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FUEL SALE / GAS STATION/ MULTINOMIAL LOGIT MODEL

The objective of this research to develop models for fuel sale of a gas station
and proportion of fuel sale to various vehicle types in order to estimate vehicle
kilometers of travel. This study randomly selected 31 gas stations in Nakhon Ratchasima.
The fuel sale models were developed using multiple linear regression to find a
relationship between fuel sale of a gas station with the location of gas stations and the
percentage of cars passing gas stations. The final models have an R? of 0.512 and
0.280 for gasoline and diesel groups, respectively. Factors influencing fuel sale of gas
station for gasoline groups include the number of gasoline nozzles, the distance from
the gas station to CBD and road density. For diesel group, factors include the distance
from the gas station to CBD and the percentage of heavy vehicle passing gas stations.
For proportion of fuel sale to various vehicle type, the models were developed based
on Multinomial logit model. The final models have an p® of 0.290 and 0.405 for
gasoline and diesel group. The benefit of the study is to estimate vehicle kilometer of
travel (VKT) for various vehicle types in Nakhon Ratchasima which will be useful for

transport-related energy planning in the future.
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V.

P (i) = e’ (2.19)
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Snvmzaadiumstnuiy
LR
A NBen | NDS | N lane | CBD S| NS S | POP S | Tum S Rd NS 1
N Brand 2
(lane) (km) (km) (km) (km) | (km/km)

1 PTT | 14 18 4 5.06 3.05 0.69 0.69 2.48 0
2 PTT 8 8 4 10.51 2.70 5.59 3.02 4.33 0
3 PTT 8 4 2 3.34 0.20 4.93 4.93 17.68 3
4 Esso | 10 4 8 7.58 0.35 4.92 3.52 5.06 3
5 PTT | 16 24 4 9.88 0.71 8.91 3.38 2.36 1
6 PTT | 24 12 4 9.42 127 3.00 3.00 5.11 0
7 PTT | 24 16 4 9.24 0.71 8.16 4.12 2.00 1
8 Shell | 10 4 2 1.15 0.86 1.04 1.04 20.09 2
9 Shell | 16 16 6 3.41 0.88 3.78 3.78 723 0
10 BC 10 4 4 4.16 0.72 4.96 3.96 23.73 2
11 PTT | 20 12 4 9.26 1.30 4.79 2.82 3.59 0
12 BC 10 4 2 2.01 0.20 1.84 1.84 22.78 3
13 | PTT 6 6 2 49.15 0.50 16.74 | 193 3.41 1
14 BC 4 4 4 58.53 1.07 2.66 2.66 6.13 0
15 | PTT 6 4 2 55.76 537 0.61 0.61 7.14 0
16 | PTT 8 8 4 90.64 1.66 6.69 6.69 5.90 0
17 | Esso | 6 6 4 29.90 1.61 6.85 1.99 4.72 0
18 | PTT | 16 20 6 55.06 1.09 2.98 2.98 2.14 0
19 | Shell | 6 8 2 60.49 2.42 0.92 0.92 8.68 0
20 | PTT 8 4 4 59.63 1.07 2.20 2.20 7.93 0
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2 NBen | NDS | N lane | CBD S | NS S | POP S | Tum S Rd NS_1
N Brand s
(lane) (km) (km) (km) (km) (km/km")
21 Shell 18 12 8 85.29 1.59 2.30 2.30 5.56 0
22 PTT 18 2 2 55.88 0.84 6.07 1.19 3.35 1
23 Esso 6 6 4 34.26 0.28 6.78 2.95 3.50 2
24 PTT 16 8 8 87.09 0.19 4.05 4.05 6.99 2
25 Caltex 3 2 4 33.98 0.28 6.49 3.10 3.49 2
26 Shell 2 4 2 46.96 2.65 36.44 3.73 3.59 0
27 BC 4 2 2 96.02 2.34 24.96 4.24 6.46 0
28 PTT 14 8 4 93.67 1.02 22.77 2.80 11.81 1
29 Esso 5 7 4 83.59 0.05 22.97 4.78 5.31 3
30 PTT 12 12 2 73.31 1.81 9.95 0.10 5.35 0
31 PTT 14 14 2 41.70 2.31 31.18 2.05 3.45 0
Max 24.0 24.0 8.0 96.02 5.37 36.44 6.69 23.73 3.0
Mean 11.0 8.5 3.8 40.84 1.33 8.59 2.82 7.14 0.9
Min 2.00 2.0 2.0 1.15 0.05 0.61 0.10 2.00 0
SD 6.0 5.7 1.8 32.57 1.12 9.35 1.44 5.91 1.1
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. USnwesas
a1y
4 VCAR VPU VHV VMC PCAR PPU PHV PMC
N
(veh./day) | (veh./day) | (veh./day) | (veh./day) (%) (%) (%) (%)

