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ABSTRACT

Motor vehicles have been continuously increasinghwhe development of the
technologies and the increase of the travel demantish has become a cause to
increase the number of the traffic accidents ands@rothe social problems from a social
and economic point of view all over the world, esply in the developing countries.
However, the number of traffic accidents in Korsaweell as in the United States has
continuously shown a trend to decrease since 28€€pite the increase of the motor
vehicles registered. And a proper relationshipreger been seen between the accident
factor characteristics found in Korea.

The purpose in this study is to investigate 5-yeaffic accident data in Korea from
2000 to 2004, analyze the accident factor charatitsy based on those 5-year traffic
accident data, construct the accident correlatiodeats which could predict the accident
occurrence patterns in the future based on thel@atfactor characteristics, and verify
the accident correlation models constructed withttkest and correlation analysis such
that the accident occurrence patterns could beigteed by the proper relationship
between traffic accident factor characteristicKkanea.

From the results of the development and validatbnhe accident correlation model
with the accident factor characteristics, the cosidns were drawn as follows;



i) Traffic accident patterns showed a uniform pattevith the 3-dimensional
polynomial shift curve and a high determinationftioient (R?) for each accident factor
characteristics. However, the percent of trafficidents showed almost an equal percent
for each year, even if traffic accidents have cardusly reduced since 2000.
i1) More traffic accidents occurred during the 2-hpariod right after the rush hour in
the afternoon than any other time periods, theidh@yperiod than the nighttime period,
the day before weekend than any other weekdaysframdMarch to October than any
months, according to the periodic factor charasties.

iii’) More traffic accidents occurred in the Capitag®e than any other regions, in the
intersection than any other locations, on the malibighway than any other road types,
in the suburban area than any other area typeshwprmhssenger cars than any other
vehicle types, according to the non-periodic factwaracteristics.

iv) Accident correlation models showed a very highlaxatory power between the last
2 years before and after, and also a very highelairon between the expected and
observed data, except for weekday, monthly, sedsarea type factor characteristics
based on the development and verification of tlegdaat correlation models.

v) Traffic accident patterns showed a very high e@atron with the 3-dimensional
polynomial shift curves except for the monthly factR’=0.5231) in the periodic factor
characteristics and the regional factor’{®8542) in the non-periodic factor
characteristics.

vi) Traffic accident patterns particularly showed ach higher correlation with the 3-
dimensional polynomial shift curves, when companetth the traffic accident patterns
of the accident factor characteristics classifiet ithe daytime and nighttime periods
than those characteristics not classified intoddagime and nighttime periods.

Therefore, since the accident occurrence patternsorea were thought to show the
equal patterns after 2004, especially except feratea type factor characteristics, the
appropriate counter-measures to be establishedh&rmreduction of traffic accidents.
Also, more accident occurrence patterns in theréutuere needed to be studied for the
accident factor characteristics such as age, sekjnking of driver, if possible.
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Chapter 1  Introduction

1.1 Background
Motor vehicle accident defines any event that tesul unintended injury or property
damage attributable directly or indirectly to thetiman of a motor vehicle or its load,
and motor vehicle traffic accident does any motehigle accident occurring on any
highway, street, or road, or anyway or place ofowhany part is open for the use of the
public (AASHTO, 1983). Motor vehicle has been couatusly increasing with the
development of the technologies and the increastheftravel demands, which has
become a cause to increase the number of thecti@diidents and worsen the social
problems from a social and economic point of viéMoaer the world, especially in the
developing countries.
When compared with the transportation conditiorseldaon the highway statistics of the
Federal Highway Administration (FHWA) and the aeritl statistics of the Census
Bureau in the United States, as of 2004, there ®@8emillion people in population and
about 4,800 thousand miles in the length of theonat and state highway (FHWA,
2007), and there were also about 43,000 peopledk#éind about 2.8 million people
injured in motor vehicle accidents each year (\(C8nsus Bureau, 2007). Particularly,
the number of the motor vehicles registered inUWnded States was about 240 million
vehicles in 2004 with the increase rate of abo8t%.each year from 2001 to 2004 as
shown in Table 1.1. However, the total number afffic accidents including fatal
accidents and injury ones gradually showed a pattedecrease after 2000, even if the
number of fatal accidents gradually showed a patieincrease from 2000 to 2002 and
decrease again after 2002. That is, the total numbéaffic accidents was shown to
have gradually decreased since 2000, which wasgtitoto be caused by the
improvement of the transportation means and faslit the development of the
information and telecommunication, and the intraaurcof the intelligent transportation
systems (ITS) to the transportation fields in thetéd States.
Table 1.1 Population, accident, and highway statigts in the United States
Year | Population | Roadway length| Registered vehicle Fatality | Injury
2000 | 281,425,000 4,711,525 miles 221 millions 41,900| 3,189,000
2001 | 285,108,000 4,723,924 miles - 42,200 | 3,033,000
2002 | 287,985,000 4,743,086 miles 230 millions 43,000 2,926,000
2003 290,850,000 4,766,964 miles 231 millions 42,900| 2,889,000
2004 | 293,657,000 4,776,704 miles 237 millions 42,600 2,788,000
Source: FHWA and U.S. Census Bureau, 2007.




When compared with the transportation conditionsKorea based on the accident
statistics in the Road Traffic Safety Authority (8&) and the highway statistics in the
Ministry of Construction and Transportation (MOCTgs of the end of 2004, the
population was about 48.2 million people, the tdegth of roadways about 100.3
thousand km (MOCT, 2007), and the total numberraffit accidents about 220.1
thousands in Korea (RTSA, 2007). Along with theiddpcrease of automobiles at about
the same time of 1988 Seoul Olympic Game, the nurobdhe traffic accidents in
Korea has continuously increased by 2000, and shere gradually decreased by 2004
as shown in Fig. 1.1.

3,500

3,000 //\
2,500 /’//!——l//l\\l‘—l——l\\.//.\\-\\./ ‘\‘//.\\'
2,000

1,500 17/

1,000
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Fig. 1.1 Pattern of traffic accidents from 1985 t®004 in Korea
Particularly, the number of traffic accidents shdwai.7 accident400,000 people in
2000 and gradually decreased to 13.6 accideéd®000 people in 2004, based on
100,000 people in population. Additionally, the rhan of traffic accidents showed
about 24.1 accidents, 000 motor vehicles in 2000 and about 14.8 acti#&/®00 motor
vehicles in 2004 based on the 1,000 registered matbicles. Also, the number of
traffic accidents showed about 3.3 accidents/kra0@0 and about 2.2 accidefks in
2004 based on the length of roadway, as shownlheTh2. That is, the total number of
traffic accidents was shown to have gradually desed since 2000, which was thought
to be caused by the expansion of the new trangmortéacilities, improvement of the
existing transportation facilities, the developmemf the information and
telecommunication, and the introduction of the lligent transportation systems (ITS)
to the transportation means and facilities in Korea



Table 1.2 Population, accident, and highway statigts in Korea

Year | Population | No. of accidents| Registered vehicle Roadway length
2000 | 47,008,000 290,481 12,059,276 88,775
2001 | 47,343,000 260,579 12,914,115 91,396
2002 | 47,640,000 231,026 13,949,440 96,037
2003 | 47,925,000 240,832 14,586,795 97,253
2004 | 48,199,000 220,755 14,934,092 100,278

Source: RTSA and MOCT, 2007.

As described in the above, the number of trafficidgents has continuously shown a
pattern to decrease in Korea and the United Ssates 2000, despite the increase of the
registered motor vehicles. However, a proper r@fatiip has never been seen between
the traffic accident characteristics and the acttidectors found in Korea.

Thus, the purpose of this study was to collectiamdstigate 5 year traffic accident data
in Korea from 2000 to 2004, compare and analyzeattwdent factor characteristics
based on those 5 year traffic accident data, aoctséind verify the accident correlation
models which could predict the traffic accidentt@ats in the future based on the
accident factor characteristics, and finally finddasuggest the proper relationship
between traffic accident factor characteristickanea.

1.2 Literature Review

In the traffic accident study b@rne, D. E. et al. (ITE, 1972) in US more emphasis
was put on the priority rankings among the weafhetors having an effect on traffic
accidents by stepwise regression analysis. Inqueati, the priority rankings among the
weather factors were shown to have an effect offictraccidents, which were 1)
precipitation, 2) temperature, 3) pavement condjt®) lighting, 5) pressure, 6) relative
humidity, 7) season variation and wind speed thinoilng stepwise regression analysis.
Additionally, polynomial regression analysis forasen pressure alone was shown to
have a strong effect on accident rate due to thegd of pressure. What was more, low
air pressure was shown to correspond with the higlceident rates, the change of
accident rate shown to be higher during low presseriods, and low temperature
periods shown to have much higher accident rates.

In the traffic accident studpy Khedaywi, T. S. et al. (ITE, 1987) in Jordan the
causes of traffic accidents were classified intattention, not giving way to traffic
having and over speed depending on the city anergovate. Particularly, the first
largest cause of the monthly traffic accidents slaswn to be ‘inattention’ for both the



city and the governorate, which cause of accideras shown to be 58.2% of traffic
accidents in the city and 59.0% in the governoratso, the second largest cause of
traffic accidents was shown not to be giving wayrédfic having priority (11.5%) in the
city, whereas it was shown to be over speed (ll.0%he governorate. In addition, the
more frequently cited “over speed” cause was shimworrelate with the higher number
of accidents involving overturning vehicles in tip@vernorate, which could be partially
attributed to the higher speed limits on the goweate roads.

In the traffic safety study byadaan, K. S. (ITE, 1993) in New Zealandfatal accidents
were classified into age and sex of road usersidentifying the causes of traffic
accidents. Particularly, young male drivers werewshto be at risk when investigated
fatality patterns. In addition, drunken drivers weshown to contribute significantly to
traffic deaths, and a substantial number of drivevslved in accidents not to use them
despite the fact that wearing seat belts was cosopyl In order to reduce the accident
death rate in New Zealand, the remedies such as jptdicy objective, specific budget,
vehicles with new design features, new technologpesontrol, and more research in
road safety were shown to be called for.

In the traffic accident study b@houeiri, E. M. et al. (ITE, 1997) in Lebanon traffic
accidents were classified into age and sex of teils, accident location, and accident
type for identifying the severities and the causésaccidents. And methods and
techniques were used to reduce the number of atsidend the physical features of
roads and vehicles in order to set the strictegsr@nd regulations with respect to their
safety requirements. Particularly, a strict traffav was shown to be enforced,
emergency medical services shown to be providgutpper road maintenance program
shown to be established, proper safety precautsimsvn to be taken, road and
intersection improvement shown to be implementad,adequate highway drainage and
sufficient road safety facilities shown to be egug@. In addition, comprehensive traffic
regulation schemes were shown to be prepared,aequédical supervision of drivers
and mandatory periodic eyesight tests shown to xszuted, road safety education
shown to be enforced, and public transit systenrsgus combination of rail, bus and
jitney shown to be set up.

