Chapter 5

Empirical Results

5.1 Introduction

In this chapter, the empirical results obtained are analyzed and discussed. Before
going through the results, the summary statistics of the sample acquired from the
train and bus passenger survey are presented in section 5.2. The effect of
socioeconomic and demographic variables on the demand for intercity rail passenger
services are later evaluated in section 5.3, followed by an evaluation of the accuracy

of the binary logit models.

5.2 Summary Statistics

Table 5.1 shows the number of train respondents interviewed according to train
stations where the journey took place (origin) in Peninsular Malaysia. There were
253 train passengers interviewed. The highest number of train passengers
interviewed came from Kuala Lumpur where 62 passengers were accounted for or
24.5% out of the total number of train passengers interviewed. Meanwhile the lowest
number of train passenger being interviewed came from Bukit Merah, Gemas, Kuala
Krai,Nibong Tebal, Perak, Pulau Pinang, Tapah, and Tanjung Malim where each

train station had 1 train passenger (0.4%) who took the train from each station.
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Table 5.1
Number of Train Respondents Interviewed According to Train
Stations Where the Journey Began

Train Station Number of respondents ]Percenta e (%
\Alor Setar 5 2
Batu Gajah 4 1.6
Bukit Merah 1 0.4
Bukit Mertajam 2 0.8
Butterworth 20 7.9
Gemas 1 04
Hatyai 2 0.8
ipoh 5 2
Johor Bahru 25 9.9
Kajang 4 1.6
Kampar 2 0.8
Kuala Lumpur 62 245
Kiuang 12 4.7
Kuala Krai 1 0.4
Kulai 19 7.5
Labis 2 0.8
Nibong Tebal 1 04
Padang Besar 13 5.1
Pasir Mas 4 1.6
Perak 1 0.4
Pulau Pinang 1 0.4
Segamat 8 3.2
Seremban 19 7.5
Singapore 17 6.7
aiping 5 2
ITampin 4 16
Tanah Merah 4 1.6
Tapah 1 0.4
Tapah Road 5 2
Tanjung Malim 1 0.4
Wakaf Bahru 2 0.8
Total 253 100
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Table 5.2 shows the number of bus respondents interviewed at major bus stations in
Peninsular Malaysia. The interview was conducted at nine bus stations. They were
conducted at Alor Setar, Butterworth, Ipoh, Johor Bahru, Kluang, Melaka, Puduraya,
Pulau Pinang and Segamat bus stations. A total of 272 bus passengers were
interviewed. Puduraya had the highest percentage of respondents interviewed. Out of
the total number of bus passengers interviewed, 46.3% respondents came from
Puduraya. And the lowest number of respondent interviewed came from

Butterworth, which was 3.3% of the total number of bus passengers interviewed.

Table 5.2

Number of Bus Respondents Interviewed at Major Bus Stations in Peninsular Malaysia
Venue Number of respondents Percentage (%)
Alor Setar 15 55
Butterworth 9 33
Ipoh 17 6.3
Johor Bahru 45 16.5
Kluang 19 7
Melaka 12 4.4
Puduraya 126 46.3
Pulau Pinang 13 4.8
Segamat 16 59
Total 272 100

Table 5.3 shows the crosstabulation between the type of passengers and gender of
respondents. The total number of the sample was equivalent to 525 respondents

(including bus and train passengers). From that total, 53.1% of the respondents were

male and 46.9% respondents were female.
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In Table 5.4, it shows the crosstabulation between the type of passengers and race of
respondents. From the sample of 525 respondents, 60% of the respondents were

Malay, 23.4% respondents were Chinese, 9.3% respondents were Indian and 7.2%

respondents were of other races.

Table 5.5 is the crosstabulation between type of passengers and age of respondents.
From the sample, 48.8% of the respondents belonged to the age group of 20 to 30
years, which was the highest among the other age categories. There were 12.6% of
the respondents were under 20 years old, 11.4% respondents belonged to the age
group of 31 to 40 years old, 9.9% respondents from 41 to 50 years age group, 9.5%

respondents from 51 to 60 years old age group and 7.8% respondents were over 60

years old.

Table 5.6 shows the crosstabulation between type of passengers and marital status.
There were 57.5% respondents who were single, 42.1% respondents were married

and 0.4% respondents were divorced.

