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ABSTRACT

In this research, we tried to check the applicability of a Chow test to the linear models which
are generated in the process of transportation planning or traffic flow analyses. The Chow test is a
very popular statistical method which is being used to see if the coefficients from two separate
linear regression models are equal or not. In order to prove the effectiveness of the Chow test, we
found the linear relationships between speed and density under the situations such as driving in
daytime and in nighttime on a rainy day. Based on the two months of Joong-Bu Expressway
traffic data, we proved that the Chow test is useful to testify the similarity between two linear
regression models. And this statistical tool seems to be able to have a very important role in
traffic flow analysis or in transportation planning process. Finally, we expect the Chow test be
implemented even to the non-linear regression models or to the multi-variate models.

Key words : Chow Test, Regression Model, Traffic Capacity, Traffic Density, Greenshields Model



WE Eokol| A 37 =¥ (Regression model)S ¢ ThFsta Z 4

Al Z&H 1 ok ARG Aty Hl&] Ao R BT HAE E4T T fle FFelA FES
2y v sAF PHESE Y <A ok

T kel ALY 7 BAZOZ vl

o|7} EAst=Al oes 7HE 97t lom, Aol et F8HA Ade fldl 7 AR FAES A

Zohs 9ol BAY W= gk
A8 Fol, AAY} A2 AT BAG) e AL ATHE AFARAFUSE TR deiY
ARG S HEGI Y BA T RPN 7127] mre] gE FAgo] £ o v Hugs,
AN 8 B3 B SANOR 5w Ao Ab e 5 A ol A 22 31
& ANSAA T A ofdl Ao]7} EA Zo@ 278 WY 4 A9

IARY L vA 9 B te FAHRY F%
o Hug F3 =y 7t %AW, L “—1%6}% AL %ﬂlﬂ Atk ‘QOIE}.

oly g 3] ARFTke S
&t HofollA] 83 2 %%Eﬂ, = %‘E‘Olﬁoﬂﬁ“ ol gt F7H4
A9l gle Aol

o= ATFAEE AHEYH AHA7HE S8t w7tE Fehe Ay FAE 248 53

F AEFY £E-9% WAAS a4 st HAlGadhi, 2002), B - ofAlo} - ] - 7B S7FES] =

WEFLE FA5tE b ol $8a 789 dFnTs T8E Uele 7 /Y BFo] AYEE Aolr} gl
2 @theE AE2S dojui7| % 313 th(Souche, 2010). 3 wE o] wol tf7|dHo] WA= AT wAFE 9
714 d dolg dSste E¥o E857% 392 (Yang et al, 2013), A=A = AFEALLL 4 20
Z8Eo] HA FAVIEE AT BIF BAVIIHE AES REIRe] Ao FHIE skt
(Ponnaluri, 2012). & 2ERRI A Hol|A 253 8.9 XA 7te] AAAAE 233} st o] AHzt
2ol Ao]HE AT-HA/HE E&al ¥l AlEle B A7 53 fARE AlEEl ST Abu-Eisheh,
2001).

) ml”

ofN 2
2l
QL
frt
ruZ
2
2o
ofo
_?L
>
>
g
N
N

et}
o

T AEIE AT EE FoRzt wEAL E4EAE 53 2] O Anny

He] ou|E Hlwstes S AXA%(Yoo et al,

2008), 1H&AAS vl DH LA e WEAT AZE RHL o AW mye] foe AEHE o
FKim et al., 2009)7} F& o] Fc}

Z T £ Akaike information criterion(AIC)¥} R3EES o] &3] 43 AICAICC), Schwarz’s Bayesian
information criterion(BIC) 5= &3 n5AIY B¥ S =&5t=0 o A, ¥AE, vy yxe
Tl E8% F Ae AL T4 A S AN QLR AF7) o] FAR I E 3HS S Uk (Baek
and Joseph, 2012) 13| A RFA7ke] FAY F& AolS
wepA B dAFolA s wEF B SRS A 3 BP0 R Jdetal, A4
S Z8sto] FAHE By gEe] FAHLE o7t JeAE AR RuA dvh Ax RS FAHSE
T FREEC] TAHCE o7t Y=AE AR FoEAN BT FAM 55 Bl

74 DTSSR =27 TH163, M22(2017H 49)



30
Al
Klo

-

T
o
o8

—_
o

—é—l_

b Zgoll gloA 9] o]

=

T 9F WA 7hs4ol Aok HARYe T

Z=7ke] 413 3] 72 (Greenshields A ¢H

—_ul
5-

Aqr
7!