In the traffic accident studlgy Park, J. S. (1998) in Koreathe accident types in the
intersection were identified and also regressiordei® developed. Particularly, the
principal types in the intersection accidents wetend to be the rear-end accidents, and
the accident rate by motor-cycle in the intersectocidents was shown to be higher
than any other accident locations. In addition, tmadsthe intersection accidents were
shown to occur within the intersection and nearitibersection when compared with the



location of the intersection accidents. What wasenthe accident models developed by
the regression models using principal componentescavhich established the principal
component score as the explanatory factor, werevshio have a higher fitness and a
lower standardized residual than those which astadad the accident factors as the
explanatory factors.

In the traffic accident studyy Kim, J. S. (2001) in Korea the traffic accident factors
were classified into human factor, vehicle factorg road-environmental factor with the
characteristic analysis of the intersection acdsleAnd the influence level of these
factors to traffic accidents was investigated, #mal appropriate direction for reducing
the traffic accidents suggested. Particularly,itftersection accidents to occur between
4 o’clock in the afternoon and 2 o’clock in the miog were shown to be more than
those in the remaining periods. The total traffawne to intersection was shown to
have a high correlation with the traffic accidemtlicator. Also, the rear-end and side-
swipe accidents within the intersection were shawnhave a comparatively high
correlation with the average distance between éecles.

In the traffic accident studipy Choi, K. T. (2003) in Koreg the multiple regression
models were constructed by using the number ofidratcidents, the killed, and the
wounded as the dependent factors, and populatiassemger transportation, traffic
signal, and traffic control as the independent ofég regression models were shown to
have a very high correlation of more than 0.9 betwthe independent and dependent
factors with higher accuracy and confidence fodmténg traffic accidents and socio-
economic indices under the assumption that thedaotishift patterns would be
continued in the future.

In the traffic accident studyy Lee, I. S. (2004) in Koreathe regression models were
developed, and also compared whether the models wappropriate for the traffic
characteristics or not. Particularly, the covasatach as speed limit or number of lanes
on the roads were thought to be the factors whiopacted the number of traffic
accidents. Additionally, zero-inflated Poisson e=gion models, negative binomial
regression and zero-inflated negative binomial eegion models, as the regression
models fitted for the killed accident charactecstiwere suggested, instead of Poisson
regression model.

1.3 Data Collection

Data for the study area including traffic data,dway data and accident data were
compiled from the Ministry of Construction and Tsaortation (MOCT) in Korea, the
Road Traffic Safety Authority (RTSA), the Koreanafsttical Information System



(KOSIS), and the Korean Insurance Developmenttutsti(KIDI) from 2000 to 2004.
Data from the Ministry of Construction and Trangption in Korea included Average
Daily Traffic (ADT) volumes and the length of roadyw Data from the Road Traffic
Safety Authority (RTSA) included the time periodlse regions, and the locations, the
area-types, the road types, and the vehicle typesccdents. Data from the Korea
Insurance Development Institute (KIDI) included ttast of accidents. Data from the
Korean Statistical Information System (KOSIS) imt#d the number of accidents
depending on the fatalities and injuries. Howeseme of data from MOCT, KIDI, and
KOSIS were missing and excluded, when compared datla from RTSA of 2000 to
2004. So, a master dataset were generated by datih were obtained from the
Ministry of Construction and Transportation (MOCIiR) Korea and the Road Traffic
Safety Authority (RTSA) if possible.

1.4 Study Process
For the purpose of finding the proper relationshgiween the traffic accident factor
characteristics, the study process was as follows;

1) Start the study in order to identify the relagbip between the accident factor
characteristics.

i1) Determine the background and objective of thelystin order to identify the
relationship between the accident factor charasttes.

iii) Review the traffic accident related literatures.

iv) Collect and analyze 5 year traffic accident daten the Road Traffic Safety
Authority (RTSA) and the Ministry of Constructioma Transportation (MOCT) in
Korea.

V) Identify the accident factor characteristicsssléed into the periodic factors,
the non-periodic factors, and cross factors.

vi) Construct the accident correlation models f@djgting the accident occurrence
patterns, whether the accident occurrence pattertige future would be continuously
maintained or not.

Vii) Verify the accident correlation models with #wepected accident data and the
observed ones by t-test and correlation analysis.

viil) Reach the conclusion on the accident factor attaristics and suggest the
proper measures for reducing traffic accidents.

ix) End the study by finding the proper relationshgtween the accident factor
characteristics.
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Chapter 2  Traffic Accident Analysis

For the traffic accident analysis, accident dat2@d0 to 2004 were classified into the
periodic factors, the non-periodic factors and ¢hess factors. Particularly, there were
the hourly factor, the day-and-night factor, theeldny factor, the monthly factor and

the seasonal factor in the periodic factors. Theeee the regional factor, the location

factor, the road type factor, the area type fa@nod the vehicle type factor in the non-
periodic factors. There were the month and day+agtt factor, the season and day-
and-night factor, the road type and day-and-nightdr, the area type and day-and-night
factor, and the vehicle type and day-and-nightdiaéh the cross factors. Also, a

comparison for each accident factor in the above mvade from the standpoints of the
number of accidents and the percent of accidespedaively.

2.1 Accident Analysis by the Periodic Factor Charaeristics

2.1.1 Accident analysis by hourly factor charactestics

Accident analysis was conducted for making a chiarstic comparison between traffic
accidents occurred every two-hour period of a witalg for the last 5 years of 2000 to
2004.
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Fig. 2.1 Accident patterns by hourly factor characeristics
The number of accidents has gradually decreased &000, except for 2003. Also, the
number of accidents occurred in the afternoon perere shown to be much more than
those occurred in the morning periods by shapirmg3fdimensional polynomial shift
curves as shown in Fig. 2.1. In addition, the numidfeaccidents occurred during the



two-hour period right before the rush hour (4 od#lao 6 o’clock) in the morning
periods were shown to be very low, but those oecliduring the two-hour period right
after the rush hour (6 o’clock to 8 o’clock) in théiernoon periods shown to be very
high throughout the last 5 years, as shown in Eit.

On the one hand, compared with the number of astsdeccurred in the morning and
afternoon periods of a whole day for the last Sryethe results showed that there was a
big difference (about 25,000accidents/year) inrthinber of accidents occurred between
right before the morning rush hour and right aftex afternoon rush hour in 2000, but
also a considerable reduction of difference (ad®j000accidents/year) in the number
of accidents occurred between right before the mgrnush hour and right after the
afternoon rush hour in 2004. Particularly, the nemdf accidents occurred right before
the morning rush hour (4 o’clock to 6 o’clock iretmorning) showed the lowest values
(about 10,600 accidents/year in 2000 and about08gtidents/year in 2004), while the
number of accidents occurred right after the aétemrush hour (6 o’clock to 8 o’clock
in the afternoon) did the highest ones (about 3b&€cidents/year in 2000 and about
27,400accidents/year in 2004) as shown in Fig. dRat is, the hourly factor
characteristics were identified by accident analyghich has shown almost a similar
accident occurrence pattern for the last 5 yeayardiess of the year.
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Fig. 2.2 POA patterns by hourly factor characterisics
On the other hand, compared with the percent oidant (POA) in the morning and
afternoon periods of a whole day for the last 5ryethe results showed that there was
no variation in the yearly percent of accidentdach two-hour period as shown in Fig.
2.2. However, there was a big difference (abou¥d}.ib the percent of accident between



right before the morning rush hour and right aftex afternoon rush hour in 2000, and
also a similar difference (about 8.6%) in the petad accident between right before the
morning rush hour and right after the afternoornragur in 2004.

Particularly, the POAs right before the morninghrii®ur (4 o’clock to 6 o’clock in the
morning) showed the lowest values (about 3.7% 002&nd about 3.8 in 2004), while
the POAs right after the afternoon rush hour (8az’k to 8 o’clock in the afternoon) did
the highest ones (about 12.2% in 2000 and abodtit2004) as shown in Fig. 2.2 and
Table 2.1. That is, the hourly factor charactarsstivere also identified by the POA
analysis which has shown almost the same percemiccflent for the last 5 years
regardless of the year, even though there was sidemble change in the number of
accidents.

Table 2.1 POA results before and after the rush has

Year | POA Right before Morning RH (%) | POA Right after Afternoon RH (%)
2000 3.7% 12.2%
2001 3.7% 12.1%
2002 4.0% 12.2%
2003 4.0% 12.2%
2004 3.8% 12.4%

As a result, the hourly factor characteristics sbadwhat traffic accidents were occurred
by the 3-D polynomial shift patterns despite thecident reduction. Thus, the

transportation policies including the staggered kmoour or reversible lane programs
were required for reducing the need to travel angroving the safety to travel around
the rush hours.

2.1.2 Accident analysis by day-and-night factor chacteristics

Accident analysis was conducted for making a chiarstic comparison between traffic

accidents occurred during the daytime and nightjpe@ods of a whole day for the last

5 years of 2000 to 2004. The number of accidentsiroed in the nighttime periods (6

o’clock in the afternoon to 6 o’clock in the morgjnas well as the daytime periods (6
o'clock in the morning to 6 o'clock in the afterngohave gradually decreased since
2000, except for 2003. Also, the number of accisl@tcurred in the daytime periods
were shown to be much more than those in the mghtperiods by shaping the 3-

dimensional polynomial shift curves for the lastears, as shown in Fig. 2.3.
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Fig. 2.3 Accident patterns by day-and-night factocharacteristics
On the one hand, compared with the number of antsdeccurred in the daytime period
and nighttime period of a whole for the last 5 gedne results showed that there was a
big difference (about 63,900 accidents/year) in thenber of accidents occurred
between the daytime and nighttime periods in 2@0@, also a considerable reduced
difference (about 42,500accidents/year) in the remolb accidents occurred between the
daytime and nighttime periods in 2004. Particulaig number of accidents occurred in
the daytime periods showed the highest values (abor,000 accidents/year in 2000
and about 132,000accidents/year in 2004), whilentireber of accidents occurred in the
nighttime periods did the lowest ones (about 113 .8€cidents/year in 2000 and about
89,000accidents/year in 2004) as shown in Fig. Btfat is, the day-and-night factor
characteristics was identified by accident analygiéch has shown almost a similar
accident occurrence pattern for the last 5 yeayarddess of the year, even though there
was a considerable change in the number of acadent
On the other hand, compared with the percent oifdant (POA) in the daytime and
nighttime periods of a whole day for the last 5rgethe results showed that there was a
big difference in the percent of accident betwdendaytime and nighttime periods for
the last 5 years as shown in Fig. 2.4. Particuléingre was a big difference (about 22%)
in the percent of accident between the daytimeraglottime periods in 2000, and also a
similar difference (about 20%) in the percent otident between the daytime and
nighttime periods in 2004. Additionally, the POAsthe daytime periods (6 o’clock in
the morning to 6 o’clock in the afternoon) showeé highest values (about 61% in
2000 and about 39% in 2000), while the POAs inniighattime periods (6 o’clock in the
afternoon to 6 o’clock in the morning) did the I@stenes (about 60% in 2000 and about
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40% in 2004) as shown in Fig. 2.4 and Table 2.2atTih, the day-and-night factor

characteristics were also identified by the POAlysis which has shown almost the
same percent of accident for the last 5 years déggs of the year, even though there
was a considerable change in the number of accident
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Fig. 2.4 POA patterns by day-and-night factor charateristics
Table 2.2 POA results by day-and-night factor chareteristics

Year POA in the daytime period (%) POA in the nighttime period (%)
2000 61.0% 39.0%
2001 61.9% 38.9%
2002 60.6% 39.4%
2003 59.3% 40.7%
2004 59.6% 40.4%

As a result, the day-and-night factor charactessshowed that traffic accidents were
shaped by the 3-D polynomial shift patterns. This,transportation policies including
the staggered work hour or reduced business tpaegkams were required for reducing
the need to travel and improving the safety todrawring the daytime period.