Table 5.7 is the crosstabulation between type of passengers and occupation. From the
number of 525 respondents, 5.1% respondents were. self employed, 13.9%
respondents were working in the government sector, 30% respondents were working
in the private sector, 27.8% respondents were students, 7.2% respondents were
pensioners, 12.6% respondents were housewives or not working and 4.4%

respondents belonged to other occupation group.

59



09

%000} %000} %0 001} %0 00} %000} 30V UG %
T4 ge 6 €21 SIE unog re101
%Z'8Y %68 %1 LS %L LY %G'EY JOVY UM %
£sZ 0 8c 8 LEL Wwno)  SYIONISSVd NIvHL
%3S %112 %6y %8'TS %595 IOV UM %
2l 8 4 9 8LL Wwno)
1810 SY3HLO NVIONI 3S3ANIHD AVIVIA
30vd
UORRINQ¥}SSOID JOVY . SHIONISSVd 40 IdAL
908y pue s1afusssed Jo adA] usemiog uonBMAEISSOI)) (¢ dqRL
%000} %0004 %000} YIANIO UM %
34" 144 6.2 junod {ejol
%Z 8y %6 'EP %0'TS YIANIO UM %
€3¢ 80} Shi unod SYIONISSVd NIVYL
%8'LS %} 95 %08 HIANIO UM %
gic 8el pel unoy HIONI
€101 ERCLAEE] ERCT]
¥30N3O

UOREBINQEISS0ID AIANIO » SYIONISSVd 40 IdAL

Ispusp pue sisfuassed Jo adA ], usamisg uonenqelssoI) (€S qe




9

. . . . SNivis
%0°00} %000} %0001 %000} TV LIMVIN VI 5%
GTS [4 . ¥ A4 20t wno) ol
. . . . SN1V1S
%C '8y %0001 %E 65 %/, 6E TV LINVIN UIGA 9%
€42 4 Iel (0748 junod SHIONISSYJ Nival
. . s SN1V.LS
%8°1S %L 0¥ %E'09 TVLINVIN UILIA %
2c.C — 06 281 unoy SHIONISSVC SNg SHIONISSYd 40 3dAL
[elol a A3NHYYW FTIONIS
JOHOAIQ
) SNLVLS TVLYVYIA

UopeinqeIssaid SNLVLS TVIRIVIN . SHIONISSVd 40 3dAL

sTyelS [eIep pue s1o8usssed Jo odA ] usomjog uonBMQeISSoID) 19°¢ JqeL

%000} %0001 %000} %0001 %000t %0°001 %000l | 3OV UM %
S¢S a4 0s [4°] 09 95c 99 junod fejol
%C 8Y %6'C8 %Q'9S %8'€S %0'SS %90 %¥ 6¢ IOV UM 9%
£6¢ ve 8¢ 8z gL oL 4 N0y SY3IONISSVd NIVl
%e’ LS %Ll %0 vv %T Y %0 'Sy %¥ES %909 JOV UIIM %
cle JA [44 | {4 y X4 (4] 914 WNoY  SHIONISSVd SNE_SHIONISSVd 4O 3dAL
jelol 09< 09-1§ 0s-Lv or-ie 0e-0¢ 02>
EL

uogeinqeissod JOV . SHIONISSVd 40 3dAl

a3y pue sioSuassed Jo odA [ usamiog uonBMqeIssoI)) ;'S 2qe]



