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Appendix A — Sample of Road Accident Report Sheet
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Appendix B — Estimation of Vehicle Kilometers Travelled in Sri Lanka

VKT Calculation for Petrol Vehicles - Island Wide 2012

Vehicle Type

Vehicle Kilometers Travelled (VKT)

Motorcycles

15,410,788,711.18

Three Wheelers

8,103,267,002.94

Cars & S/Wagons 3,911,332,175.42
Jeep & Pajeros 481,026,800.44
Passenger Vans 706,940,547.67

VKT Calculation for Diesel Vehicles - Island Wide 2012

Large Trucks

1,117,990,771.08

3 Axle Rigid Trucks

60,176,013.27

4 Axle Rigid Trucks 208,010,853.00
Tractors 125,666,475.00
Three Wheelers 1,664,253,619.54

Cars & S/Wagons 505,192,062.38
Pick Ups 515,785,961.44
SUV 466,700,992.30
Passenger Vans 1,546,734,865.44

Source: Estimation of Vehicle Kilometers Travelled in Sri Lanka (2014), University

of Moratuwa.
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Appendix C - Crash Pattern Diagram
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Appendix D - SPSS Analyzing Procedure

After finalizing the accident data base for each type of accident based on the

requirement, data base were directly imported to the SPPSS software

File

Edit

View Data Transform Analyze DirectMarketing  Graphs  Utilities

Add-ons

Window  Help

SHE M e~ BLERE R EBE 205 49

Name Type Width | Decimals Label Values Missing | Columns Align Measure Role
1 HighestSeverity Numeric 1 0 Highest Severity None None 1 Right &5 Nominal M Input
2 ElementType Numeric 2 0 Element Type ~ MNone None 2 = Right &b Nominal N Input
3 OTHERElementType  Numeric 2 0 OTHER Eleme... None None 2 &5 Mominal N Input
4 AGEOFVEHICLENEW Numeric 12 1 AGE OF VEHI... MNone None 12 &5 Mominal N Input
5 RIDERGender Numeric 1 0 RIDER Gender ~ Mone None 1 &5 Mominal N Input
6 RIDERAgeNEW Numeric 12 1 RIDER Age NEW Mone None 12 &5 Mominal N Input
7 ValidityofLicence Numeric 1 0 Validity of Lice... None None 1 &5 Mominal N Input
8 NumberofYearsSincel... Numeric 12 1 Mumber of Year... None None 12 &5 Mominal N Input
9 HumanPreCrashFact... Numeric 2 0 Human Pre Cra... None None 2 &5 Mominal N Input
10 RoadPreCrashFactor ~ Numeric 1 0 Road Pre Cras... None None 1 &> Naminal  Input
11 VehiclePreCrashFactor Numeric 1 0 Vehicle PreCra... None None 1 &5 Mominal N Input
12 CrashFactorforSeverity Numeric 1 0 Crash Factor fo... None None 1 &5 Mominal N Input
13 OtherCrashFactor Numeric 1 0 Other Crash Fa... None None 1 &5 Mominal N Input
14 AlcoholTest Numeric 1 0 Alcohol Test MNone None 1 &5 Mominal N Input
Eile  Edit View Data Transform Analyze DirectMarketing Graphs  Utilities  Add-ons  Window  Help
S M e BLAMW B HE B .9

4:OTH_CRA_FAC 9

w| o= m| el r) =

I

AGE VEH | RID_GEN |RID_AGE NEW| VAL LIC | NUM

[SCRI TS S0 SR S S U U (U O O U SO O SRR O O S SO S |
RS PO RS PR Ol RO U Ul U U O PO O R U (O NS SO S S Y

WR e R ® R W e R o R R e B R R

[N N N ) ) I R N P N - S e A S |

|_YE_LIC_IS3|HU_PRE_FAC|RD_PRE_FAC| VE_PRE_FAC| CRA FAC SEV | OTH_CRA FAC | AL TEST

R R R ISR AR R U RS TR PR |

19

O W W W W W DWW WD WD W W W W W W W W W W

D WO W O W WD WD WD WD WD W WO W WD W W WD WD W@ W@

9

DWW WD W W DWW WD WD W W WD WD W W e W

3

PR TR R R R VS IS IR B RN ORI R IR SR IR IR Y

Name, Type, Decimals and Label in the variable interface were edited. When label

given to name, it should be easily identifiable and meaningful for the easy

interpretation of SPSS outputs.
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After completing the above task, some variables were recorded to get meaningful
results in the analysis. Fatal accidents in database, denoted by “1” and grievous and
non-grievous accidents denoted by “2” and “3” respectively. Both were recoded to
“0”. It’s also possible to convert fatal and grievous accident to “1”” means crucial and
Non-grievous accident to “0”. But, when model is developed for that category, it was

found that model fit was poor.
Fatal Accidents — “Fatal” —“1”
Grievous and Non-Grievous Accidents — “Non-Fatal” —“0”

Here, accident severity is the dependent variable. It has two categories “1” and “0”.

Therefore, Binary Logistic regression method was used for the analysis.

Likewise, some other independent variables also recorded to get meaning full results
in the analysis. Because, the output of the logistic regression analysis compare the
odds ratio of each category with respect to the numerically first category of the

variable.

