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Abstract

The change-point problem has a wide range of applications in the industrial, financial, meteor-
ology and other fields. A method for estimating the numbers, locations of change-point by
building the Likelihood ratio scan (LRS) statistics, combined with the Minimum description
length (MDL) principle has been proposed. It reduces the computationally infeasible global mul-
tiple-change-point estimation problem to a number of single-change-point detection problems
in various local windows by effective segmentation. In order to provide more information for
describing change points, we have constructed confidence intervals for each of the change points.
Finally, extensive simulation studies and example analysis of traffic show the LRS usability prac-
tice.
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HS SRR AR A T, IR B T Al 28 AU 2 A WS SISOV B AL AE (0 B K ABL, TEIEAS B, R
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B, FE TR AR TR 2], HE, ST AR IERBEE U A s L, a8 RANREIE AR
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T H— A BAFIEBA[3]. AEF1A] FE 511450, Picard (1985) & 5EAT 7T 1 H [l A (AR) R AL AR i g4l K ASR
fliit. MBS EAEMEE R, , d BURTFFEAE N “nsolf, d —0, ZRH535 Yao (1987)H
FI IR SR 23T, X A ST 0 A% b 2 A X R 3R L BRI SCRF[4] . Davis (2006)%2 H R A e /MR i
(MDL: Minimum description length)#E Il Sk Aer = 2k 14: i) 18] 7 41 o 1) 22 3% 55 [5] - Fryzlewicz (2014)#2 H wild
— 64y #|(WBS: Wild Binary Segmentation) /7%, A A B RIMRAGERE, W AE-FARET )7 BRI N 7% 8 4
BOoFRaFE A, 3 FISR AR VEAS ORI 18] 5 21) 19 B J7 25 35 g m (1002380 s R 00 e AL A R ) /0 ) 300 ) o ) 2
AR E6]. Yau (2016)HF 5T T AP R (] Fp 41 v i) 2278 ) @, Sl AULER LL AT 4 7 v SR R 1 81 Oy il
—B— B E B RE, 55 S B AR IR AT @R, AR BEEY SR AR ORI AR AR A B X L
TR A, AR AR A7 51 Hh i 22 78 AU A0 0 A 2 T ROE R (7]

SRR b, AR AR s A B A RESR AL R RS R, M, BAS XA DU HETE 245 BoRx)
AT IR . OV RAFEAE XA, R AT AR S AL THAGETL 20 . Hinkley (1970). Picard (1985)#1
Yao (1987) 53 5T T Al vH A8 s SO SR 108 B AR R 2 A, it AR SRt A8 43 A WO ST 0Ll BB AL A 1) e K
B, HARBR73A6 20 Yao (1987).

ARICE SN T AR Y R HO I B IR, 5 A SR LT VAR IE LR EL A (LRS: Likelihood ratio
scan) e TSR AT AR AR, R4 HAE SL PRI 1 T 2 AR B AR v R A AT D B 1) AR L
G BRI AL Sl T (T REAEAE I A T ) R, K — SN2 e ORI A ) 2) SRA MDL #EN
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Figure 1. Location of true change-point and LRS estimation
1. BEAESLTSE LRS AT ESME

Table 1. Location of true change-point and LRS estimation
=1 EEBELTSS LRS FAHTTESME

R HEBRME  iRaE BERRMA B HIBRME  fHitRafE  BREXKE

A & & 7 125 125 [122, 128]
o 400 400 [392, 408] FH D 532 549 [531, 567]
5 B

612 612 [607, 617] 704 703 [700, 706]

512 510 [499, 525] 512 511 [506, 516]
A C B E

768 768 [763, 773] 768 768 [766, 770]
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SE ORI P T 70 AT K3 1) B 5 (X A1 78 7% %~ CR
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NXTECRT S LRS J7vER AR s e %, KIFET ik 5 AMEAY, AR LRS 77 54 8t WBS
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Table 2. Confidence interval coverage of each model

F2 ZRAEBREXEESER
B HIZAME  BAMTHSHE 0%MITERAER  0%EFXEME  BmE  HHEEE@)

R A ¥ ¥ T ¥ ¥ ¥
400 400.47 [387, 413] [393.55, 407.39] 92%

1B 387.96
612 612.11 [599, 625] [605.58, 618.64] 89%

" 512 512.26 [503, 520] [501.11, 523.41] 92%

A C 467.63
768 768.61 [755, 782] [760.92, 776.3] 93%
125 124.87 [116, 134] [120.15, 129.59] 95%

1A D 532 530.4 [493, 557] [512.22, 548.58] 74% 563.92
704 704.74 [695, 714] [700.16, 708.12] 89%

" 512 511.73 [504, 519] [507.35, 516.09] 91%

B E 491.58
768 767.74 [761, 774] [764.84, 770.62] 84%

Table 3. Simulation result of LRS and WBS
%2 3. LRS. WBS &R

A BB A FEAE R B 2 A8 5 BB C 2 A8 ki B D34 TR E 2 48 1Y
LRS WBS LRS WBS LRs WBS LRS WBS LRs WBS

0 100 55 0 0 0 0 0 0 0 0

1 0 12 0 0 0 0 0 0 0 14

2 0 13 100 56 100 86 12 17 100 53

3 0 9 0 28 0 13 88 67 0 26

>4 0 11 0 16 0 1 0 16 0 7
CR 100% 51% 89% 50% 92% 72% 74% 60% 84% 41%
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Figure 2. Guiyang Baoshan North Road and East New Road intersection south to north one week traffic flow
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Figure 3. Intersection of Baoshan North Road and East New Roads Thursday, April 7, 2016 estimated traffic flow change
point location
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Figure 4. Intersection of Baoshan North Road and East New Roads Friday, April 8, 2016 estimated traffic flow change point
location
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Figure 5. Intersection of Baoshan North Road and East New Roads Saturday, April 9, 2016 estimated traffic flow change
point location
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Table 4. Contrast of change point of traffic flow data detection results
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