2.1.3 Accident analysis by weekday factor charactistics

Accident analysis was conducted for making a chiarstic comparison between traffic

accidents occurred every weekday of a whole weekh®last 5 years of 2000 to 2004.
The number of accidents occurred during the weekdi@ye gradually decreased since
2000, except for 2003. Also, the number of accisledcurred during the day before
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weekend were shown to be remarkably more than tboserred during the rest of the
weekdays by shaping the 3-dimensional polynomidt shrves for the last 5 years, as
shown in Fig. 2.5. Additionally, the number of atmmts occurred during the day before
weekend (Saturday) of a whole week were shown thidpe, but those occurred during
the rest of the weekdays of a whole week showretlmw throughout the last 5 years, as
shown in Fig. 2.5.
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Fig. 2.5 Accident patterns by weekday factor charderistics
On the one hand, compared with the number of astsdeccurred during the day before
weekend (Saturday) and the rest of the weekdaygsvafiole week for the last 5 years,
the results showed there was a considerable egyelifce (about 5,300accidents/year to
about 6,700accidents/year) in the number of actsdeccurred between the day before
weekend (Saturday) and the rest of the weekdagswafiole week in 2000, but a little
reduced difference (about 1,400accidents/year toutalh,600accidents/year)in the
number of accidents occurred between the day befee&end (Saturday) and the rest of
the weekdays of a whole week in 2004. Particulaig, number of accidents occurred
during the day before weekend (Saturday) showed High values (about
46,000accidents/year in 2000 and about 35,000ausiyear in 2004), while the
number of accidents occurred during the rest ofvikekdays did the low ones (about
41,000accidents/year in 2000 and about 29,000ausiyear in 2004), as shown in Fig.
2.5. That is, the weekday factor characteristicsewidentified by accident analysis
which has shown almost a similar accident occueepattern for the last 5 years
regardless of the year.
On the other hand, compared with the percent allant during the day before weekend
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(Saturday) and the rest of the weekdays of a wivelek for the last 5 years, the results
showed there was a considerable difference (ab®kttb about 16%) in the percent of
accident between the day before weekend (Satuadad/Xhe rest of the weekdays of a
whole week in 2000, and also a considerable difileegabout 14% to about 16%)in the
percent of accident between the day before week8atlrday) and the rest of the

weekdays of a whole week in 2004. Particularly, geecent of accident during the day
before weekend (Saturday) showed the high valussu{al6% in 2000 and about 16%
in 2004), while the percent of accident during test of the weekdays did the low ones
(about 14% in 2000 and about 13% in 2004), as showv. 2.6 and Table 2.3. That is,

the weekday factor characteristics were also ifledtby the POA analysis which has

shown almost the same percent of accident fordbke3 years regardless of the year,
even though there was a considerable change mutider of accidents.
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Fig. 2.6 POA patterns by weekday factor characteritcs
As a result, the weekday factor characteristicsweldb that traffic accidents were
occurred by the 3-D polynomial shift patterns desghe accident reductionshus, the
transportation policies including the five day wareek or communication substitutes
programs were required for reducing the need teetrand improving the safety to travel
during the day before and after Sunday.
Table 2.3 POA results by weekday factor characterigs

Year Sun Mon Tue Wed Thu Fri Sat

2000| 14.0% 14.1% 13.7% 14.1% 14.0% 14.2% 16.0%
2001| 13.8% 14.5% 13.9% 13.9% 13.8% 14.2% 15.9%
2002| 13.7% 14.0% 14.3% 13.9% 13.9% 14.3% 15.9%
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2003| 13.4% 13.9% 13.8% 14.3% 14.0% 14.7% 15.8%
2004 | 13.2% 13.9% 13.9% 13.9% 14.3% 15.1% 15.8%

2.1.4 Accident analysis by monthly factor charactastics

Accident analysis was conducted for making a chiarstic comparison between traffic
accidents occurred every month of a whole yeattferlast 5 years of 2000 to 2004. The
number of accidents has gradually decreased dexagy month since 2000, except for
2003. Also, the number of accidents occurred in Mag shown to be more than those
occurred in the rest of the months by shaping tder&nsional polynomial shift curves,
as shown in Fig. 2.7. In addition, the number afidents occurred during May of a
whole year were shown to be high, but those ocdutteing the rest of the months of a
whole year shown to be low throughout the last&ryeas shown in Fig. 2.7.
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Fig. 2.7 Accident pattern by monthly factor characeristics
On the one hand, compared with the number of actsdeccurred during May and the
rest of the months of a whole year for the lastfry, the results showed there was a
considerable big difference (about 1,500accideats/yo about 4,500accidents/year) in
the number of accidents occurred between May aeddkt of the months of a whole
year in 2000, but a little reduced difference (abd®Oaccidents/year to about
2,700accidents/year) in the number of accidentsiroed between May and the rest of
the months of a whole year in 2004. Particulatye humber of accidents occurred
during May showed the high values (about 27,000&ecds/year in 2000 and about
20,000accidents/year in 2004), while the numbexaafdents occurred during the rest of
the months did the low ones (about 20,000accidgzas/to 25,000000accidents/year in
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2000 and about 17,000accidents/year to 19,000atsigear in 2004), as shown in Fig.

2.7. That is, the monthly factor characteristicsenidentified by accident analysis which

has shown almost a similar accident occurrencepafor the last 5 years regardless of
the year.

10.0

9.0
~ 8.0
X
~Z 70
= —&— 2000
% 6.0 —— 2001
& 5.0 2002
S 40 2003
[
8 30 —¥— 2004
[0]
o 20

1.0

0.0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Fig. 2.8 POA pattern by monthly factor characteristcs
On the other hand, compared with the percent atlant during May and the rest of the
months of a whole year for the last 5 years, tisallte showed there was a considerable
difference (about 0.5% to about 2.4%) in the pdroéraccident between May and the
rest of the months of a whole year in 2000, and alsonsiderable difference (about
0.1% to about 1.2%)in the percent of accident bebMday and the rest of the months
of a whole year in 2004. Particularly, the percehticcident during May showed the
high values (about 9.3% in 2000 and about 8.9%00B%?, while the percent of accident
during the rest of the months did the low ones (al09% in 2000 and about 7.7% in
2004), as shown in Fig. 2.8 and Table 2.4. Thathie, monthly factor characteristics
were also identified by the POA analysis which Baswn almost the same percent of
accident for the last 5 years regardless of the ye&n though there was a considerable
change in the number of accidents.
Table 2.4 POA results by monthly factor characteriscs

Mon 2000 2001 2002 2003 2004
Jan 7.8% 7.8% 7.9% 7.9% 8.6%
Feb 6.9% 7.2% 6.8% 6.3% 7.7%
Mar 8.1% 8.4% 8.6% 8.0% 7.8%
Apr 8.8% 8.5% 8.8% 9.0% 8.3%
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May 9.3% 9.1% 9.1% 9.3% 8.9%
Jun 8.6% 8.7% 1.7% 8.6% 8.5%
Jul 8.6% 8.7% 7.9% 8.7% 8.8%
Aug 8.5% 8.6% 8.5% 8.7% 8.4%
Sep 8.2% 8.8% 8.7% 8.2% 8.5%
Oct 8.7% 8.5% 9.4% 9.2% 8.5%
Nov 8.2% 8.2% 8.5% 8.7% 8.2%
Dec 8.2% 7.6% 8.1% 7.5% 7.7%

As a result, the monthly factor characteristics vatb that traffic accidents were
occurred by the 3-D polynomial shift patterns desgiie accident reduction. Thus, the
transportation policies including the five day woneek or reduced business travel
programs were required for reducing the need teetrand improving the safety to travel
during the months of May and October.

2.1.5 Accident analysis by seasonal factor characistics

Accident analysis was conducted for making a chiarstic comparison between traffic
accidents occurred every season of a whole yedhédast 5 years of 2000 to 2004. The
number of accidents has gradually decreased eadorsesince 2000, except for 2003.
Also, the number of accidents occurred in spring anmmer was shown to be more
than that occurred in autumn and winter by shagieg3-dimensional polynomial shift
curves, as shown in Fig. 2.9. In addition, the nemtf accidents occurred during the
winter season of a whole year were shown to be bosvihat occurred during the rest of
the seasons of a whole year shown to be high thautghe last 5 years, as shown in
Fig. 2.9.

On the one hand, compared with the number of astsdeccurred during the winter
season and the rest of the seasons of a wholdorethie last 5 years, the results showed
there was a considerable big difference (about G&&€dents/year to about
10,100accidents/year) in the number of accidentsiroed between the winter season
and the rest of the seasons of a whole year in, 208 little reduced difference (about
2,200accidents/year to about 3,500accidents/yeaiiéa number of accidents occurred
between the winter season and the rest of the sea$@ whole year in 2004.
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Fig. 2.9 Accident patterns by seasonal factor chacteristics
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Fig. 2.10 POA patterns by seasonal factor charactistics
Particularly, the number of accidents occurredrdythe winter season showed the low
values (about 66,000accidents/year in 2000 andtah®®00accidents/year in 2004),
while the number of accidents occurred during #st of the seasons did the low ones
(about 73,000accidents/year in 2000 and about Badgiidents/year in 2004), as shown
in Fig. 2.9. That is, the seasonal factor chareties were identified by accident
analysis which has shown almost the similar ac¢idecurrence pattern for the last 5
years regardless of the year.
On the other hand, compared with the percent aflant during the winter season and
the rest of the seasons of a whole year for theblgears, the results showed there was a
little difference (about 2.3% to about 3.5%) in flercent of accident between the winter
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season and the rest of the seasons of a wholeirye000, and also a little reduced
difference (about 1.0% to about 1.6%) in the pdragnaccident between the winter
season and the rest of the seasons of a wholeiry@&04. Particularly, the percent of
accident during the winter season showed the lolwega(about 22.8% in 2000 and
about 24.1% in 2004), while the percent of acciadkming the rest of the seasons did the
high ones (about 26.3% in 2000 and about 25.7%00Mp as shown in Fig. 2.10 and
Table. 2.5. That is, the seasonal factor charatiesi were identified by the POA
analysis which has shown almost the same percemiccflent for the last 5 years
regardless of the year, even though there was sidemble change in the number of

accidents.

