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ABSTRACT

Traditionally, travel demand forecasts have been conducted based on the data collected by a survey of individual travel behavior, and
their limitations such as the accuracy of travel demand forecasts have been also raised. In recent, advancements in information and
communication technologies are enabling new datasets in travel demand forecasting research. Such datasets include data from global
positioning system (GPS) devices, data from mobile phone signalling, and data from call detail record (CDR), and they are used for
reducing the errors in travel demand forecasts. Based on these background, the objective of this study is to assess the feasibility of CDR
as a base data for travel demand forecasts. To perform this objective, CDR data collected for Daegu Metropolitan area for four days
in April including weekdays and weekend days, 2017, were used. Based on these data, we analyzed the correlation between CDR and
travel demand by travel survey data. The result showed that there exists the correlation and the correlation tends to be higher in
discretionary trips such as non-home based business, non-home based shopping, and non-home based other trips.
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Table 1. Summary of Previous Studies on Correlation Analysis of Two O/Ds from Mobile Phone Data and from Traditional Survey Data

Author

Research objective and findings

Data used

Kim et al.(2015)

- Introduce ways to derive trip generation information from mobile phone data and verify the
value of the system for practical used by correlation analysis with KTDB trip generation data.
- Trip generation information by mobile phone data correlated KTDB trip generation data.

Mobile phone data

Yoon et al.(2015)

- Find ways to initiate the use of big data collected by various public agencies and private
companies for travel demand forecasting.

- Big data such as TCS and mobile phone data with better spatiotemporal resolution than
traditional survey data could enable more responsive travel demand forecasting.

TCS and mobile phone data

Kim et al.(2016)

- Analyze correlation between O/D from mobile phone data and O/D from KTDB.
- Two O/Ds were highly correlated as 0.98 for the city level zone and 0.85 for the Dong level
zone.

Mobile phone data for
Seoul Metropolitan area

Furletti et al.(2014)

- Deploy the massive and constantly updated information carried by CDRs for estimating
population statistics related to residence and mobility.

- As a proxy of traditional O/D, a population and flow estimation based on mobile phone data
were generally encouraging and very accurate in comparison to the traditional O/D.

Mobile phone data

Pappalardo et al.(2015)

- Identify the relations between human mobility patterns and socio-economic development.

- Aggregated human mobility patterns were correlated with these socio-economic indicators.

- The diversity of mobility exhibited the strongest correlation with the external socio-economic
indicators.

- The volume of mobility and the diversity of mobility show opposite correlations with the
socioeconomic indicators.

Mobile phone data

Alexander et al.(2015)

- Present methods to estimate average daily O/D trips from triangulated mobile phone data.
- The proposed methodology based on mobile phone data were analogous to the outputs of the
trip generation and distribution steps of traditional four-step travel demand models.

Mobile phone data

Table 2. CDR Data Format in this Study

Fields Field name Data type Description
1 Timecode string 4-digit year, 2-digit month, 2-digit day
2 X_coord Number X coordinate of cellular station in UTM-K Coordinate system
3 Y _coord Number X coordinate of cellular station in UTM-K Coordinate system
4 Time used Number call duration in hour unit
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Table 3. Definition of Comparison Datasets

Y BA - e ARlE Filow
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4. CDR % O/D 42N BAA

4.1 H|XlE T

CDRE 72 4 7L Ao 2 §ASAE o 5= gl vheo]
7K ODe] Bh=AN RS 99w, AZihE CDR7} H]igo.
24, T 7Rk = e SR THE) AR S Blal 74
STt SR Ao HaiEA S vl
9l 53 AL 71 E2, B3k} e B4 Fal(mandatory
trip)3} £33, of7, 7|e} E5e] A8l F8l(discretionary trip).>-
= THRel] WA =, WY 04 D oF FFA CDRE
] Egjo g FU o Wl 0% HEA| CDRE Aleiz] Eajo
2 sk e 59 2A 0D A% A F2
(home-based work: HBW), &8} (home-based school: HBSc)
TS B4 Y=, 7PY7IRE £ (home-based shopping:
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Trip category CDR Oo/D
. Total production
Total trip - Aggregated CDR (weekday AM peak + weekday PM peak) -
Total attraction
. - CDR for weekday AM peak period (CDR AM peak) Production
Mandatory trip - - HBW, HBSc
- CDR for weekday PM peak periods (CDR PM peak) Attraction
. . ) - CDR for weekend AM peak (CDR AM peak) Production HBS, HBO, NHBB,
Discretionary trip -
- CDR for weekend PM peak (CDR PM peak) Attraction NHBS, NHBR, NHBO