1 3589 8701 1565 5907 17 42 8 29
2 2356 912 4117 2963 38 9 45 10
3 9155 9829 1559 17286 24 26 4 45
4 31088 5310 3786 11452 62 9 8 19
5 7226 7241 6205 2963 42 25 24 10
6 2368 8016 2126 4014 14 47 13 24
7 7226 7241 6205 2963 42 25 24 10
8 4550 5175 236 10620 22 25 1 51
9 4984 11168 2933 6896 24 40 14 25
10 3929 3862 391 6339 26 26 3 42
11 4608 10373 2110 439 21 47 10 21
12 2881 3506 156 8157 19 23 1 53
13 1439 1358 611 1608 27 25 11 30
14 1203 4619 1456 1408 16 60 19 18
15 2085 631 2909 902 31 9 44 14
16 3679 2020 1351 1720 44 24 16 20
17 1133 8248 2877 2180 14 52 21 14
18 5199 10035 7164 599 19 36 26 2
19 947 3126 1576 1961 15 50 25 32
20 1203 4619 1456 1408 16 60 19 18
21 3679 2020 1351 1720 44 24 16 20
22 967 591 2669 459 19 11 52 9
23 1133 8248 2877 2180 14 52 18 14
24 3679 2020 1351 1720 44 24 16 20
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M5 4.3 Toya511a95195 (Ap)

o Ysnansag
a1y
‘ﬁ Vcar Vpic Vhv Vme Pcar Ppic Phv Pme
(veh./day) | (veh./day) | (veh./day) | (veh./day) (%) (%) (%) (%)
24 3679 2020 1351 1720 44 24 16 20
25 1133 8248 2877 2180 14 52 18 14
26 992 1109 636 555 48 25 14 13
27 373 184 472 834 15 7 19 34
28 373 184 472 834 15 7 19 34
29 2107 9549 4132 513 12 56 24 3
30 1500 701 1129 556 28 13 21 10
31 3971 2067 1658 2128 32 17 13 17
Max 31088.00 11168.00 7164.00 17285.69 61.86 59.90 51.56 53.38
Mean 3064.90 3954.74 2133.27 2017.65 24.00 30.06 20.55 18.00
Min 373.00 184.00 155.87 439.21 12.38 7.42 1.02 2.17
SD 5925.10 3804.16 1845.32 3255.09 14.08 19.72 10.42 12.24
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Model 1 Model 2
Variable
p t p t

Constant -25,810,000 -0.622 244804.84 0.445
DUM 514971.48 0.956

NBen 38795.11 0.519 106548.47 3.201
N_lane 295199.62 1.082

CBD_S -37.54 -2.816 -12.36 -2.258
NS S -343.84 -1.146

POP_S 34.15 0.807

Tum_S 135.58 0.692

Rd 30.17 0.446 72.101 2.542
NS 1 -37005.51 -0.116

%PCAR 17076.83 0.691

%PPU 11898.87 0.433

%PHV 91129.38 1.660

%PMC 73761.99 1.309

Volume -52.84 -1.591

Adjusted R 0.454 0.512

F-test 2.482 9.760

Conclusion Method: Enter Method :Stepwise

Predictor variable are uncorrelated

Best Model
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Model 3 Model 4
Variable
p t p t
Constant 303106.67 0.470 898683.37 1.261
DUM
NBen 108023.52 3.090 113372.96 3.442
N_lane
CBD S -12.44 -2.216 -18.79 -2.665
NS S
POP_S
Tum_S
Rd 71.27 2.428 66.14 2.355
NS 1
%PCAR -2437.84 -0.186
%PPU
%PHV
%PMC
Volume -26.93 -1.402
Adjusted R2 0.490 0.533
F-test 7.008 8.133
Conclusion Method: Enter Method: Enter

Predictor variable

Correlated among:

Are uncorrelated

Volume and CBD_S
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MINN 4.8 HALLVTIA0WIATINUIINGY
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= 30‘ Y
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TagnuNuUUIIa09IN1A0N

Model 1 Model 2
Variable
p t p t
Constant -4075000 -0.541 9167000 4.777
NDS 141323.65 1.541
CBD S -47.80 -2.103 -57.88 -3.855
NS_S -2171.81 -3.808 -2110.93 -4.064
POP_S 46.87 0.690
Tum_S -180.08 -0.424
Rd -162.09 -1.071
NS 1 -749604.26 -1.067 -1359000 -2.541
%PCAR 78509.67 1.361
%PPU -34241.57 -0.647 -114901.07 -4.360
%PHV 390756.46 4.027 233454.47 5.460
%PMC 227826.47 2.193
Volume -2.066 -0.028
Adjusted R® 0.645 0.641
F-test 4.785 9.927
Conclusion Method: Enter Method :Stepwise
Correlated among:
NS 1andNS_S
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Variable

