10 814] [70,12 689 ] [ -1589,11307]

2 6 Dyl FEAS BT ST B A9 45 7 ik Y 45
TVEAN 16 AR 45 2R DA IX [) 2 1A f) 152 22 AN 46 A

RMSE, % ,CCRM Wghf. N AR | PCO FIN48I5F ,
DSM 5 ik A R B
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Table 6 In-sample estimation evaluation results

Ik RMSE, AR PCO
DSM 4 540 0.776 0.960
CCRM 4391 0.738 0.926

A REAS PN A7 AE i LA A O, & B
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TER BEATJ7 34, 3 B & RO S (L, B & A9 1

RREARA KA, BTk X PR B — X
k%
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Hh T8 5 A5 T A B TN X I] , 45 5 SE PR IX TRl
R ) B DX, T X145, TIN5 2R
Toik B AT LR
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Table 7 Leave-one-out cross validation estimation results

i [¥] [ Vo] [Veony |
de5t [54,16 038] [11,12 736] [2 868,15 785]
Kb [14,3 410] [ -422,4 654] [ -3511,1615]
LB [30,6 986 [ -56,20 256] [ -1110,19 138]
T [59,18 348] [ -1,19191] [ -693,18 324]
IR [27,8985] [ -189,12030] [ -1186,10909]
B [46,18 158] [ -15,17 358] [1077,18 411]
] [12,3 258] [ -414,5 169 ] [ -2813,2821]
i [41,10 547] [ -92,11 573] [670,12 549]
i [100,37 144] [414,22 279] [1 876,23 207]
Rt [37,10 814] [178,12 784] [ -1813,11262]
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Fig. 3 Line graph of leave-one-out cross validation estimation results
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Table 8 Out-of-sample estimation evaluation results

Jrik RMSE, AR PCO
DSM 6 548 0.735 0.933
CCRM 6 489 0.667 0.860
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Fig. 4 Out-of-sample estimation results of DSM method
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Fig. 5 Out-of-sample estimation results of CCRM method
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Table 9 Stock index fluctuating forecast problem: Out-of-sample estimation evaluation results
Ik RMSE, AR pco
DSM 0.039 3 0.656 4 0.8300
CCRM 0.0559 0.547 9 0.710 8

9 SRR, NSV R AR A, SR Tk
DSM & CCRM bt , 2 HA 5 (5. i, n] L
iz 1] DSM J7 ik A 2 A [m] Y= 075 A, a2 0 A
e A 3l 32 Tl A 7 HE RO AR AR IR R 22 Al
AL

5 #FRig
ARSI T — i 5 X ] P A B £

2 % X #f:

X[l o] YA 2. S8R I SN S 48 R T, DSM. Ty
EAEZBAE O M LT CCRM J5i, BR T R BN 7
HLA AR . SEEIFEA 4R o ) DSM Y i
0 RS R

ARSCIA AT B SRR i 4 2R, R
T AT DSM AR, faf iy CCRM B4R, IR T A e 22
PE—APESE, B X — A AR R A REAS Bt , 2
FAAEWTRR B BRI LA B i 5 DSM J5 ik 38 )2
CCRM J7ik.
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Regression analysis for interval symbolic data considering point data within

intervals

GUO Jun-peng, ZHAO Ru, LI Wen-hua

College of Management and Economics, Tianjin University, Tianjin 300072, China

Abstract; The paper studies regression analysis for interval data which are obtained by packaging point data.
The existing methods of regression analysis for interval data only consider the endpoints of the intervals. This
study focuses on how to use the point data within intervals sufficiently. Firstly, when the error of the regression
model for point data satisfies the supposed three characteristics, the error of the regression model for interval
data also follows the three characteristics. Then, based on the descriptive statistics of interval symbolic data, a
novel approach of estimating the parameters of the regression model is proposed. A method is given to predict
the interval values of the dependent variables. Finally, a simulation experiment and an application case are
performed following the proposed methodology. The results indicate a better performance of our method than
the existing CCRM method.

Key words: regression analysis; interval symbolic data; descriptive statistics
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