Table 2.5 POA results by seasonal factor charactestics
Year Winter Spring Summer Fall
2000 22.8% 26.3% 25.8% 25.1%
2001 22.6% 26.0% 26.0% 25.5%
2002 22.9% 26.5% 24.1% 26.6%
2003 21.7% 26.3% 25.9% 26.1%
2004 24.1% 25.1% 25.7% 25.2%

As a result, the seasonal factor characteristiogvell that traffic accidents were shaped
by the 3-D polynomial shift patterns despite thecidgent reductions. Thus, the

transportation policies including the five day wareek or communication substitutes
programs were required for reducing the need teetrand improving the safety to travel

during the spring season.
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2.2 Accident Analysis by the Non-periodic Factor Caracteristics

2.2.1 Accident analysis by regional factor charactestics

Accident analysis was conducted for making a chiarstic comparison between traffic
accidents occurred in most of the regions for ts b years of 2000 to 2004. The
number of accidents occurred in most of the reglmssgradually decreased 2004 since
2000, except for 2003. Also, the number of accisledcurred in Seoul and Kyonggi
regions (called Capital Region) was shown to beentban that occurred in the rest of
the regions, as shown in Fig. 2.11. Additionalhe humber of accidents occurred in the
Capital Region were shown to be very high, but ¢hoscurred in the rest of the regions
shown to be low throughout the last 5 years, assho Fig. 2.11.
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Fig. 2.11 Accident patterns by regional factor chaacteristics
On the one hand, compared with the number of antsdeccurred in the Capital Region
and the rest of the regions for the last 5 yedrs, results showed there was a big
difference (about 32,000accidents/year to abol@@Bccidents/year) in the number of
accidents occurred between the Capital Region lamdeist of the regions in 2000, and a
little reduced difference (about 27,000accident/yte about 41,000accidents/year) in
the number of accidents occurred between the Gdpatgion and the rest of the regions
in 2004. Particularly, the number of accidents oemliin the Capital Region showed the
high values (about 54,000accidents/year in 2000 amolt 44,000accidents/year in
2004), while the number of accidents occurred enrtfst of the regions did the low ones
(about 3,000accidents/year in 2000 and about 3gaents/year in 2004), as shown in
Fig. 2.11. That is, the regional factor charactesswere identified by accident analysis
which has shown almost the same accident occurrpattern for the last 5 years
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regardless of the year.
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Fig. 2.12 POA patterns by regional factor charactestics
Table 2.6 POA results by regional factor charactestics

Region 2000 2001 2002 2003 2004
Seoul 18.9% 17.8% 17.6% 17.1% 17.9%
Gyeonggi 18.8% 18.3% 18.3% 19.8% 20.3%
Daegu 5.5% 5.5% 5.5% 5.5% 5.2%
Incheon 6.2% 6.3% 6.3% 5.7% 5.5%
Gwangju 2.8% 3.1% 3.4% 3.7% 3.8%
Daejeon 2.7% 2.7% 2.8% 2.9% 2.6%
Ulsan 1.8% 2.0% 2.1% 2.1% 2.1%
Busan 5.3% 5.6% 5.7% 5.5% 5.4%
Gangwon 4.7% 5.2% 4.9% 4.9% 4.5%
Chungbuk 4.2% 4.0% 3.9% 3.7% 3.6%
Chungnam 4.9% 4.6% 4.3% 4.0% 4.2%
Jeonbuk 5.1% 4.9% 4.6% 4.7% 4.4%
Jeonnam 4.6% 4.9% 5.0% 5.1% 5.1%
Gyeongbuk 7.8% 7.9% 8.1% 7.8% 7.8%
Gyeongnam 5.7% 5.9% 6.0% 6.0% 6.1%
Jeju 1.1% 1.3% 1.5% 1.5% 1.5%

On the other hand, compared with the percent aflantin the Capital Region and the
rest of the regions for the last 5 years, the tessihowed there was a big difference
(about 11% to about 18%) in the percent of accitbetween the Capital Region and the
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rest of the regions in 2000, and also a little cedludifference (about 13% to about 19%)
in the percent of accident between the Capital ®egind the rest of the regions in 2004.
Particularly, the percent of accident in the Cdgitegion showed the high values (about
19% in 2000 and about 20% in 2004), while the parod accident in the rest of the
regions did the low ones (about 1.1% in 2000 aralbb.5% in 2004), as shown in Fig.
2.12 and Table 2.6. That is, the regional fact@rabteristics were also identified by the
POA analysis which has shown almost the same peofeccident for the last 5 years
regardless of the year, even though there was ehlaigge in the number of accidents.
As a result, the regional factor characteristicowsd that traffic accidents were
occurred by the 3-D polynomial shift patterns desghe accident reductions. Thus, the
transportation policies including the zoning/aregpet control or communication
substitute programs were required for reducingribed to travel and improving the
safety to travel within the Capital Region.

2.2.2 Accident analysis by location factor charactestics
Accident analysis was conducted for making a chiarstic comparison between traffic
accidents occurred in the specific locations ferldst 5 years of 2000 to 2004.
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Fig. 2.13 Accident patterns by location factor chaacteristics
The number of accidents occurred in the other looathave gradually decreased since
2000, except for the specific locations. Also, thenber of accidents occurred in the
other locations was shown to be more than that roeduin the specific locations
(intersection, near-intersection, tunnel, and he)ddpy shaping the 3-dimensional
polynomial shift curves, as shown in Fig. 2.13. Aiddally, the number of accidents
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occurred in the other locations were shown to iy Wgh, but those occurred in the
specific locations shown to be low throughout @& b years, as shown in Fig. 2.13.

On the one hand, compared with the number of antsdeccurred in the specific
locations and the other locations for the last &yethe results showed there was a big
difference (about 139,000accidents/year) in the bemof accidents occurred between
the specific locations and the other locations @@ but a little reduced difference
(about 45,000accidents/year) in the number of antgloccurred between the specific
locations and the other locations in 2004. Paridyl the number of accidents occurred
in the specific locations showed the low value(aly6,000accidents/year in 2000 and
about 88,000accidents/year in 2004), while the remolbaccidents occurred in the other
locations did the high ones (about 215,000accidgzds in 2000 and about
133,000accidents/year in 2004), as shown in Fig. Zhat is, the location factor
characteristics were identified by accident analyghich has shown the lower accident
occurrence pattern in the specific locations thmathé other locations for the last 5 years
regardless of the year.
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Fig. 2.14 POA patterns by location factor charactestics
On the other hand, compared with the percent aflant in the specific locations and
the other locations for the last 5 years, the tessthowed there was a big difference
(about 48%) in the percent of accident betweensihecific locations and the other
locations in 2000, and also a little reduced défere (about 20%) in the percent of
accident between the specific locations and therdtitations in 2004. Particularly, the
percent of accident in the specific locations stowee low value (about 26% in 2000
and about 40% in 2004), while the percent of acttidethe other locations did the high
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ones (about 74% in 2000 and about 60% in 20043hawn in Fig. 2.14 and Table 2.7.
That is, the location factor characteristics welso adentified by the POA analysis
which has shown the higher percent of acciderfiénather locations than in the specific
locations for the last 5 years regardless of ttee.ye

Table 2.7 POA results by location factor charactestics

Year | Intersection | Near intersection| Tunnel | Bridge | Others

2000 19.6% 5.8% 0.1%| 0.5% 74.0%
2001 18.3% 6.5% 0.1%| 0.5% 74.5%
2002 21.1% 7.0% 0.1%| 0.8% 71.0%
2003 25.9% 12.3% 0.2%| 0.7% 60.9%
2004 25.9% 13.2% 0.2%| 0.6% 60.1%

As a result, the location factor characteristiosvgdd that traffic accidents were shaped
by the 3-D polynomial shift patterns despite thecident reductions. Thus, the
transportation policies including the improved sigsystems or redesigning intersection
programs were required for reducing the need teetrand improving the safety to travel
at the specific locations.

2.2.3 Accident analysis by road type factor charaetistics

Accident analysis was conducted for making a chierstic comparison between traffic
accidents occurred on the road of types for theSa®ars of 2000 to 2004. The number
of accidents occurred on the road of types hasugithddecreased since 2000. Also, the
number of accidents occurred on the national highwas shown to be more than those
occurred on the other roads (national expresswayravincial road) by shaping the 3-
dimensional polynomial shift curves, as shown ig. 2.15. Additionally, the number of
accidents occurred on the national highway werevshto be very high, but those
occurred on the national expressway or provincatirshown to be very low throughout
the last 5 years, as shown in Fig. 2.15.
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Fig. 2.15 Accident patterns by road type factor chiacteristics
On the one hand, compared with the number of astsdeccurred on the national
highway, national expressway and provincial roadtie last 5 years, the results showed
that there was a big difference (about 66,000aatsdgear) in the number of accidents
occurred between the national highway and natierptessway in 2000, but a little big
difference (about 39,000accidents/year) in the remolb accidents occurred between the
national highway and national expressway in 2004.
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Fig. 2.16 POA patterns by road type factor charactestics
Also, the results were shown to be a big differefadmut 48,000accidents/year) in the
number of accidents occurred between the natiaghitay and provincial road in 2000,
and a little big difference (about 31,000accidemsr) in the number of accidents
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occurred between the national highway and provi@ad in 2004. Particularly, the
number of accidents occurred on the national highal@owed the high value (about
73,000accidents/year in 2000 and about 44,000ausiyear in 2004), while the
number of accidents occurred on the provincial raad national expressway did the
low ones (about 25,500accidents/year for the p&in road and about
7,600accidents/year for the national expresswap00, and about 12,400accidents/year
for the provincial road and about 4,900accidents/yfer the national expressway in
2004), as shown in Fig. 2.15. That is, the roae tigztor characteristics were identified
by accident analysis which has shown the lowerdaeti occurrence patterns on the
national expressway and provincial road than om#t@nal highway for the last 5 years
regardless of the year.