132 21TH(Miao and Fred, 1999; Robert et al., 2006).

=40 GBS AN

el Fofell wet wF

Speed

+ day O night

Day : model 1

y
Night - model 2

160

140

40

20

25 30 35 .40
Density

20

15

10

(Fig. 1> Speed-Density Diagram
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[ Comparison Target Selection ]
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Comparison Target 2
Collect Data of Speed, Flow and Density

Comparison Target 1
Collect Data of Speed Flow and Dersity

- 1 )
Speed-Density Equation Speed-Density Equation
Peed- odan Peed oae)
V=o,+BD V=a;+p,D

(V: speed, D : density) (V: speed, D : density)

\

Chow Test(Comprehensive test)
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Test oninercept Differences
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T

Determination of Two Models' Sameness
Interpretation of Traffic low: Difference of Speed and Flow

(Fig. 2> Model Similarity Test Procedure
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(Table 2) Results of Linear Regression Model

Point Type Parameter Estimate Standard Error t value P-value
y 110.74 1.879 58.95 <0.0001
day B, -1.6875 0.145 -11.67 <0.0001

) P-value: <0.001
Q, 101.26 1.610 62.90 <0.0001
Night By -1.5150 0.174 -8.68 <0.0001

P-value: <0.001
y 114.121 1.9853 5748 <0.0001
day B, -1.9867 0.1524 -13.04 <0.0001

) P-value: <0.001
Q, 102.973 1.5695 65.61 <0.0001
Night By -1.7458 0.2342 -7.46 <0.0001

P-value: <0.001
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(Table 3) Chow Test Results

Type F value P-value Rejection State
Hy: oy =a, Point 1 16.09 <0.0001 Rejected
and B, =3, Point 2 16.05 <0.0001 Rejected
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(Table 4) Statistical Test Results on Intercepts

Point Parameter Estimate Standard Error t value P- value Rejection State
@ 109.88 1.540 71.34 <0.0001 -
1 I6] -1.6143 0.111 -14.52 <0.0001 -
0% -7.9293 1.409 -5.63 <0.0001 Rejected
@ 113.380 1.7097 66.32 <0.0001 -
2 I6] -1.9229 0.1267 -15.18 <0.0001 -
0% -9.5043 1.6078 -5.91 <0.0001 Rejected
o % Ry 712700 Ud Aol EAEAC tE BAH A4 ARSIk GA LA A
A olele] BHAE ol g3ttt

1
Y 20°KD : y, =a+Br;+y+r, +e; =(a+q)+(B+6)z; +e

<Table 5> 7127] 5,9 Aolol] thd A4 A3E Uehim qlek Ao 47) F Aol E )¢
719] Aol g ekl 67h $AHOE FoI3kA ot 71€719) Aolrk Q= AOE vekg

e

80 PrRTSYUR|=2T| TH163, M22(2017H 49)



(Table b) Statistic Test Results on Slopes

Point Parameter Estimate Standard Error t value P-value Rejection State

«@ 110.74 1.9062 58.09 <0.0001 -

. Jo] -1.6875 0.1467 -11.50 <0.0001 -
¥ -9.4849 2.4726 -3.84 <0.0001 -
1) 0.1725 0.2252 0.77 0.4445 Accepted
«@ 114.121 1.9254 59.27 <0.0001 -

X 163 -1.9867 0.1478 -13.44 <0.0001 -
y -11.148 2.5361 -4.40 <0.0001 -
1 0.24084 0.2872 0.84 0.4027 Accepted
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