Model 3

Model 4

B

B t

Constant

2157000

1.902

1603000 1.403

NDS

CBD S

-42.73

-2.215

-43.19 -2.138

NS S

-904.96

-1.795

POP_S

Tum_S

Rd

NS_1

%PCAR

%PPU

%PHV

225197.81

3.906

191688.11 3.356

%PMC

Volume

Adjusted R’

0.343

0.280

F-test

5.355

5.857

Conclusion

Method: Enter

Predictor variable

Are uncorrelated

Method: Enter
Predictor variable

Are uncorrelated

Best Model
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n.1 wuudraasd@agiunsavinaihduiuuduliunainenuilssinnmng o

NLOGIT;Lhs=FUEL_SAL ;Choices=car,van,mc;Model :U(car,van,mc) =
<bc,bv,0>
+<bc_ben,0,0>*N_BENZIN $

Normal exit from iterations. Exit status=0.

Discrete choice (multinomial logit) model
Maximum Likelihood Estimates

Dependent variable Choice
Weighting variable ONE
Number of observations 31
Iterations completed 7
Log likelihood function -22.99479
Log-L for Choice model = -22.9948
No coefficients -34.0570 .32481 .29048

Constants only. Must be computed directly.

| |
[ |
| |
[ |
| |
| |
[ |
| |
| R2=1-LogL/LogL* Log-L fncn R-sqrd RsqAdj |
| |
| |
| Use NLOGIT ;...; RHS=ONE $ |
| |
[ |
| |
[ |

Chi-squared[ 1] = 2.07368
Significance for chi-squared = .85014
Response data are given as proportions.
Number of obs.= 31, skipped 0 bad obs.
e +
o ——— e T Fom e —— o Fom e ———
|variable] Coefficient | Standard Error |b/St.Er. |P[]Z]|>z]|Mean of X
o ——— e T Fom e —— o Fom e ———
BC -.7728937235 .80074675 -.965 .3344
BV -3.018791113 1.2618059 -2.392 .0167

BC_BEN -9202461935E-01 .66783887E-01 1.378 -1682




n.2 wuusnaasdagaunsaineiniusiraliuiaaneulszinneng o

NLOGIT ; Lhs=FUELSALE;Choices=pic,van,truck;Model :U(pic,van,truck) =
<bp,bv,0>
+<b_rd,b_rd,0>*RD$

Normal exit from iterations. Exit status=0.

Discrete choice (multinomial logit) model
Maximum Likelihood Estimates

Dependent variable Choice
Weighting variable ONE
Number of observations 31
Iterations completed 6
Log likelihood function -19.25680
Log-L for Choice model = -19.2568
No coefficients -34.0570 .43457 .40582

Constants only. Must be computed directly.

[ |
| |
[ |
| |
| |
[ |
| |
[ |
| R2=1-LogL/LogL* Log-L fncn R-sqrd RsqgAdj |
[ |
| |
| Use NLOGIT ;...; RHS=ONE $ |
[ |
| [
[ |
| |

Chi-squared[ 1] = .96494
Significance for chi-squared = .67405
Response data are given as proportions.
Number of obs.= 31, skipped 0 bad obs.
- +
o ——_—— o Sy Fo o ——_—— Fo——
|variable] Coefficient | Standard Error |b/St.Er.|P[]Z]|>z|Mean of X]
o o Ly Fom Fom Fom——
BP .7492398645 -80370151 -932 .3512
BV -2.356071435 1.2406313 -1.899 .0576

B_RD -9961479867E-04 .12028694E-03 -828 .4076
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ABSTRACT:

The objective of this study to develop models for fuel sale of gas station in order to estimate vehicle kilometers of wravel (VKT)L

Vehicle type considerate include passenger car, pickup, van/SUV, truck and M domly selected

le. In this study, samples are
31 gas stations in Nakhon Ratchasima. For fuel sale of gas station model analysis by Multiple Linear Regression to find relationship
between fuel sale of gas station with the location of gas stations and the percentage of cars passing gas stations. Results of models

give R are 0.512 and 0.236 for gasoline and diesel  groups, resp ly. Factors infl ing fuel sale of gas station for gasoline

group include number of gasoline nozzles, distance from the gas station to CBD and Road density. For diesel group, factors include

mumber of diesel nozzles, distance from the gas station to the nearest gas station and percentage of  heavy vehicle passing gas
stations. Benefit from the study can be used to estimate vehicle kilometers of travel (VKT) for various vehicle types in Nakhon
Ratchasima which will be useful for

related energy planning in the future.

KEYWORDS : Fuel Sale, Gas Stations, Multiple Regression
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