On the other hand, compared with the percent aflant on the national highway and
national expressway, and provincial road for the&t & years, the results showed that
there was a big difference (about 62%) in the peroé accident between the national
highway and national expressway in 2000, and aldittle bigger difference (about
64%) in the percent of accident between the nattibiggaway and national expressway
in 2004. Particularly, the percent of accident lo@ hational expressway and provincial
road showed the low values (about 7% and about 42000, and about 8% and about
20% in 2004), while the percent of accident on mhéonal highway did the high one
(about 69% in 2000 and about 72% in 2004), as showig. 2.16 and Table 2.8. That
is, the road type factor characteristics was alsotified by the POA analysis which has
shown the higher percent of accident on the nattibighway than on the national
expressway and provincial road for the last 5 yeagardless of the year.

Table 2.8 POA results by road type factor charactastics

Year | National expressway National highway Provincial rod
2000 6.9% 69.1% 24.0%
2001 7.2% 68.6% 24.2%
2002 8.0% 66.2% 25.8%
2003 7.9% 71.9% 20.2%
2004 8.1% 71.6% 20.3%

As a result, the road type factor characteristisrged that traffic accidents were shaped
by the 3-D polynomial shift patterns despite thecident reductions. Thus, the
transportation policies including the improved sigsystems or ramp metering, freeway
programs were required for reducing the need teetrand improving the safety to travel
on the roads.
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2.2.4 Accident analysis by area type factor charaetistics

Accident analysis was conducted for making a chiarstic comparison between traffic
accidents occurred in the areas classified by gaea for the last 5 years of 2000 to
2004. The number of accidents in the urban areaghadually decreased up to 2002
since 2000 and increased thereafter. However, tingar of accidents in the suburban
area has gradually decreased since 2000, excepd@®; and the number of accidents in
the rural area has gradually decreased since 20@@k Also, the number of accidents
in the suburban area was shown to be more thae thake urban area or the rural area
for the last 5 years by shaping the 3-dimensionfyromial shift curves, as shown in
Fig. 2.17. Additionally, the number of accidentscwated in the suburban area were
shown to be very high, but those occurred in th@mrare or rural area shown to be low
throughout the last 5 years, as shown in Fig. 2.17.
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Fig. 2.17 Accident patterns by area type factor chracteristics

On the one hand, compared with the number of aotsdeccurred in the suburban area,
urban area, and rural area for the last 5 yeaesrdbults showed that there was a big
difference (about 28,000accidents/year) in the remolb accidents occurred between the
suburban and urban areas in 2000, but a little Migference (about

23,000accidents/year) in the number of accidentsiroed between the suburban and
urban areas in 2004. Also, there was a big difleegabout 19,000accidents/year) in the
number of accidents occurred between the subunbémual area in 2000, but a bigger
difference (about 54,000accidents/year) in the remolb accidents occurred between the
suburban and rural areas in 2004. Particularlynilmaber of accidents occurred in the
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suburban area showed the high values (about lil&:6@@nts/year in 2000 and about
99,000accidents/year in 2004), while the numbeacaidents occurred in the urban and
rural areas did the low ones (about 85,000accifigrds for the urban area and about
93,000accidents/year for the rural area in 2000speetively and about
76,000accidents/year for the urban area and alth00daccidents/year for the rural area
in 2004), as shown in Fig. 2.17. That is, the ang#e factor characteristics were
identified by accident analysis which has shownléimeer accident occurrence pattern in
the urban and rural areas than the suburban ar¢laeftast 5 years regardless of the year.
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Fig. 2.18 POA patterns by area type factor characteéstics

On the other hand, compared with the percent aflant in the suburban, urban, and
rural areas for the last 5 years, the results stidtvere was a big difference (about 10%)
in the percent of accident between the suburbarudvah areas in 2000, and also a big
difference (about 10%) in the percent of accidesttvieen the suburban and urban areas
in 2004. Particularly, the percent of accidenthe urban area showed the low value
(about 29% in 2000 and about 34% in 2004), while flercent of accident in the
suburban area did the high ones (about 39% in 20@0about 45% in 2004), as shown
in Fig. 2.18 and Table 2.9. Also, the percent aident in the suburban area was shown
to be much higher than that in the rural area (a@&uin 2000 and about 24% in 2004).
That is, the area type factor characteristics wase identified by the POA analysis
which has shown the high percent of accident insthieurban area and the low ones in
the urban and rural areas for the last 5 yeargdtgss of the year.
Table 2.9 POA results by area type factor charactéstics

Year Urban Suburban Rural
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2000 29.2% 38.7% 32.1%
2001 27.2% 41.9% 30.9%
2002 25.5% 44.1% 30.3%
2003 29.3% 50.9% 19.9%
2004 34.6% 44.8% 20.6%

As a result, the road type factor characteristisewed that traffic accidents were

occurred by the 3-D polynomial shift patterns desghe accident reductions. Thus, the
transportation policies including the zoning/largk wcontrol or reduced business travel
programs were required for reducing the need teetrand improving the safety to travel

for the areas, especially the suburban area.

2.2.5 Accident analysis by the vehicle type fact@haracteristics

Accident analysis was conducted for making a chiarstic comparison between traffic
accidents occurred with the vehicles classifiedvbkicle types for the last 5 years of
2000 to 2004.
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Fig. 2.19 Accident patterns by vehicle type factocharacteristics

The number of accidents by the vehicle types haduglly decreased since 2000, except
for 2003. However, the number of accidents by asdradually decreased since 2000,
but the number of accidents by the other vehicfeesyhas repeated the decrease and
increase of traffic accidents since 2000. Also, thenber of accidents occurred by
passenger car was shown to be much more than ttwosered by bus or truck for the
last 5 years by shaping the 3-dimensional polynbstidt curves, as shown in Fig. 2.19.
Additionally, the number of accidents occurred laggenger car were shown to be very
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high, but those occurred by special truck showbedow throughout the last 5 years, as
shown in Fig. 2.19.

On the one hand, compared with the number of astsdeccurred by passenger car, bus,
and truck for the last 5 years, the results shotheatl there was a very big difference
(about 118,000accidents/year) in the number of dects occurred between the
passenger car and truck in 2000, but a big diftegmbout 101,000accidents/year) in
the number of accidents occurred between the pgss@&ar and truck in 2004. Also,
there was a big difference (about 19,000accidesds)yin the number of accidents
occurred between the truck and bus in 2000, buittke Ibig difference (about
16,000accidents/year) in the number of accidentsiroed between the truck and bus in
2004.
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Fig. 2.20 POA patterns by vehicle type factor charmeristics

Particularly, the number of accidents occurred iy passenger car showed the high
values (about 173,000accidents/year in 2000 andtabtd,000accidents/year in 2004),
while the number of accidents occurred by truck &od did the low ones (about
50,000accidents/year for the truck and about 3@&6€i@ents/year for the bus in 2000,
respectively and about 39,000accidents/year for tmban area and about
23,000accidents/year for the rural area in 2004)skown in Fig. 2.19. That is, the
vehicle type factor characteristics were identifizdaccident analysis which has shown
the lower accident occurrence pattern by the tarak bus than the passenger car for the
last 5 years regardless of the year.

On the other hand, compared with the percent aflant occurred by the passenger car,
truck and bus for the last 5 years, the resultsvedothat there was a big difference
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(about 41%) in the percent of accident betweerptssenger car and truck in 2000, and
also a big difference (about 45%) in the percenaarfident between the passenger car
and truck in 2004. Also, the results showed thatdhwas a little big difference (about
6%) in the percent of accident between the trucét Baos in 2000, and also a big
difference (about 7%) in the percent of acciderttvben the truck and bus in 2004.
Particularly, the percent of accident occurred oy bus showed the low value (about
13% in 2000 and about 11% in 2004), while the p#rogaccident by the passenger car
did the high ones (about 60% in 2000 and about B32004), as shown in Fig. 2.20 and
Table 2.10. Also, the percent of accident by thespager car was shown to be much
higher than that by the bus (about 47% in 2000 amaut 52% in 2004). That is, the
vehicle type factor characteristics were also ifiedt by the POA analysis which has
shown the high percent of accident by the passerayeand the low ones by the truck
and bus for the last 5 years regardless of the year

Table 2.10 POA results by vehicle type factor chaceristics

Year | Passenger car Truck Bus Special Truck Motorcycle
2000 60% 19% 13% 1% 4%
2001 59% 19% 14% 1% 3%
2002 61% 19% 13% 1% 3%
2003 62% 18% 11% 1% 3%
2004 63% 18% 11% 1% 3%

As a result, the vehicle type factor characteisssbowed that traffic accidents were
occurred by the 3-D polynomial shift patterns desghe accident reductions. Thus, the
transportation policies including the limit houo®/ation of travel or reduced business
travel programs were required for reducing the rteechvel and improving the safety to
travel for the vehicle types, especially the pagserar or truck.
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2.3 Accident Analysis by the Cross Factor Charactéstics

2.3.1 Accident analysis by month and day-and-nigtfactor characteristics

Accident analysis was conducted for making a charstic comparison between the
monthly accidents occurred during the daytime agtttime periods for the last 5 years
of 2000 to 2004.
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Fig. 2.21 Accident patterns by month and daytime fetor characteristics
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Fig. 2.22 Accident patterns by month and nighttimdactor characteristics
The monthly accidents have gradually decreasea s20600. Additionally, the monthly
accidents were shown to gradually increase fronuakgntill June, and decrease from
July till December during the daytime periods asvah in Fig. 2.21. However, those
accidents were shown to gradually decrease fromadgrtill June, and increase from
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July till December during the nighttime periodssaswn in Fig. 2.22.
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Fig. 2.23 POA patterns by month and daytime factocharacteristics
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Fig. 2.24 POA patterns by month and nighttime factocharacteristics
On the one hand, compared with the monthly accedémttween the daytime and
nighttime periods for the last 5 years, the resstiswed that there was a big difference
(about 11,000accidents/month) in the monthly act&leluring June and July in 2000,
but also a little reduction of difference (abou@@Qaccidents/month) in 2004. Also, they
shaped the 3-dimensional polynomial shift curveshwa high explanatory power
(R°=0.9486 during the daytime period antR.7907 during the nighttime period). That
is, the monthly accident analysis has shown altiessimilar pattern characteristics for
the last 5 years regardless of the year, even ththeye was a considerable change in
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the monthly accidents. Also, the day-and-nightdacharacteristics were thought to be
an important factor for identifying the monthly &tent characteristics.

On the other hand, compared with the monthly peéroémaccident (POA) between the
daytime and nighttime periods for the last 5 yeths, results showed that there was a
considerable difference (about 3% to 4%) in the tmigrpercent of accident during June
and July in the monthly percent of accident as showFig. 2.23 and 2.24, and Table
2.11. That is, the POA analysis has shown almaststime percent of accident for the
last 5 years regardless of the year, even thougte thhas a considerable change in the
monthly accidents. Also, the day-and-night factearacteristics were thought to be an
important factor for identifying the monthly accidecharacteristics.