Note) Weekday AM peak: 07:00~09:00, weekday PM peak: 17:00~19:00, Weekend AM peak 09:00~12:00, and weekend PM peak: 14:00~16:00
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Table 4. Comparison Result of Aggregated CDR and Total Production/Attraction

Fields Total trip Difference Error rates
CDR (A) Production (B) | Attraction (C) A-B A-C ((A-B/A)*100)) | ((A-C/A)*100))

Jung-Gu 969,670 535,173 585,259 434,497 384,411 448 % 39.6 %
Dong-Gu 664,352 743,576 758,183 79,224 -93,831 -11.9% -14.1%
Seo-Gu 555,189 421,704 423,874 133,485 131,316 24.0 % 23.7%
Nam-Gu 694,123 358,814 357,356 335,309 336,767 483 % 48.5 %
Buk-Gu 1,029,911 1,134,357 1,103,968 -104,446 -74,057 -10.1 % -712%
Susung-Gu 690,000 1,033,275 996,183 -343,275 -306,184 -49.7 % -44.4 %
Dalseo-Gu 1,036,247 1,366,165 1,356,134 -329,918 -319,887 -31.8% -30.9 %
Dalseong-Gun 498,449 401,616 413,723 96,833 84,726 19.4 % 17.0 %
total 6,137,942 5,994,680 5,994,680 143,262 143,262 23% 23%

Table 5. Correlation Analysis Results of Aggregated CDR and Total Production/Attraction

Total production trips

Total attraction trips

Aggregated CDR

0.666**

0.673**

** Significant at the level 0.01 (2-tailed test)
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Table 6. T-test Results of Aggregated CDR and Total Production/Attraction

Fields — t df Sig. (2-tailed)
Mean Std.Deviation Std. Error Mean
Aggregated CDR & Total production 1030.6 29288.6 2484.2 415 138 .679
Aggregated CDR & Total attraction 1030.6 29148.1 2472.3 417 138 677

Table 7. Correlation Analysis Results of CDR for Weekday Peak Periods and Mandatory Production/Attraction

Mandatory production Mandatory attraction
CDR AM peak S12%* S12%*
CDR PM peak A8 ** AT9**
** Significant at the level 0.01 (2-tailed test)
Table 8. T-test Results of CDR AM/PM Peak and Mandatory Production/Attraction
Category Mean Std. Deviation | Std. Error Mean ! ar Sig. (2-tailed)
CDR AM peak & Mandatory production -3465.7 15372.1 1303.8 -2.658 138 .009
CDR AM peak & Mandatory attraction -3337.5 15450.6 1310.5 -2.547 138 .012
CDR PM peak & Mandatory production 3143.8 21144.6 1793.5 1.753 138 .082
CDR PM peak & Mandatory attraction 3272.1 21208.2 1798.9 1.819 138 .071

Table 9. Correlation Analysis Results of CDR for Weekend Peak Periods and Discretionary Production/Attraction

Discretionary production

Discretionary attraction

CDR AM peak .620%* .614%*
CDR PM peak 589%* ST72%*
** Significant at the level 0.01 (2-tailed test)
Table 10. T-test Results of CDR AM/PM Peak and Discretionary Production/Attraction
Fields t df Sig. (2-tailed)
Mean Std. Deviation | Std. Error Mean
CDR AM peak & Discretionary production 13127.7 23919.6 2028.8 6.471 138 .000
CDR PM peak & Discretionary attraction 13127.6 24070.6 2041.6 6.430 138 .000
CDR AM peak & Discretionary production 9322.1 26428.9 2241.7 4.159 138 .000
CDR PM peak & Discretionary attraction 9322.1 26804.3 2273.5 4.100 138 .000
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