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Developing Models for Adjusting the Error Rates of Trip Generation Forecasts
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Abstract

The paper analyzed error rates between trip generation forecasts and measurement values,
and developed regression models for finding a forecast adjustment method. We estimated
general linear regression models as well as spatial regression models that consider spatial
autocorrelation among analysis regions. Regression models by total, commute, business and
other purposes for intra-metropolitan trips and regression models by total, business and other
purposes for inter-regional trips were developed, respectively. As results, intra-metropolitan
trips showed a higher spatial autocorrelation than inter-regional trips. Spatial error(SE) model
was chosen for intra-metropolitan commute trips, while ordinary least square(OLS) model was
selected for the others. In cases of inter-regional trips, spatial error(SE) model or spatial
lagged(SL) model was suitable for all purpose trips. Based on these models, trip generation
forecasts were updated, showing improved RMSE%. The research could contribute to reducing
forecast errors and increasing data reliability.
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Keywords = Trip generation, Trip forecast adjustment, Error rate, Regression model, Spatial
autocorrelation
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Figure 1. Error Rates of Total Trip

Production/Attraction(Seoul Metropolitan Area)
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o =%
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Business Business
7|EtEH 7|EtS ¥
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Table 3. Model of Error Rates of Total Trip

Production in SMA
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o
|| foeficent | TVELED
Ak
Coﬁs-gnt 160.58 0.04
0f 95| 2(%)
Female proportion -4.64 0.00*
2017}1H| (%)
Two-person HH proportion 127 0.00*
Fotu()2)
No. of mid_gle schools 0.25 0.05*
D&L 2 F(m)
Length of highway -0.00033 0.00*
TXEEARRER(Q))
No. of employees in primary 0.019 0.02*
industry
SEAETOH)

“No. of;arks -0.00034 0.02
Zhgela(Ql/7t) sk
szrage ﬂH size 1316 0.08
S YX| G| E(%) - *
Ratio of industrial area 0.22 0.07*
R’ 045

Z=: *P-value < 0.05, **P-value < 0.1
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Table 4. Model of Error Rates of Total Trip

Attraction in SMA
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e
 Variable b
. Cog\gcient
i 17281 0.03*
Constant ’ ’
0] | 2(%) 2
Female proportion 361 0.2
T HE (ha) *
Administrative area 0.00015 001
IX%MX[#—(%)
No. of employees in 0.021 0.02*
primary industry
n&e 2 A% (m) N
Leng—t}\ of hi;hways 000028 0.00*
R’ 032

Z=: *P-value < 0.05
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Table 5. Model of Error Rates of Commute Trip
Production in SMA

ois SEM
Va?jk—)le ‘ A= ==
i , %
Coefficient P-value Coezf!ﬁgen P-value
Ab . .
Co:s—tgnt 207.64 0.00 21822 0.00
AAX|HH|E(%),
Ratio of commercial | 246 0.00* 2.74 0.00*
area
30171 2(%)
Three-person HH -7.34 0.00* -7.67 0.00*
proportion
10I7F1H|2(%) K " B "
Single HH proportion 240 0.00 237 0.00
SKESARRE=(Q))
No. of employees in| 0.00011 | 0.00* | 0.00011 | 0.00*
tertiary industry
XE—}’A(7H_+_) - ke R *
N—g. o?—houses 0.00016 | 0.00 0.00015 | 0.00
o K| H HE (k) * Jox
Commarcial area 353 0.05 2,67 0.08
R’ 072 0.74
Lambda):
Lag coeff. -oéz,";]a:oé()n**
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Table 6. Model of Error Rates of Commute Trip
Attraction in SMA

, A : oLs
; i -
- Variable A== P-value
- ; Coefficient
Aps .
Cogs_t';nt 17.33 0.00
S K| H| 2(%)
Ratio of industrial -0.52 0.01*
area
&5 20%Hm) }
Length of hi;hways 0.00037 0.00*
QIEHE A R}==(Q1/84 Q1)
No. of employees -0.35 0.00*
per 100 people
R’ 0.52

Z= *P-value < 0.05
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Table 7. Model of Error Rates of Business Trip
Production in SMA

Z=: *P-value < 0.05, **P-value < 0.1
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- OLS
. s : :
- Variable A= . '
. Coefficient P-value
Aps .
COCI’:S—tgnt -42.45 0.03
QIS ZAAF=(21/24 1)
No. of employees per -0.15 0.07**
100 people
4Q171H| (%)
Four-person HH 2.36 0.00*
proportion
o 2 () «
Leng;h of hig?hways -0.00066 020
CH&E (71 4) 393 0.01*
R’ 032

Z=: *P-value < 0.05, **P-value < 0.1
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Table 9. Model of Error Rates of Other Trip
Production in SMA

Qlo] @xk=d 59 gge nixle Ze=E 7
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Table 8. Model of Error Rates of Business Trip
. 30171-H| 2 (%)
Attraction in SMA Three-person HH -2.96 0.00*
proportion
OLS lI}-’oEARi-’r-(El) )
B No. of employees in 0.022 0.04*
Variable A= ' Povalie primary industry
Gocticent FALROIL) -
A No. of parking lots -0.00049 a3
Constant T d OIS APRI~(21/4 )
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QIGZATI(l/42) 5 555 100 people
No. of employees per -0.21 .02*
100 ppeo);gle P R’ 047
Ol TIZREl 2 (7| A/ Ol) Z= *P-value < 0.05, **P-value < 0.1
No. of houses per -3.69 0.01*
100 people
R? 0.20 E 10. =53 J|EIEY TA X212y
= *P_value < 005 Table 10. Model of Error Rates of Other Trip
Attraction in SMA
= 1 i OLS
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— - = AbS
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0lo AEIEQICE 0] & 1ZEAIRRS EA DSBS *
OF ML o F 1XEBAK BAF Now ot Taah ofo)1s 131 0.00
R/l QAFEN 49 HBAE Hole Hb ogagxicyme)
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W, RlHgn FREss 89 AT 100 peopie
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Table 11. Model of Error Rates of Total Trip
Production in Nation
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