Table 2.11 POA results by month and day-and-nightdctor characteristics

Year 2000 2001 2003 2004
Month Day Night Day Night Day Night Day Night

Jan 5.8 10.8 5.9 10.8 6.2 10.4 6.7 11.4
Feb 6.5 7.4 6.8 7.9 5.6 7.2 7.0 8.7
Mar 7.5 9.1 7.8 9.3 7.4 8.8 7.3 8.6
Apr 9.3 8.1 9.2 5 9.5 8.4 9.0 7.3
May 10.1 8.1 9.9 7.8 10.2 8.0 9.9 7.6
Jun 10.2 6.0 10.2 6.3 10.2 6.2 10.1 6.1
Jul 10.3 6.0 10.2 6.2 9.9 7.0 10.3 6.5
Aug 9.9 6.4 9.9 6.5 10.1 6.5 9.8 6.4
Sep 8.8 7.3 9.7 7.3 8.9 7.1 9.1 7.7
Oct 8.3 9.2 8.0 9.4 9.1 9.4 8.3 8.8
Nov 6.9 10.3 6.8 10.4 7.2 11.0 6.7 10.4
Dec 6.2 11.3 5.7 10.6 5.9 9.9 5.8 10.6

As a result, the day-and-night factor charactesstbtecame an important factor for
identifying the monthly accident characteristicsls@ the accident related safety
programs including the police enforcement were irequfor reducing the monthly
accidents from April to September.

2.3.2 Accident analysis by season and day-and-nigfsictor characteristics

Accident analysis was conducted for making a charstic comparison between the
seasonal accidents occurred during daytime andtmghperiods for the last 5 years of
2000 to 2004.
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Fig. 2.25 Accident patterns by season and daytimadtor characteristics
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Fig. 2.26 Accident patterns by season and nighttimiactor characteristics
The seasonal accidents have gradually decreaseel 2000. Additionally, the seasonal
accidents were shown to gradually increase fromewitill summer, and decrease from
summer till autumn during the daytime periods aswshin Fig. 2.25. However, those
accidents were shown to gradually decrease frontewtill summer, and increase from
summer till autumn during the nighttime periodshswn in Fig. 2.26.
On the one hand, compared with the seasonal adsidmiween the daytime and
nighttime periods for the last 5 years, the resstiswed that there was a big difference
(about 33,000accidents/season) during the sumnasosein 2000, but also a little
reduction of difference (about 23,000accidentsts@gis 2004. Also, they shaped the 3-
dimensional polynomial shift curves with the highesplanatory power (R1.0 during
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the daytime period and?R1.0 during the nighttime period).
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Fig. 2.27 POA patterns by season and daytime factaharacteristics
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Fig. 2.28 POA patterns by season and nighttime famt characteristics

That is, the seasonal accident analysis has sholwosa the similar pattern
characteristics for the last 4 years regardlesshef year, even though there was a
considerable change in the seasonal accidents., Alse day-and-night factor
characteristics were thought to be an importantofaor identifying the seasonal
accident characteristics.

On the other hand, compared with the seasonal meofeaccident (POA) between the
daytime and nighttime periods for the last 5 yeths, results showed that there was a
considerable difference (about 11% to 12%) in thegnt of accident of summer season
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during the daytime period and (about 10% to 11%thepercent of accident of winter

season during nighttime period as shown in Figb 22d 2.26, and Table 2.12. That is,
the POA analysis has shown almost the same peofemtcident for the last 5 years

regardless of the year, even though there was sidemable change in the number of the
seasonal accidents. Also, the day-and-night fatharacteristics were thought to be an
important factor for identifying the seasonal aetidcharacteristics.

Table 2.12 POA results by season and day-and-nigfactor characteristics

Season Winter Spring Summer Autumn

Year Day Night Day Night Day Night Day Night
2000 18.6 29.5 27.0 25.3 30.5 18.4 24.0 268
2001 18.4 29.3 26.9 24.6 30.2 19.C 24.5 27)0
2003 17.7 27.5 27.0 25.2 30.2 19.8 25.1 275
2004 19.6 30.7 26.1 23.5 30.2 18.¢ 24.1 26)9

As a result, the day-and-night factor charactesstbecame an important factor for
identifying the seasonal accident characterist®lso, the accident related safety
programs including the police enforcement were iregufor reducing the seasonal
accidents.

2.3.3 Accident analysis by road type and day-and-gint factor characteristics
Accident analysis was conducted for making a charstic comparison between the
road type accidents occurred during the daytime ragtttime periods for the last 4
years of 2000 to 2004. The number of accidentsgnadually decreased since 2000.
Additionally, the road type accidents were shownb® much more on the national
highway than any other roads regardless of theidayand nighttime periods as shown
in Fig. 2.29 and 2.30.

On the one hand, compared with the road type actsdeetween the daytime and
nighttime periods for the last 4 years, the ressittswed that there was a considerable
difference (about 20,000accidents/year) on theonatihighway in 2000, but also a little
reduction of difference (about 10,000accidents)ygai2004. Also, they shaped the 3-
dimensional polynomial shift curves with the highesplanatory power 1.0 during
the daytime period and?R1.0 during the nighttime period). That is, the ddgpe
accident analysis has shown almost the similaepattharacteristics for the last 5 years
regardless of the year, even though there was sidemable change in the road type
accidents. Also, the day-and-night factor charésties were thought to be an important
factor for identifying the road type accident claaeaistics.
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Fig. 2.30 Accident patterns by road type and nightine factor characteristics
On the other hand, compared with the road typeemraf accident (POA) between the
daytime and nighttime periods for the last 4 yeths, results showed that there was a
little higher POA (about 1% to 4%) on the natioe&apressway and highway during the
nighttime period, and (about 3% to 4%) on the prowl roads during the daytime
period as shown in Fig. 2.31 and 2.32, and Talla.2.
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Fig. 2.32 POA patterns by road type and nighttimedctor characteristics
That is, the POA analysis has shown almost the g@reent of accident for the last 5
years regardless of the year, even though thereawamsiderable change in the road
type accidents. Also, the day-and-night factor abtaristics were thought to be an
important factor for identifying the road type atemt characteristics.
Table 2.13 POA results by road type and day-and-nig factor characteristics

Road type | National expressway National highway Provincial rod

Year Day Night Day Night Day Night
2000 6.4 7.8 68.4 70.4 25.2 21.8
2001 6.7 8.3 68.2 69.4 25.1 22.4
2003 7.9 8.0 70.4 74.5 21.8 17.6
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2004 8.0 8.3 70.3 73.5 21.6 18.0

As a result, the day-and-night factor charactesstiecame an important factor for
identifying the road type accident characteristiédso, the accident related safety
programs including the police enforcement were irequfor reducing the road type
accidents on the national highway during the dagpariod, and on the provincial roads
during the daytime period.

2.3.4 Accident analysis by area type and day-andgtt factor characteristics
Accident analysis was conducted for making a charstic comparison between the
area type accidents occurred during daytime anlttmge periods for the last 4 years of
2000 to 2004. The area type accidents were shove tmuch more on the suburban
area than any other areas regardless of the dagienighttime periods as shown in
Fig. 2.33 and 2.34.

On the one hand, compared with the area type ausideetween the daytime and
nighttime periods for the last 5 years, the ressittswed that there was a considerable
difference (about 10,000 to 16,000accidents/yearjhe urban area, (about 20,000 to
26,000accidents/year) on the suburban area andit(@@00 to 27,000accidents/year)
on the rural area. Also, they shaped the 3-dimeasipolynomial shift curves with the
highest explanatory power #RL.0 during the daytime period and=R.0 during the
nighttime period). That is, the area type accidardlysis has shown almost the similar
pattern characteristics for the last 5 years rdgasdof the year, even though there was a
considerable change in the area type accidentso, Allse day-and-night factor
characteristics were thought to be an importantofator identifying the area type
accident characteristics.

40



800
- _ 2
700 y = -112.59x : 500.24+ 115.65
bl A A - R =1
8 600 -
x
o 900 @ 2001
C pr—
3 400 |— @ 2001
g 02003
8 300 02004
o
S 200 | [ |
100 | [ |
0
Urban Suburban Rural
Land-use

Fig. 2.33 Accident pattern by area type and daytiméactor characteristics
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Fig. 2.34 Accident pattern by area type and nighttne factor characteristics

On the other hand, compared with the area typeepef accident (POA) between the
daytime and nighttime periods for the last 4 yeths, results showed that there was a
little higher POA (about 1% to 3%) in the urbanaadriring the nighttime period, and
(about 0% to 5%) in the rural area during the dagtperiod as shown in Fig. 2.35 and
2.36. That is, the POA analysis has shown almassimilar percent of accident for the
last 5 years regardless of the year, even thougite tivas a considerable change in the
area type accidents. Also, the day-and-night facharacteristics were thought to be an
important factor for identifying the area type ammt characteristics.
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Fig. 2.36 POA pattern by area type and nighttime fetor characteristics
Table 2.14 POA results by area type and day-and-nig factor characteristics

Area type Urban Suburban Rural

Year Day Night Day Night Day Night
2000 28.4 30.3 37.6 40.5 34.0 29.2
2001 26.6 28.0 40.6 44.2 32.8 27.8
2003 28.2 30.8 52.1 49.1 19.7 20.1
2004 33.2 36.5 45.6 43.7 21.2 19.8

As a result, the day-and-night factor charactesstitecame an important factor for
identifying the area type accident characteristiblso, the accident related safety
programs including the police enforcement were iregufor reducing the area type
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accidents in the urban area during the nighttimegeand those in the rural area during
the daytime period.

2.3.5 Accident analysis by vehicle type and day-anught factor characteristics
Accident analysis was conducted for making a charstic comparison between the
vehicle type accidents occurred during daytime rigtttime periods for the last 5 years
of 2000 to 2004. The vehicle type accidents werewshto be much more by the
passenger cars than any other types of vehiclediega of the daytime and nighttime
periods as shown in Fig. 2.37 and 2.38.

