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Abstract

A network connectivity has been regarded as a key element to strengthen a business competitive power in the aviation
industry, so many airport authorities try to attract the new airlines and scheme out new air routes. With this trend, a study
for an induced travel demand estimation methodology is needed. This study introduces a demand estimation method,
especially for a new air route to a promising destination. With the results of previous studies, the derived demand is
classified into four types - Local, Beyond, Behind and Bridge. The explanatory variables are established for each type of
demand and the main independent variables are composed of distance, ratio of detour, and relative capacity compared with
other airports. The equations using such variables and statistically significant coefficients are suggested as the model to
make an estimation of derived demand for a new route. Therefore this study will be expected to take an initial step for all

related parties to be involved more deeply into developing new air routes to enhance network connectivity.
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Table 1. Historical data example : local demand

Airport* co;a\i?;fn D'S(tri:}:;** Capacity****
HKG 93% 1,270
BKK 87% 2,281
LAX 82% 5,987

* Destination airports in direct routes for three years

** Conversion Ratio = direct flight demand/(direct flight demand +
beyond demand)

*** Great circle distances between Incheon airport and destinations

**x% Relatively evaluated capacity

ICN's capacity less than 50% of adjacent airports

ICN's capacity less than 85% of adjacent airports

ICN's capacity between 85% and 115% of adjacent airports
ICN's capacity more than 115% of adjacent airports

ICN's capacity more than 150% of adjacent airports

ibdiwin—

Table 2. Variance inflation factor : local demand

Figure 6. Structure of local demand for a new route
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VIF (Variance Inflation Factor) Relative capacity
Distance 1.262

Journal of Korean Society of Transportation Vol.33 No.2, Aprl 2015



CHOI, Jong Haea - YOO, Kwang Yui - LEE, Sang Yong

1.00

Convert_Rate

T T T T
i} 200000 4000.00 6000.00 800000

Distance

1.00

000 000000 GO0 ©

000 O DO GO0 00

Convert_Rate

& o ®
® o

1.00 2. IUU 3.EIU 4 IUU S.EIU
Relative_Capacity
Figure 7. Scatter plot : local demand

(2) ]9 &2 (Beyond Demand)
4‘1 B *6}4 u]

o % A7) 801G A B 29e] Holz g
o %2l 2ol xSk Ak B FIe B FHO
2 439 4 9% Aol

Article

T —

Destinatlon

Conversion Ratio
g (Rg)

A Destination

....................................

2 A8bl G24E tehhAE ok
) ol A% 42 @ Aoz At
738 Hob 19 21 W) B

0|9 Fast 2l AR
7 wEoleh, B 39 AR $HRE A(2)

Da-B+Dg—pestinationi

DA*Destinationi (2)

o714,
Di D23
Das 3

Dg-pestinationi -

DA*DesLinaLioni :

thit 93] A5 158 3Atole] TRl gk T
PSS 7 Hel, AApt gekate] Aegke ol &
g 37 EA S Folole SHUse] &5 Oig &
74];(4 QoS Z2H31= 9 gﬂ:’-o] wAek 2 Qi

gote], SHAS ddle 2= ghe =
H B frde] o %7&*19} Ll BAEH
At T WA 53] 48 d22e 4 (3)e
A ETH

|

it ﬂllo ﬂllo

fr

151



Article

YBeyond = PZ X RBeyond

=PoxExp [asxlog(Di) +B]J (3)
o17]1A,
Yoeyond © AEHEE o] F8
Py A e
Rieyona & A&
Di o A Bl AR 1744 B B3-S A R3-13I%

Ao g B9 e ves B,
Ho:a=0, Hi:a=0

& 2do] BAACRE fog A AF3] el A2
3d &<kl 109 dlolel7t AME-E AT Table 391& &
15 AES y_oq.zrﬂ om, $-3 % nat ¥E
T AfH|FE HoFa i

Figure 9] =AlH X }_ =27 %359 2 A)
s AL vhelv s A3 FAUE HoErt

L)
[ o—
A

o}_ﬂl

Table 3, Historical data example : beyond demand

Destination* ATIrra;)r:)s:tiL Share*+* Rgg;iﬂi*
LHR AMS 8.9% 101%
LHR FRA 5.7% 103%
JFK SFO 20.5% 118%
JFK HNL 7.0% 127%

* Destinations from Incheon airport as origin

** Transfer airports from Incheon airport to destination airports

*** Transfer passenger number at the transfer airport divided by total
transfer passenger number

**% Detour ratio from Incheon airport to destinations via transfer
airports compared with direct flights
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Figure 9. Scatter plot : beyond demand
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Table 4. Historical data example : behind demand1

Destination* Origin** Conversion*** Rggéﬁﬂ,[* Capacity**++*
BKK JFK 20.5% 1.589 6
HKG LAX 20.4% 2.387 6
HNL PEK 45.2% 1.216 7
SGN YYZ 13.0% 1.412 3

* Destinations of Incheon airport as transfer airport
** Qrigins of Incheon airport as transfer airport
** Transfer passengers via Incheon airport divided by all transfer
passengers who travelled in transfer routes of which detour ratio
is below 3
**%% Detour ratio from origins to destinations via Incheon airport
*xkik Relatively capacity evaluated by the both of capacity between
origins to Incheon airport and capacity between Incheon airport
and destinations
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Table 5. Variance inflation factor : behind demand1
VIF (Variance Inflation Factor) Relative capacity
Detour ratio 1.014

.......
...........

Conversion Ratio
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Table 6. Statistical review : local demand

R R? Adjusted R  Standard error
127a 528 525 .10022
a. Estimation Value : (Constant), Distance, Relative capacity
Coefficients N
B Standard error 8
(Constant) 757 025 29.979
Distance -2.950E-005 .000 =433 -9.110
Relative_Capacity  .045 .005 418 8791

* A dependent variable : conversion ratio

Table 7. Statistical review : beyond demand

R R? Adjusted R Standard error
127a 528 524 2.32496
a. Estimation Value : LN(Detour ratio)
Coefficients N
B Standard error B
LN (Detour Ratio) -4.584 A7 =727 -10.998

* A dependent variable : conversion ratio
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Table 9. Demand forecast in new route between Incheon(ICN)
and Rome(FCO)

Category Forecast

Local Demand 88,878

Behind Demand 154,901

Beyond Demand 40,709

Sum 284,488
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