For example, the bellow table explains the Road Surface Condition at the time of MC-
MYV accident. Here, more accidents occurred in “Dry” road surface condition and it is

already numerically first category (1). Therefore, recoding of variable is not necessary

here.
ID | Road surface condition Frequency Percentage
1 |Dry 16831 95.00
2 | Wet 719 4.00
3 | Flooded with water 85 0.48
4 | Slippery Surface 35 0.20
Total 17670 100.00

But, if riders’ pre-crash factors contributed to accident is concerned “other/Not
Known” category contributed to 55% of accidents. Making this category as first
category will not give meaningful results. Therefore, the category with the next
highest frequency was considered. It was “Aggressive/negligent driving” which
contributed to 35% of accidents. But, it is numerically second category. Therefore,

numerically first category “Speeding” was recoded into “10”. Now, Aggressive Or
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negligent driving becomes the first category and odd ratio is calculated with respect

to the first numerical category of the variable. Likewise, Recoding of variables was

carried out.
ID | Human Pre crash factor -01 Frequency | Percentage Re-Code
1 | Speeding 1146 6.00 10
2 | Aggressive/negligent driving 6130 35.00 2
3 | Error of Judgment 183 1.00 3
4 | Influenced by alcohol 409 2.00 4
5 | Fatigue / Fall asleep 16 0.09 5
6 | Distracted/In attentiveness 20 0.11 6
7 | Poor eye sight 1 0.01 7
8 | Sudden illness 1 0.01 8
9 | Blinded by another vehicle 9 0.05 9
19 | Other/Not known 9755 55.00 19
Total 17,670 100.00

The bellow figure shows the recoding of variable in SPSS. It is always advisable to

use “Recode into Different Variable” option in SPSS rather than “Recode into same

Variable” option. Because, “Recode into Different Variable” option keep the parent

data and create the duplicate with another name.
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2 Recode into Different Variables “

Mumeric Variable -= Qutput Variable:
&) Highest Severity [... [ TIME_RAM —= 7
&5 DS_DIV
&5 URV_RUR
&5 DAY_WEEK Label:

&5 COLL_TY |Tme Range Recoded| |
&b Second Collision...

&5 Road Surface [R... Change
&5 Weather [WEAT]
&5 Light Condition L.
&5 Location Type [L...
&5 TRA_CON

&5 SPEED_LT

Puolice Division R...
&) = (optional case selection condition)

A Time Ranne Rar
(o) e () (o) ()

Qutput Variable

Name:
ITIME_RAN_NEW |

[Q]d and Mew Values... ]

ta Recode into Different Variables: Old and New Values ﬂ
Old Value New Value
® Value: ® value: | |
| | © System-missing
© System-missing © Copy old value(s)
© System- or user-missing
© Range: Old —> New.
125
2-=2
3-=3
4-»4
© Range, LOWEST through value: 5-=1

© Range, value through HIGHEST:
[] Output variables are strings

© All gthervalues &

(ontinue | [ cancel || Help |

After the recoding of variables, frequencies test was done to make sure whether any
missing value or wrong entry in the data. Then, multi-co-linearity of independent
variables were checked before incorporating them directly into the model. This was
confirmed by doing a chi-square test among independent variables. Because, multi-
co-linearity between independent variables can produce errors in the model. After

doing all these checks, binary logistics regression was performed.
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a2 Logistic Regression X
= Dependent Categorical...
& DS_DIV 2 [ &, Highest Severity [HI_SEV] | r—
&b TIME_RAN Block 1 of 1
s S
e..
&> COLL_TY - Covariates: -
&> Second Collision ... WEAT —
&> Road Surface [R... LIGH_COND r
&> Weather [WEAT] <+
: ” LOC_TY
&> Light ponc.tnon .. DS_DIV_NEW
&> Location Type [LO... TIME_RAN_NEW =
&> TRA_CON
& SPEED_LT Method: |Forward: LR ~ ]
&> Police Division R... ‘
&> Time Range Rec... Selection Variable:
&5 Urvan Rural Reco... =) [ ]

£, Davof Week Rec =

[ OK ][ Paste ][ Reset ] [Cancel] h Help ;l

Here, the dependent variable is “Highest Severity” of accident and Covariates are
other independent variables. Here, “Forward: LR” method was selected which means
Forward Likelihood Ratio method. It is a stepwise selection method. In this method,
variables that can make the biggest positive change in log-likelihood ratio with
statistically significant are keep adding to the model until the biggest change, but not
statistically significance occur. It is done in several iterations and stopped when

significance of change in model log likelihood greater than 0.05.

After that, all the covariates were moved to the Categorical Covariates box and the
contrast was changed to “Indicator First”. It means SPSS compare the other categories
of a certain independent variable with respect to the first category. For example, in
variable “weather”, “Clear” weather is the first category. In this method, accident
severity in “Wet” weather is compared with respect to the accident severity in “Clear”

weather which is the first category in variable “weather”.
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ta Logistic Regression: Define Categorical Variables

Covariates: Categorical Covariates:

SEC_COL(Indicatar(first))
RD_SUR(Indicator(first))
WEAT(Indicatorifirst))
LIGH_COND{Indicator(first))
LOC_TY(Indicatorifirst))
Ds_DINV_MEW(Indicator{first))
TIME_RAM_MEW(Indicator(first))

r Change Contrast

Reference Category: ) Last

Contrast: |Jndjcator ~ | |ich

@ First

| Continue | Cancel Help

ta Logistic Regression: Options

r Statistics and Plots

[ Classification plots [] Correlations of estimates

¥ iHosmer-Lemeshow goodness—of-fif [ lteration history

[7] Casewise listing of residuals [C] CI for exp(BY):

S

@ Outliers outside |2
@ All cases

- Display

@ At each step At last step

r Probability for Stepwise

[T Conserve memaory for complex analyses or large datasets

[& Include constant in model

E_}mﬁnue” Cancel ” Help ]

= Removal Classification cutoff:

Maximum Rerations:

After defining categorical variables, in “Option’ select “Hosmer-Lemeshow
goodness-of-fit and click continue. The SPSS will give results in another interface.
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