On the one hand, compared with the area type ausideetween the daytime and
nighttime periods for the last 5 years, the ressittswed that there was a considerable
difference (about 13,000 to 22,000accidents/yeathbe passenger car, (about 15,000 to
24,000accidents/year) by the truck, and (about®t0d5,000accidents/year) by the bus
during the daytime period. Also, they shaped thiin3ensional polynomial shift curves
with the highest explanatory power*@®.98 during the daytime period and=R.9685
during the nighttime period). That is, the vehitygpe accident analysis has shown
almost the similar pattern characteristics for st 4 years regardless of the year, even
though there was a considerable change in the lediyfge accidents.
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Fig. 2.37 Accident patterns by vehicle type and daiyne factor characteristics
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Also, the day-and-night factor characteristics wihiught to be an important factor for

identifying the vehicle type accident charactecssti

On the other hand, compared with the area typeepexf accident (POA) between the
daytime and nighttime periods for the last 4 yeths, results showed that there was a
little higher POA (about 12% to 13%) by the passergar during the nighttime period,
and (about 7% to 8%) by the truck and (about 4%%4%) by the bus during the daytime

period as shown in Fig. 2.39 and 2.40, and Tallg.2.
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Fig. 2.40 POA patterns by vehicle type and nighttira factor characteristics
That is, the POA analysis has shown almost the g@reent of accident for the last 4
years regardless of the year, even though thereaw@msiderable change in the area
type accidents. Also, the day-and-night factor abtaristics were thought to be an
important factor for identifying the vehicle typecadent characteristics.
Table 2.15 POA results by vehicle type and day-andight factor characteristics

Veh. Car Truck Bus Special truck | Motor cycle Others
Year | Day | Night | Day | Night | Day | Night | Day | Night | Day | Night | Day | Night

2000| 55.0| 66.8 | 22.4| 142|146/ 100 06| 04 | 3.6/ 3.5 | 3.8| 5.1

2001| 54.6| 66.6 | 22.1| 14.1 | 155| 10.7| 0.7 | 0.3 | 3.3| 3.1 | 3.8| 5.2

2003| 57.0| 69.7|21.7| 13.7(13.2| 9.0 | 1.0| 04 | 3.1| 2.7 | 40| 45

2004| 58.4| 70.6| 20.6| 13.2(12.2| 80 | 09| 04 | 3.2| 2.7 | 47| 5.1

As a result, the day-and-night factor charactesstitecame an important factor for
identifying the vehicle type accident charactetistiAlso, the accident related safety

45



programs including the police enforcement were iregufor reducing traffic accidents
by the passenger cars during the nighttime pednd,those by the truck and bus during
the daytime period.

46



Chapter 3  Model Development and Validation

In order to evaluate whether the accident occuergmatterns in the future could be
continuously maintained or not, the accident catreh models were constructed with
accident data occurred for the last 5 years (2@Rin Korea by using the linear

regression analysis, and also validated with actidata by using the t-test analysis and
correlation analysis as well.

3.1 Model Development

In the accident correlation model, accident datauoed for 2 years before, on the basis
of 2002, were used as the independent variablethéoaccident factor characteristics,
and those occurred for 2 years after on the bds20@? used as the dependent ones for
each accident factor characteristics as follows;

Dependent variables Houaft, Dayaft, Weeaft, Monaft, Seaaft, Regaft, afbcHigatft,

Areaft, Vehaft, Mdyaft, Mntaft, Sdyaft, Sntaft, Haly, Hntaft, Adyaft, Antaft, Vdyaft,
Vntaft.

Independent variables Houbef, Daybef, Weebef, Monbef, Seabef, Regbef,bkfc
Arebef, Vehbef, Higbef, Mdybef, Mntbef, Sdybef, Bet, Hdybef, Hntbef, Adybef,
Antbef, Vdybef, Vntbef.

Under the assumption that the accident patterthi®2 years before would be followed
by the accident pattern for the 2 years after fmrheaccident factor characteristics, the
accident correlation modelf ( Xbef)) was suggested as follows;

Xaft = G, + B, x Xbef (@D
Where
By, B, . Regression coefficients
Xaft  : The no. of accidents occurred for the last 2 yaftes
Xbef  :  The no. of accidents occurred for the last 2 ybafere, and
X : Representation of the accident factors (Hou=hdey=day-and-night,

Wee=weekday, Mon=month, Sea=season, Loc=locationg=iRgion, Are=area,
Hig=road, Veh=vehicle, Mdy=month and daytime, Mnt=monand nighttime,
Sdy=season and daytime, Snt=season and nighttimgsrefal type and daytime,
Hnt=road type and nighttime, Ady=area type and dagitiknt=area type and nighttime,
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Vdy=vehicle type and daytime, and Vnt=vehicle typd amghttime)

The regression analysis was used to build the agcw@relation models, which were
developed by all-possible-regression selectiongutaces for the purpose of identifying
the relationship between the dependent and indepemdgables with the criteria of'R
Table 3.1 Linear correlation models for accident fator characteristics

Accident factors Linear correlation model R | Prob.>FY
Hour Houaft=1577.04+0.769&oubef | 0.977| 0.000
Day-and-night Dayaft=20182.5+0.6911*Daybef 1.000 0.000
Weekday Weeaft=5358.94+0.7015*Weebef0.812| 0.000
Month Monaft=1812.69+0.7587*Monbef0.775| 0.000
Season Seaaft=8880.72+0.7087*Seabef  0.8000.003
Region Regaft=-54.695+0.8427*Regbef 0.981 0.000
Location Locaft=9986.72+0.6564*Locbef 0.962 0.000
Road type Higaft=-1342.8+0.7190*Higbef| 0.991 0.000
Area type Areaft=-38426+1.2560*Arebef | 0.480 0.127
Vehicle type Vehaft=-2171.6+0.8855*Vehbeff 0.996 0.000

Month and Daytime Mdyaft=478.802+0.7766VIdybef | 0.947| 0.000
Month and Nighttime Mntaft=979.730+0.7701*Mntbef 0.909| 0.000
Season and Daytime Sdyaft=1456.50+0.7762*Sdybef 0.9¥Y3 0.000
Season and Nighttime Sntaft=3006.07+0.7676*Sntbef  0.919 0.000
Road type and Daytime | Hdyaft=-494.13+0.6832*Hdybef 0.991 0.000
Road type and Nighttime | Hntaft=-829.54+0.7821*Hntbef| 0.993 0.000
Area type and Daytime Ldyaft=-16569+1.1043*Ldybef| 0.310 0.000
Area type and Nighttime Lntaft=-11402+1.2024*Lntbef | 0.663 0.000
4
8

Vehicle type and Daytime | Vdyaft=-1021.7+0.8468*Vdybef, 0.994 0.000
Vehicle type and Nighttime| Vntaft=-933.75+0.9334*Vntbef| 0.998 0.000
Annotation 1)(P>| t | )=(p-value)

As a result of model development, the accident taio;m@ models showed that the
accident pattern for the 2 years after was lineeolyelated with the accident pattern for
the 2 years before as shown in Fig.-3314. Also, the figures illustrated in the below
were only one or two figures for each category. Tést of the figures developed were
given in the Appendix A.
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Fig. 3.1 Accident correlation model by hourly facto characteristics

First of all, the accident correlation model by timurly factor characteristics showed a
very high explanatory power between accident datarbgHoubef) and after (Houaft)

by showing its high coefficient of determination®dR.977), as shown in Table 3.1.
What was more, the accident correlation model prdodak linearly correlated between
the accidents of the 2 years before and after aarsin Fig. 3.1, and very valid in the

prediction of the accident pattern expected by hbarly factor characteristics in the

future.
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Fig. 3.2 Accident correlation model by regional faior characteristics

In addition, the accident correlation model by tagional factor characteristics showed
a very high explanatory power between accident defiaré (Regbef) and after (Regaft)
by showing its high coefficient of determinatior’tR.981), as shown in Table 3.1. Also,
the accident correlation model proved to be higtedrly correlated between the
accidents of the 2 years before and after as shawkig. 3.2, and very valid in the

prediction of the accident pattern expected byrdgonal factor characteristics in the
future.
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Fig. 3.3 Accident correlation model by month and dgtime factor characteristics

Particularly, the accident correlation model by theonth and daytime factor
characteristics showed a very high explanatory pdvedween accident data before
(Mdybef) and after (Mdyaft) by showing its high cfiekent of determination
(R°=0.947), as shown in Table 3.1. In addition, thedmtt correlation model proved to
be high linearly correlated between the accidentshef2 years before and after as
shown in Fig. 3.3, and very valid in the predictiminthe accident pattern expected by

month-by-daytime factor characteristics in the fatu
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Fig. 3.4 Accident correlation model by road type ad nighttime factor
characteristics

Particularly, the accident correlation model by tlead type and nighttime factor
characteristics showed a very high explanatory pdvedween accident data before
(Hntbef) and after (Hntaft) by showing its high coeifnt of determination (0.993),
as shown in Table 3.1. In addition, the accidentetation model proved to be high
linearly correlated between the accidents of tlyed@s before and after as shown in Fig.
3.4, and very valid in the prediction of the acaideattern expected by the road type-by-
nighttime factor characteristics in the future.
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3.2 Model Validation

There were two approaches applied to ensure theityabfl the accident correlation
models developed in this study.

One approach was to conduct t-test between the olosene expected accidents,
whether the two-sided p-values were greater thanigingisance level ¢ /2 =0.025) at
the 95% confidence level or not, as shown in T8k Another approach was to test the
utility of the regression models with the corredatianalysis between the expected and
observed accidents, as shown in Table 3.3.

As a result, the accident correlation models wé@vs to be valid in the prediction of
the future accident pattern depending on the anti@etor characteristics as follows;
Table 3.2 Results of t-test between the observeddiexpected accident data

Pair of factor t-value p-value Result
Houexp : Houaft 0.109 0.914 T
Dayexp : Dayaft -0.037 0.973 T
Weeexp : Weealft 0.002 0.999 T
Monexp : Monatft 0.002 0.999 T

Seaexp : Seaaft -0.001 0.999 T
Regexp : Regaft 0.001 0.999 T
Locexp : Locaft 0.000 1.000 T
Higexp : Higaft -0.001 0.998 T
Areexp : Areaft 0.000 1.000 T
Vehexp : Vehaft -0.001 0.999 T
Mdyexp : Mdyaft 0.000 1.000 T
Mntexp : Mntaft 0.001 0.999 T
Sdyexp : Sdyaft 0.000 1.000 T
Sntexp : Sntaft 0.002 0.998 T
Hdyexp : Hdyaft -0.001 0.999 T
Hntexp : Hntaft -0.002 0.999 T
Adyexp : Ldyaft 0.000 1.000 T
Antexp : Lntaft 0.000 1.000 T
Vdyexp : Vdyatft -0.001 0.999 T
Vntexp : Vntaft 0.002 0.999 T

The t-test results proved to be true in all of ¢thees. Particularly, the probabilities were
shown to be higher than 0.9 as shown in Table 3.2.
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Table 3.3 Correlation analysis between the observeahd expected accidents

Pair of factor Correlation coefficient (r) p-value
Houexp : Houaft 0.988 0.000
Dayexp : Dayaft 1.000 0.000
Weeexp : Weealft 0.901 0.000
Monexp : Monaft 0.880 0.000

Seaexp : Seaaft 0.894 0.003
Regexp : Regaft 0.990 0.000
Locexp : Locaft 0.981 0.000
Higexp : Higaft 0.995 0.000
Areexp : Areaft 0.693 0.127
Vehexp : Vehaft 0.998 0.000
Mdyexp : Mdyaft 0.973 0.000
Mntexp : Mntaft 0.953 0.000
Sdyexp : Sdyaft 0.986 0.000

