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Abstract: The development of the Internet has advanced data science while increasing the diversity and complexity of
data types and integration processes. In this context, dependent fuzzy interval data has emerged as an important research
topic. With the advent of big data, data generation has shifted from univariate observations to multi-valued representations.
Accordingly, fuzzy data analysis methods based on multi-valued logic have been increasingly investigated for practical
statistical applications. Since the advent of the big data era, the nature of data generation has gradually evolved from single-
valued data to multi-valued data. To address the analytical needs of practical statistical applications, fuzzy data analysis
methods based on multi-valued logic have been increasingly explored and developed. In this study, two algorithms are
proposed for estimating correlation coefficients in interval time series data: the fuzzy interval autocorrelation coefficient
and the fuzzy interval cross-correlation coefficient. These methods are developed to evaluate fuzzy correlations between
random variables represented by count intervals, where count values are expressed as fuzzy interval data. Simulation
experiments and numerical case analyses are conducted to assess the performance and accuracy of the proposed methods.
The results indicate that the correlation coefficients obtained from fuzzy interval time series data are consistent with those
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derived from traditional univariate correlation methods. The proposed algorithms are also shown to effectively verify
variations between two variables in fuzzy interval time series data.

Keywords: Dependent Data; Fuzzy Interval Autocorrelation Coefficient; Fuzzy Interval Cross-Correlation Coefficient;
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H ZB{H 4(0.0705, 0.1964), H1H s H: A S FEE A
TETCAH R BARSE IEARSCZ 0], BERBR X (] A < (15
Wi o R 5 FAR B FTIR AR I A SR — 2

QM HE MR REGEA ML BET T AR
EHHZ Gz BARAMHXRBE R SEE L2 A
R REMEL N 0.2, RoRZWEHZHM AL 20%(T)
ATREME SRS 1 B R R, XA 80% ml BT S
HABR Z A MK R . 1 2 JORUR X 18] A5G R B0 2
BRI EVEE 1 AN T 0.07 5 02 2], =ik
EM S L INKRMEE AR, EHERT M
HAHIE RBUX )T LASRAS B 245 2 HEH 7RIS

G)VNEAERI A SE T ARFFLINAE T AT 2023
F£1H3HZELH 10 HMEREHAR ZEWE @R 1 A
)T UL, KR 2022 4F 12 H 27 HZ 30 HAYIXH
kA, MR Utz 0, X)L H iRk Ol ik
g%, thin 27 B HMSFENE 2 00kiE 2= iht, 30
HH BRI L= T 0.2, (H LA Bk i s b
WAL 2t 0.2 ik 5% 5 1 3R B AH S Y
FREESRE, HT 2022 45 12 F 30 H (34 R00 [X 7] £
DL/ Lk ss, Somel LAWK S 1 HIR0ZE PR
Mles BB ik e REME, T SERR b 2023 4F 1 H 3 HI
5% 1 WM EIETILS, XA RS
F RO R BT R AR L. X4 2023 4E 1 H 6 HIIX A1 &
DURERIES, Somzmr 1 A 9 HRg R rae e Hil
K, KRGS 1 ISR AR 2 Bk, 1 H 9 H
9 H X T R RR s T ke B, W A e 1 A
10 HREE R TR I Nk, 28 1 H 10 H 4 Hk:
M E&E 1 SRS LT BRI, PR AT
DAY i 2 A8 X R) Py () B o 3l 3 DA AR R BT
KF, XTI ] 7 H1AH AR ABOR X [A) B4 ) AH DG 1 2 o
BAHA .

RIT AFBERZSEE

H#A B X | H A 54 5a0 1 Bk B
2022/12/27 (66.8, 66.8, 66.4, 66.8) - 66.7
2022/12/28 (66.3, 66.8, 66.1, 66.3) ! 66.4
2022/12/29 (66.3, 66.3, 65.7, 65.7) ! 66.0
2022/12/30 (65.8, 66.2, 65.8, 66.0) 1 66.0
2023/1/3 (66.0, 66.0, 65.4, 66.0) - 65.9
2023/1/4 (66.0, 66.4, 65.9, 66.2) 1 66.1
2023/1/5 (66.4, 66.8, 66.3, 66.7) 1 66.6
2023/1/6 (66.7, 66.7, 66.3, 66.7) - 66.6
2023/1/9 (67.3, 67.5, 67.0, 67.1) 1 67.2
2023/1/10 (67.3, 67.3, 66.9, 67.0) ! 67.1