9

%0 00} %0°004 %0°001 %0001 %0001 %0001 %0001 %000L [3WNOONI UM %
§2S 09 oz LS ¥9 bL 95 €02 jnoY BI0L
%Z 8Y %E €L %0'6S %6 ¥S %L 6E %08t %9'es %EEY [SINODNI UM %
ferd 144 L 1214 SZ y 1A ot 88 ; MIONISSVC Nivel
%8 S %.'8Z %0 'G¥ %L 'S¥ %609 %07C8 %y 8¥ %495 TNODNI UM %
(424 Sl 6 14 6€ 144 1274 Sii no)  SHIONISSVC SNE AHIONISSVd 4O IdAL |
[e30L 00SZW< 00sZ 0002 00S1 000 CoSWY> O WY
-L00ZWY | -LOSLNY | -LO0LAE | L-LOSINY
3WOONI
uogejnqessosd JNOINI . SHIONISSVd 30 IdAL
swoou] [euosiad A[YIuoN pus Jo8uassed Jo adA ] usamiag UOHBMARISSOID) ('S I[qeL
%000F | %000L | %000t %0°00L | %0004 %000} %0°00L | %000 [INOLLYdNDOO UIGIM %
525 £2 g9 8¢ ov} (48 €L Jr4 wnoQ 0L
%Z BY %L 6 %1429 %89 %6°2¢ %E'SS %G Ty %615 |NOLLYJNODO Uiuim %
£62g 6 134 [+04 14 8 L€ 148 WNoY SHIONISSVYC Nivdl
%815 %809 %6'LE %g'LE %L %L ¥¥ %5 LS %i'8r  |NOLLYdNODO Ui+ %
4% 14! sz 4} 86 89 z¥ €l WNoD  SYIONISSVd SN SYIONISSVd 4O 3dAL
[EI01 | SY3HIO | ONDRIOM | S¥3 | IN3ANLS | ¥OLO3S | ¥OLI3S a3
LON NOISN3d JIVARId | INIW | AOIdW3
¥O 34 NY3AOD | J13S
IM3SNOH
NOILVdNJ00

uogeINqEISS0ID NOLLVNIJ0 + SYFONISSV 40 3dAL
uonednoo pue s1ofusssed Jo odA 1 usamiog uoNBMARISSOI) 1L°¢ I[qEL




£9

: : . ) : TaAVAEL 40
%0001 %000} %0001 %0°00} %0004 ISOdU e
G35 £ 6lE 68 ¥6 juncy [eof
~ . . . . J3AVAL 40
%8y %192 %8'SY %8'CS wra 3S0dUNd UM %
g7 9 ovl s ¥s wnoD  SNIONISSVd NIvHL
. ) . . T3AVAL 40
%E'1S %6'EL % YS %Ly %azy ISOdUNd VI %
L7 L1 eLl [4 20 ) 4 Junoo
GE SaInio | v AVOTION |~ SSanisng
NOS¥3d VIDI440
TIAVEL 30 35038Nd

UOREINQEISS0ID TIAVUL 4O ISOJUN - SHIONISSVd 40 3dAL
[oARI] Jo asodm g pue s1o8uassed Jo odA] usomiag UONBMQEISSOI) :01'S J[qeL

. . . dIHSY3NMO
1

%000} %0'00} %000 TR A%
25 ¥z 09z Wno) je10,

. o : dIHSNINMO
%Ly %L ¥y %S 1§ JIOIHIA U %%
p4°14 ! yel unod SYIONISSVd NIVYL

" o . dIHSY3INMO
%6'LS %E'SS %S 8y s e e
z/2 ovL 9L Wnoy
TE10L ON SETN
dIHSYINAMO
II0IHIA

uopnenqe;ssosd diHSUINMO FTOIHIA . SHIONISSVY 40 IdAL
digsisumQ 391y A pue siaduassed Jo adA ] usamiog UonBMQelSso1) (6°C J[qe]



Table 5.8 is the crosstabulation between type of passengers and monthly personal
income. About 38.7% of the respondents did not have any income, 10.7%
respondents belonged to the income group of less than RM500, 13.5% respondents
were from RM501 to RM1000 income group, 12.2% respondents from RM1001 to
RM1500 income group, 9.7% respondents were from RM1501 to RM2000 income
group, 3.8% respondents were from RM2001 to RM2500 and 11.4% respondents

have a monthly income exceeding RM2500.

Table 5.9 shows the crosstabulation between type of passengers and vehicle
ownership. About 49.6% respondents owned a vehicle (either a bike or a car) and

50.4% respondents who did not own any vehicles.

Table 5.10 is the crosstabulation between type of passengers and purpose of travel by
respondents. Out of 525 respondents, 17.9% respondents travelled for official
business purposes, 17% respondents were on holiday, 60.8% respondents travelled

due to personal reasons and 4.4% respondents travelied for other reasons.