Sntexp : Sntaft 0.959 0.000
Hdyexp : Hdyaft 0.995 0.000
Hntexp : Hntaft 0.996 0.000
Adyexp : Adyaft 0.557 0.251
Antexp : Antaft 0.814 0.049
Vdyexp : Vdyaft 0.997 0.000
Vntexp : Vntaft 0.999 0.000

Based on the above results of model validationi-tlest results showed that the p-value
was almost greater than 0.9 between accident daacted and observed at the 95%
confidence level, except for the monthly factoe #easonal factor, the area type factor,
area type and daytime factor, and area type aratmge factor as shown in Table 3.2.
Particularly, correlation analysis proved to beywealid between accident data expected
and observed by showing a very high correlatiorffaent (r) greater than 0.9, except
for area type factor, area type and daytime, aypa &nd nighttime cases as shown in
Table 3.3. Additionally, the accident correlatioadels proved to be very valid in most
of the accident factor characteristics, exceptafea type factor characteristics, as shown
in Fig. 3.5 ~ 3.8. Also, the figures illustratedtive below were only one or two figures
for each category. The rest of the figures validatere given in the Appendix B.
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Fig. 3.5 Correlation between the observed and exped accidents by hourly factor
characteristics
As a result of model validation in the accidentretation model developed by the
hourly factor characteristics, the t-test resuttveéd that the p-value was almost 1.000
between accident data expected (Houexp) and olus@Heuaft) at the 95% confidence
level as shown in Table 3.2. Also, correlation gsigl proved to be very valid between
accident data expected (Houexp) and observed (Hobgf showing a very high
correlation coefficient (r) of 0.988, as shown ig.R3.5 and Table 3.3.
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Fig. 3.6 Correlation between the observed and exped accidents by regional factor
characteristics
As a result of model validation in the accidentretation model developed by the
regional factor characteristics, the t-test reshtiwed that the p-value was almost 0.000
between accident data expected (Regexp) and oloséRegaft) at the 95% confidence
level as shown in Table 3.2. Also, correlation gsial proved to be very valid between
accident data expected (Regexp) and observed (RRelgafshowing a very high
correlation coefficient (r) of 0.990, as shown ig.R3.6 and Table 3.3.
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Fig. 3.7 Correlation between the observed and exped accidents by month and
daytime factor characteristics

As a result of model validation in the accidentretation model developed by the month
and daytime factor characteristics, the t-testlteshowed that the p-value was almost
0.000 between accident data expected (Mdyexp) d&sereed (Mdyaft) at the 95%
confidence level as shown in Table 3.2. Also, datien analysis proved to be very
valid between accident data expected (Mdyexp) dmkiwed (Mdyaft) by showing a
very high correlation coefficient (r) of 0.973, stsown in Fig. 3.7 and Table 3.3.
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Fig. 3.8 Correlation between the observed and exped accidents by road type and
nighttime factor characteristics

As a result of model validation in the accidentretation model developed by the road

type and nighttime factor characteristics, thest-tesult showed that the p-value was

almost 0.000 between accident data expected (Hnhtgobserved (Hntaft) at the 95%

confidence level as shown in Table 3.2. Also, datien analysis proved to be very

valid between accident data expected (Hntexp) &sémwed (Hntaft) by showing a very

high correlation coefficient (r) of 0.996, as showrfig. 3.8 and Table 3.3.

From the above results, model development showeat the accident factor
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characteristics had a high correlation with theideat pattern except for weekday,
month, season and area type factors. However, \abeident data were classified into
the daytime and nighttime periods, accident coti@amodels showed that the accident
factor characteristics had a higher correlatiorhwitte accident pattern except for area
type factor. Additionally, model validation show#that the expected and observed data
were almost same by the t-test results at the 96ftidence level, and also linearly
correlated with each other, except for the area fgator with a higher validity. Thus,
the accident factor characteristics proved to bey umportant for identifying the
accident pattern, and also the 3-dimensional patyabshift curves to be very valid in
the accident characteristic analyses.
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Chapter4  Conclusions and Suggestions

4.1 Conclusions

Motor vehicles in Korea have constantly increasétt @ rapid growth of economy and
industry since 1980’s, especially 1988 Seoul Olyrpame. Also, the number of traffic
accidents has continuously increased with the asmeof motor vehicles by 2000, and
gradually decreased by 2004 since then. Thus, ¢b&lent correlation analyses were
conducted based on a master dataset of 2000 to, 200drder to investigate the
characteristics of traffic accidents which haverdased since 2000 and predict the
accident occurrence patterns whether the accidestacteristics would be continued
after 2004 or not. From the accident analysis, tweddevelopment and verification of
accident correlation models, the following conatuns were drawn:

i) Traffic accident patterns showed a uniform pattevith the 3-dimensional
polynomial shift curve and a high determinationftioient (R?) for each accident factor
characteristics. However, the percent of trafficiaents showed almost an equal percent
for each year, even if traffic accidents have cardusly reduced since 2000.
i1) More traffic accidents occurred during the 2-hpariod right after the rush hour in
the afternoon than any other time periods, theiaeyperiod than the nighttime period,
the day before weekend than any other weekdaysframdMarch to October than any
months, according to the periodic factor charasties.

iii’) More traffic accidents occurred in the Capitagl®a than any other regions, in the
intersection than any other locations, on the matillighway than any other road types,
in the suburban area than any other area typespwmahssenger cars than any other
vehicle types, according to the non-periodic factwaracteristics.

iv) Accident correlation models showed a very higplaxatory power between the last
2 years before and after, and also a very highetadron between the expected and
observed data, except for weekday, monthly, sedsarea type factor characteristics
based on the development and verification of tleedaat correlation models.

v) Traffic accident patterns showed a very high eatron with the 3-dimensional
polynomial shift curves except for the monthly factRP=0.5231) in the periodic factor
characteristics and the regional factor?{®8542) in the non-periodic factor
characteristics.

vi) Traffic accident patterns particularly showed aci higher correlation with the 3-
dimensional polynomial shift curves, when companetth the traffic accident patterns
of the accident factor characteristics classifietb ithe daytime and nighttime periods
than those characteristics not classified intoddagime and nighttime periods.
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4.2 Suggestions

Traffic accidents have gradually decreased by 20¥gpite the continuous increase of
motor vehicles registered since 2000. Thus, basedhe accident analysis, and the
development and verification of accident correlatinodels, the following suggestions
were drawn:

i ) The transportation policies such as the staggee® hour, reversible lane, reduced
business travel, the five day work week or commationn substitutes programs were
suggested for the reduction of the need to tramdl the improvement of the safety to
travel by the periodic factor characteristics.
i1) The transportation policies such as the zonieg/aype control, the communication
substitute, the improved signal systems, redesigmtersection, the ramp metering of
freeway, the land use control, the limit hours dochtion of travel, or the reduced
business travel programs were also suggested darettuction of the need to travel and
the improvement of the safety to travel by the penodic factor characteristics.

iii) The transportation measures should be establi$hedhe reduction of traffic
accidents during 2-hour right after the afternooshrhour, the daytime period, the day
before weekend, the months from March to Octobed, the seasons from spring to
autumn by the periodic factor characteristics.

iv) The transportation measures should be partiguistablished for the reduction of
traffic accidents in the Capital Region, at thesigéction and other locations, on the
national highway, in the suburban areas, or byphssenger cars by the non-periodic
factor characteristics.

Therefore, since the accident occurrence pattarnisorea were thought to show the
equal patterns after 2004, especially except ferdtea type factor characteristics, the
appropriate counter-measures to be establishedhéomreduction of traffic accidents.
Also, more accident occurrence patterns in theréutvere needed to be studied for the
accident factor characteristics such as age, sekjrking of driver, if possible.
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Appendices

The rest of the figures developed by the accidenttation models in Chapter 3 are in
Appendix A, and the rest of the figures validatgdtlbe t-test and correlation analysis
are in Appendix B:

- Appendix A: Accident correlation models.
- Appendix B: T-test and correlation analysis.
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Appendix A
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Fig. A.1 Accident correlation model by day-and-niglfactor characteristics
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Fig. A.2 Accident correlation model by weekday faar characteristics
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Fig. A.3 Accident correlation model by monthly facor characteristics
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Fig. A.4 Accident correlation model by seasonal faor characteristics
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Fig. A.5 Accident correlation model by location fator characteristics
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Fig. A.6 Accident correlation model by road type fator characteristics
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Fig. A.7 Accident correlation model by area type fator characteristics
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Fig. A.8 Accident correlation model by vehicle typdactor characteristics
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Fig. A.9 Accident correlation model by month and nghttime factor characteristics
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Fig. A.10Accident correlation model by season andaytime factor characteristics
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Fig. A.11Accident correlation model by season andighttime factor characteristics
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Fig. A.12 Accident correlation model by road type ad daytime factor
characteristics
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Fig. A.13 Accident correlation model by area type rad daytime factor

characteristics
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Fig. A.14 Accident correlation model by area type rad nighttime factor
characteristics
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Fig. A.15 Accident correlation model by vehicle typ and daytime factor

characteristics
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Fig. A.16 Accident correlation model by vehicle typ and nighttime factor
characteristics
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Fig. B.1 Correlation between the observed and exped accidents by day-and-
night factor characteristics
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Fig. B.2 Correlation between the observed and exped accidents by weekday
factor characteristics
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Fig. B.3 Correlation between the observed and expid accidents by monthly
factor characteristics
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Fig. B.4 Correlation between the observed and expd accidents by seasonal
factor characteristics
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Fig. B.5 Correlation between the observed and expec accidents by location
factor characteristics
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Fig. B.6 Correlation between the observed and exped accidents by road type
factor characteristics
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Fig. B.7 Correlation between the observed and expid accidents by area type
factor characteristics
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Fig. B.8 Correlation between the observed and exped accidents by vehicle type
factor characteristics
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Fig. B.9 Correlation between the observed and expec accidents by month and
nighttime factor characteristics
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Fig. B.10 Correlation between the observed and expid accidents by season ang
daytime factor characteristics
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Fig. B.11 Correlation between the observed and expied accidents by season and
nighttime factor characteristics

Hdyaft
o
30000—
20000—
r=0. 5
10000— (=)
o
[/
O_
I I I I
o 10000 20000 30000
Hdyexp

Fig. B.12 Correlation between the observed and expied accidents by road type
and daytime factor characteristics
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Fig. B.13 Correlation between the observed and expied accidents by area type
and daytime factor characteristics
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Fig. B.14 Correlation between the observed and expied accidents by area type
and nighttime factor characteristics
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Fig. B.15 Correlation between the observed and expied accidents by vehicle type
and daytime factor characteristics
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Fig. B.16 Correlation between the observed and expied accidents by vehicle type
and nighttime factor characteristics
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