T LSRET 1 EREGE DL HYE i S AT 1 I e T

4.2 B H B Z EAR R

N RE AR I LA O R BT S AOR, AR TR 51
BIRH T ARREMHZ M4, F8%E U AFT
H 2022 4E 1 H 1 HES 2022 4F 12 H 31 HEf =
HAZ G0 #%, RN IRRERIESS 5 H 2 4b, %3 U A+
JBEEE H 22 S BE Lt 252 2, Hdh R DURBUT 8L %
A SRARAN FHSCAE A 25 X T I i 7 =i AT R 2 A%
i, BT U AR IR H A 5 5080 8 T e s,
Ot FLORA X 1) B AT — B 2= o O A B, e L AR
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EIREERN, HHEEEDRZ T AFKIREHR
Gy, BEAT AR R AU S T (8) M1 (10)
FRROR) X TR) ELAH S R 5%, JFHAS & T AR RS
Gy ks AR DX [ cdle, 3wl S oM ot B
REKUE, AT QM T ALK A KT LT R 2
A Z 18] — 70 M 22 SRR X 18] LA 9% R MUIX A, 353
LR 7 PoR. M, ARIEHRER U AR Z XA
&, IR U AR HBEZ S MM HEE T ARZ
B HBERS S B34, AR 22 m) 2 8] () AR 1 A
KA IS, HAH A R0 8 R .
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SRS U AR REH A I 2 B R,

Pl U AR H S MR RS T AR
LM LI FR, FEPIHE Z 345 R I3 HIEE
T

Yo, fElag =0, BRTARSU A MKE

o B A B R, Hh A
O RN 03488, - Ju UM X 8] EAH G R BN
(0.3276,0.3278), Z JuiuMIX A HAHIC RECH (0.2952,
0.3471). ik, 7 Lag>0 i, —JokRIX|A 5 R
FritSz HAHXREE U AFRREHZ SIS EE
(AR ELREIA DG R, 1 25 J0 AR X 18] FLAH OC R0 2 2
DR SG 1 B Lag = 1B, HRBIEA (-0.1589,
—0.0647), £RIEG 1K T AFRIREZ HEZ S5 U
AFREAZ G M ZIIICE B TAREI R R, Bk

(WM T A7 BEEH A 5 ks v Ja R0 M B 73 Hr .

T AFRBEHZ SN U AT BN EAERR

()M U 2 F 5 H 28 5 ks V& Ja BAER) £ FE 43 A
7 Lag > O B}, ARSI REOT HAREE)E 7
8 AT, BIME T AW REHZ SIS EA B EMAHE
LR, HABME N 0.1547. 0.2106, — JCHH X 6]
HAKRBNZ I U AR B EB A SIS AEE S 7.
8 AN S T AR EHZ G M A REM AWK R, H
X ] 2 &M 20 504 (0.1333, 0.1628). (0.1403, 0.2465),
M 22 TSR X TH) BLAH OC R BN RAE U ARIIREHA S
MigiEE 7. 8 MRt 5 T AR RS H 5 i 2T EAH
Bt R, HIXHREME S5 (0.1261, 0.1546).
(0.1057,0.2601). HILAIIL, B U ARIKEZ HZ S
MIEAER TG 7+ 8 WIS T AR EHA S M 2ILIFHIK
FEARDG, XMERETEESE T AFKER, ATUSH
U AFEMH IS M

5 &t

BEE ELIRRA R, W4 RGP 7 i AV R L2 A
S R ALy AR SCEERT, AR
FER R ET IO T, RIS N 342 T X 44
et WYE. A2 HTEAT AR AT DL 3R it HAcE:
FIREAREL IR, RS AT AT RE —bod & 1 —HUE
IR, HERRZ T X SRR, HEE
XA R, ANEAVE 2 R TARIRIE B R,
Pl R R EEE . RIS ks K
o BETHERMARIES 2otk WRRAI XA e
(70 DX T Bl AT 704, T RE 2 it e P B
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