5.3 The Effect of Socioeconomic and Demographic Variables on the Demand for

Rail Passenger Services

The analysis in this section is made based on the empirical results obtained from
econometric estimation of the binary logit models. The results are presented in Table

5.11. The effects of the socioeconomic and demographic variables on the demand for
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Table 5.11

Estimation results for the five binary logit models
Dependent variable : Intercity Train-Bus mode choice

(zero if bus, one if train)
Estimation method : Maximum likelihood

Sample size : 525 respondents
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Socioeconomic & independent | Model 1 | Model 2 | Model 3 | Madel 4 | Model 5
demographic data variable
Gender Gender -0.2076 -0.2184 | -0.1630
(0.1857) (0.2075) | (0.2189)
Race Malay -1.5836* -1.4419* | -1,3584"*
(0.4094) (0.4373) | (0.4498)
Chinese -1.3575* -1.4103* | -1.3287*
(0.4295) (0.4537) | (0.4626)
Indian -1.0269™ -1.0159** -0.8260
(0.4919) (0.5237) | (0.5405)
Age(years old) <20 -1.2702* -0.8029 | -0.9453
(0.5511) (0.6291) | (0.6398)
20-30 -1.4049* -1.2041**|-1,3350*
(0.4792) (0.5512) | (0.5612)
3140 -1.1348*" -1.1962**|-1.3146"
(0.4780) (0.5396) [ (0.5513)
41-50 -1.4358* -1.5846* | -1.6106"*
(0.4912) (0.5667) | (0.5779)
51-60 -1.1297" -1.0466**| -1.0878**
(0.4915) (0.5117) { (0.5174)
Marital Status Single 2.3880" 2.2582" | 1.4774
(0.6145) (0.8137) | (0.9211)
Married 2.9581* 2.7389* | 1.9061*
(0.56845) (0.7732) | (0.8803)
Occupation Self employed 0.7558"* 0.7902 | 0.5846
(0.4521) (0.6156) | (0.6212)
Government
sector 0.4109 0.5340 | 0.240%
(0.3426) (0.5608) | (0.5718)
Private sector 0.8494* 0.9385**| 0.7764
(0.2614) (0.5276) | (0.5291) |
Student -0.5890 -0.3667 | -0.4442
(0.5788) (0.7324) [ (0.73086)
Pensioners 1.3316* 0.6849 | 0.5670
(0.4525) (0.6559) | (0.6641)




Housewife or 0.6881 0.5162 | 0.4402
not working (0.5607) (0.7318) | (0.7302)
Income RM O -0.1011 -0.1337 | -0.1116
(0.5629) (0.6490) | (0.6651)
< RM500 -0.5988 -0.6414 | -0.5589
(0.3922) (0.4766) | (0.4949)
RM501-1000 -1.1252* -1.0745" | -1.0048*
(0.3237) (0.4293) | (0.4422)
RM1001-1500 -1.1242* -1.0481*|-0.9193*
(0.3556) (0.4152) | (0.4277)
RM1501-2000 -0.4759 -0.4081 | -0.3409
(0.3779) (0.4313) | (0.4387)
RM2001-2500 -0.4510 -0.2491 | -0.2560
(0.5152) (0.5573) | (0.5636)
Vehicle ownership VHC -0.3332** -0.0013
(0.1729) (0.2247)
Purpase of Official Business 0.4331™ 1.3125*
travel (0.2206) (0.5461)
Holiday 0.2962 1.0055*"
(0.2393) (0.5446)
Personal -0.0037 0.7787
(0.1415) (0.5154)
R%, 0.6286 | 06305 | 05534 | 064 | 06527
Percent correctly
predicted
Bus passenger (%) 76.1 71.32 77.94 72.79 73.53
Train passenger (%) 48.62 64.15 30.85 54.55 56.35
Model Chi Square 53.174* | 48.97* | 8.293** | 77.772* | 84.491*

Notes :

(Standard error in parentheses)
* significant at 1% level

** significant at 5% level

*** significant at 10% level
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intercity rail passenger services will be discussed in terms of log odds™ of intercity
rail passenger services being the mode of choice for travel in comparison with
intercity bus services. The higher the log odds, the higher the probability that

intercity rail passenger services will be the choice of mode and vice versa.

