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Integrated Forecasting Model for International Air Travel Demand

AT IEZ* - Frank S. Koppelman**

By Masahiko FURUICHI - Frank S. KOPPELMAN

This paper formulates and estimates an integrated forecasting model for international air travel demand;
a trip generation model including a "composite variable” through a nested logit model of departure airport
and destination choice. The integrated model provides an international air travel demand forecasting tool;
i) departure airport choice model for which alternative airports are prepared for each destination considering
a flight network limitation, ii) destination choice model including a "logsum variable” combining level of
service variables of access and line-haul travel, and iii) trip generation model including the "composite variable”
combining a destination attraction variable and the "logsum variable". A case study of the integrated model
shows a successful agreement between predicted and observed flows.
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Figure 1 A possible air travelers’' choice structure
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Tab. 1 Total and Selected Samples from Departure Airports to Destinations in the Dataset

#h - F.S.Koppelm

Destination Europe Oceania N and S Hawaii Guam Asia China Korea Taiwan Hong Total
Africa America Saipan Kong
Dep. Airport
(Pleasure Travelers)
1. Narita 189 122 226 318 225 435 29 211 98 220 2073
2. Osaka 42 —— 38 387 69 241 34 219 164 158 1352
3. Nagoya —— 51 25 66 198 132 e 210 67 201 950
4. Fukuoka — 21 - -een 133 65 17 243 80 117 676
selected samples 231 194 289 771 625 873 80 883 409 696 5051
total samples 740 381 782 1019 696 1213 121 1446 820 870 8088
{Business Travelers)
1. Narita 70 15 87 6 12 142 54 157 59 67 669
2. Osaka 15 — 22 12 2 102 61 173 161 65 613
3. Nagoya ~— 2 1 0 6 13 — 40 14 10 86
4, Fukuoka - 0 e e 5 4 23 148 39 30 249
selected samples 85 17 110 18 25 261 138 518 273 172 1617
total samples 258 41 462 21 32 392 296 665 619 192 2978
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Tab.2 Estimation Results of Departure Airport Choice

Models

Pleasure Travelers Business Travelers
Var. Coefficient  (t-stat efficien -stat
DOsk 1.057 (6.019) 1.485 (5.352)
DNgy 1.803 (9.252) 1.084 (3.198)
DFuk 2.064 (8.332) 2.143 (4.864)
X; -0.0190 (-16.64) -0.0196 (-10.77)
X2 -0.000194  (-23.42) -0.0001131 (-10.32)

X3 -0.00205 (-3.800) -0.00343  (-3.396)
x4 -0.0000168 (-3.124) -0.0000402 (-2.882)

x5 6.164 (15.63) 5826 (9.601)
Py 0.727 (K=8) 0.648 (K=8)
no. of

selected 5,051 1,617
samples
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Tab.3 Estimation Results of Destination Choice Models
Pleasure Travelers Business Travelers
Var. _Coefficient  (t-stat) Coefficient __(t-stat)

Docn 2.984 (15.26) -1.213 (-3.438)
Damr -2.101 (-12.24) -3.462 (-6.692)
Dhwi 13.84 (25.07) 1.626 (2.192)
Dasi  0.9336 (6.347) 2477 (-6.783)
Dkrtw 2.074 (10.57) -3.052 (-6.515)
Dhnkg3.884 (17.34) -2.121 (-7.273)
X6 2.535 (26.55) 1.449 (7.486)
l"l: 0.297 (13.04) 0.355 (8.651)
combined ;_)(2) 0.230 (K=16) 0.269 (K=16)
no. of selected 5,051 1,617
samples

no. of total samples 8.088 2,978
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Tab. 4 Estimation Results of Trip Generation Models
(t - statistics)

Var. Name Pleasure Travelers Business Travelers
In() -47.8 (-14.9) -63.2 (-6.82)
Income 2.14 (7.08) 3.35 (4.50)
LOS 0.325 (4.96) 0.522 (3.07)
no. of samples 47 47

R2 0.8379 0.6032
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Tab. 5 Predicted Flows from Departure Airports to Destinations with Sample Enumeration Method

Destination Europe Oceania N and S Hawaii Guam Asia  China Korea Taiwan Hong Total

Africa America Saipan Kong
Dep. Airport

(Pleasure Travelers)

1. Narita 177.5 1021 2155 3437 228.1 4200 350 233.7 1027 2378 2096.1
2. Osaka 504 — 51.6  340.0 656 2487 284 2390 1428 1428 1332.3
3. Nagoya - 735 180 685 2146 1339 — 192.9  69.7 170.1 941.2
4. Fukuoka e 17.4 o e 1343 _67.0 166 2400 827 1234 681.4

Predicted flows 227.9 193.0 2851 7522 6426 869.6 80.0 905.6 3979 697.1 5051.0

(Business Travelers)
1. Narita 686 11.8 896 8.1 14.3 1372 550 159.8 720 71.2 687.6
2. Osaka 13.9 - 167 9.4 2.4 937 54.0 203.0 1446 635 601.2
3. Nagoya - 3.0 0.1 0.2 4.9 145 -~ 36.0 13.8 9.5 82.0
4. Fukuoka - 1.9 oo - 33 120 286 1264 46.1 27.9 246.2

Predicted flows 82.5 16.7 1064 177 24.9 2574 1376 5252 2765 1721 1617.0
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