In the first binary logit model, the explanatory variables used consist of gender, race,
age of respondent and their marital status. There was no evidence showing that the
variable representing gender is statistically significant. But the negative coefficient
of that variable suggests that a female decreases the log odds of intercity rail
passenger service being the mode of choice when compared to a male. From the
perspective of races, we notice that the variables created to represent races that
consist of Malay, Chinese and Indian also decreases the logs odds compared to the
other races category because the sign of coefficients for the three variables are
negative. The variable representing Malay and Chinese is highly significant using a
significance level of 1% while the variable representing Indian is statistically
significant at a level of 5%. In terms of age, the coefficients for age category of 60
years old and below are also negative which means that individuals at the age of 60
years old and below decrease the log odds of intercity rail passenger services being
the choice of mode in comparison with individuals with age ;)ver 60 years old. Those
in the age category between 41 and 50 years old decrease the log odds more than
other age categories and it is highly significant using a significance level of 1%. The

sign of the coefficients representing the variables for singles and married couples are

* Log of the odds ratio of probability for choosing intercity rail passenger services to the probabiity
for not choosing intercity rail passenger services
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both positive and highly significant using a significance level of 1%. Individuals who
are married increase the logs odds more than those who are single. It is also
important to note that the sign of the coefficients for all explanatory variables used in
the first binary logit model are consistent with the findings in the fourth and fifth

binary logit models.

In the second binary logit model, the explanatory variable used consists of
occupation and personal income of respondents. The coefficients representing each
occupation have a positive sign except for the category that represents students,
Individuals who are pensioners are the most likely among other occupation
categories to travel by train and its coefficient is highly significant using a
significance level of 1%. Second in pursuit, are individuals working in the private
sector. A very startling finding is that students are the most unlikely group of
individuals to travel by train. This finding is consistent with the results acquired in
the fourth and fifth binary logit models. Coefficients representing each category of
personal income have a negative sign. They are related to the decrease of log odds of
intercity rail passenger service being the choice of mode. Individuals with a personal
income between RM501 to RM1500 are the most unlikely group of individuals to
travel by train in comparison with other categories of personal income. Both
variables are highly significant using a significance level of 1%. The sign of
coefficients for the variables used to represent different categories of occupation and

personal income are consistent with the results in the fourth and fifth binary logit

models.
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While the third binary logit model uses vehicle ownership and purpose of travel as
explanatory variables. Individuals who do not own any mode of transport if they are
given a choice will not travel by train because the sign of the coefficient representing
this group of individuals is negative. It is found that individuals on official business
are the most likely to travel by train because the coefficient representing this variable
increases the log odds more than other purposes of travel. The variable representing
the purpose of travel due to official business is statistically significant in the third
and fifth binary logit model using a significance level of 5%. However, the sign of
the coefficient representing purpose of travel due to personal reasons differs between
the third and fifth binary logit models. In the third binary logit model, individuals
who will travel due to personal reasons are unlikely to travel by train whereby in the
fifth binary logit model the situation is the opposite. The difference could be due to
the exclusion of the variable gender, race, age of respondents, marital status,

occupation and income in the third binary logit model that affects the overall

outcome.

The fourth binary logit model uses explanatory variables from the first and second
binary logit models. In terms of the sign of coefficients representing different
categories of socioeconomic and demographic variables, the results generated are
consistent with the findings in the fifth binary logit model that encompasses all

socioeconomic and demographic variables.
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5.4 The Model Chi Square

The Model Chi Square which is comparable to the overall F test for regression shows
that all binary logit models that are built in this study are highly significant using a
significance level of 1% except for the third binary logit model which is statistically
significant at a level of 10% where we reject the null hypothesis that coefficients for

all of the terms in each binary logit model are 0.
5.5 Prediction of the Binary Logit Models

In terms of model accuracy, the pseudo R squared for the fifth binary logit model
(complete model) is the highest compared to the remaining binary logit models. This
means that the fifth binary logit model is the most accurate in its estimation
compared to the remaining four logit models. From a sample of 525 respondents that
includes train and bus passengers, 65.27% of the respondents were correctly

predicted by the complete model, which includes all explanatory variables.*

For the reproduction of the empirical results for the five binary logit models, please

refer to Appendix E.

3 1f the binary logit model predicts accurately, the pseudo R squared would be equal to the value 1.
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