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Abstract— Indian cities have been facing traffic related issues
including traffic congestions and accidents for years. The
situation has worsened with time due to the increasing
population. This research investigates the causes behind the
accidents and provides recommendations and measures that
would bring forth an improvement in the traffic conditions.
Present study based on forecasting and regression models,
this research provides several recommendations and
managerial insights, which are believed to alleviate the traffic
problems in any city. Using regression models, the
relationship between the number of accidents, deaths, and
injured were obtained. The solution approaches from this
research could be used for addressing similar traffic situations
in other cities of India, which could result in saving several
lives.
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. INTRODUCTION

Traffic management measures are aimed at improving the
safety and flow of traffic, reducing traffic emissions and
utilizing traffic artery capacity more effectively. Traffic
management is used to curb demand for transport and affect
the selection of the mode of transport, route, or the time of
travel or transport.

Road traffic management is a field of logistics that
concerns the planning and control of traffic from one location
to another. One of the main challenges of road traffic
management is accommodating traffic in a safe and efficient
way to reduce or eliminate accidents.

Jhansi city has been facing traffic related issues for
many years. The situation has worsened with time due to
increasing populations and number of vehicles. Accidents,
tragically, are not often due to ignorance, but are due to
carelessness, thoughtlessness and over confidence.

Proper traffic management can ensure that:

(1) Traffic flows smoothly and efficiently.

(2) Roads and streets are safe for all users, including
pedestrians and cyclists.

(3) Roads full of motorized traffic do not constitute barriers
blocking movement between areas.

(4) Congestion, local pollution and noise are minimized.

Indian states have been facing traffic related issues
including traffic congestions and accidents for decades. The
situation has worsened with time due to the increasing
population. This article investigates the causes behind the
accidents and provides recommendations and measures that
would bring forth an improvement in the traffic conditions.

The research uses forecasting models to confirm the
existence of traffic problem in the Jhansi city. The various
reasons for the accidents were enumerated and classified.
Using regression models, the relationship between the
number of accidents, deaths, and injured were obtained.

Based on forecasting and regression models, this
research provides several recommendations and managerial
insights, which are believed to alleviate the traffic problems

in Jhansi city. The solution approaches from this research
could be used for addressing similar traffic situations in other
cities of India, which could result in saving several lives over
the next years.

Il. LITERATURE REVIEW

There is extensive literature in the area of fatalities related to
traffic. We first present the research articles from the Western
countries and then discuss those from India, as the vehicle
types and traffic conditions are significantly different in both
contexts.

Clarke et al. (2010) studied a sample of 1,185 fatal
accidents in 10 UK police jurisdictions during the years
1994-2005. They showed that the primary causes of
accidents were excessive speeding and drunken driving with
the drivers having alcohol levels beyond the permissible
limit. In addition, the young age of the drivers, driving in the
night, and the failure to wear seat belt are contributors to these
fatalities.

Gjerde et al. (2011) studied 204 fatally injured
drivers in South-eastern Norway from 2003-2008. The risk
for fatal injury in a road traffic accident was estimated using
logistic regression adjusting for gender, age, season of the
year, and time of the week. They showed that the risk for fatal
accidents was high with intake of multiple drugs or alcohol
by the drivers.

Spoerri, Egger et al. (2011) examined socio-
demographic and geographical determinants of road traffic
accident mortality in Switzerland by linking 2000 census data
to the mortality records from 2000-2005. Data from 5.5
million residents aged 18-94 years, 1,744 study areas, and
1,620 accidental deaths were analysed, including 978 deaths
(61.2 per cent) among motor vehicle occupants, 254 (15.89
per cent) among motorcyclists, 107 (6.69 per cent) among
cyclists, and 259 (16.21 per cent) among pedestrians. Weibull
survival models and Bayesian methods were used to calculate
hazard ratios (HR) and standardized mortality ratios (SMR)
across study areas. They showed a u-shaped relationship with
age in motor vehicle occupants and motorcyclists. For
cyclists and pedestrians, mortality increased after the age of
55 years. Mortality as a function of education (primary,
tertiary) and civil status (single, married) was also discussed.
They suggested that preventive efforts should aim to reduce
inequities across socio-demo-graphic and educational groups,
and across geograph-ical areas, with interventions targeted at
high-risk groups. Ayuso, Guillén, and Alcafiiz (2010) used
multinomial logistic regression to analyse accidents with
victims and calculate the influence of different types of traffic
violations on the probability of having a serious or fatal
accident, compared to a smaller accident. The data for this
study was based on accidents that occurred in Spain from
2003 to 2005. The average cost per victim and the average
number of victims per accident were then used to find the
estimated cost of an accident with victims, given the
information on the type of traffic violation incurred. They
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presented some recommendations on the severity of
penalties, and suggested that regulators penalize the
occurrences of some specific combinations of traffic
violations more rigorously.

In the Indian context, Mohan and Bawa et al. (1985)
attempted to understand fatal crash patterns in Delhi in the
1980s. The results of the study indicated that fatality patterns
in Delhi were different from those in highly industrialized
countries. Pedestrians, two-wheeler riders, and bus
commuters comprised 80 per cent of the fatalities while
motor-vehicle occupants comprised a small minority. The
authors proposed some short-term and long-term safety
countermeasures for Delhi which were significantly different
from those in more industrialized high-income countries.

Sahdev et al. (1994) undertook a study of road traffic
fatalities in South Delhi to determine the injury patterns and
incidence of deaths that could be prevented by optimal
utilization of available medical resources. According to them,
the majority of the preventable deaths resulted from a failure
to diagnose or treat an injury and that an improvement in
hospital management of intracavitory hemorrhage could
prevent 70 per cent of the deaths. Sood (1988) studied the
different factors influencing the fatality of injury among two-
wheeler motor accidents. One key observation was that the
helmet users had a much lower incidence and severity of head
injury than the riders who did not use helmets.

Jain et al. (2009) studied the trend of two-wheeler
accidents over the period, 2000- 2004, with respect to age
and sex of the victim, type of injury sustained, type of vehicle
involved, and time distribution of accidents. Among 1,231
accidents, 77 per cent of the victims were in the age group of
18-44 years, and the accident rate among males (83 per cent)
was higher than those among females (17 per cent). They
further concluded that the highest number of accidents
occurred at a certain time of the day (6 p.m.—10 p.m.).

I1l. STuDY

This article contains two separate areas of analysis that are
linked to each other in the following order:

(1)The first step was to evaluate the existing traffic accident
problem in Jhansi city. This consisted of forecasting the
number of accidents, number of people died in accidents, and
number of people injured in accidents, using standard
forecasting techniques. Time series models such as Moving
Averages and Exponential Smoothing method were used.

(2) The second step was to verify the impact of accidents.
This was achieved by regressing the number of accidents with
the number of deaths and the number of injured.

IV. DATA SOURCE

The data on road accidents, the number of deaths in accidents,
and the number of people injured in accidents were obtained
from CO Traffic Office, Jhansi City. The data of nhumber of
vehicles were obtained from RTO Office, Jhansi and the data
of road lengths were obtained from Nagar Nigam, Jhansi.

The data collected from these sources were used for
performing statistical analysis and making recommendations
for reducing traffic accidents using forecasting and regression
models discussed above.

Total Road . . Number
Year Length(Kms) Accidents  Deaths Injured o_f
Vehicles
2012 227 528 220 401 19673
2013 321 481 228 363 25608
2014 321 398 165 274 26786
2015 607.22 511 227 339 28107
2016 652.4 482 223 307 27564
2017 696.3 416 184 295 32693
Table 1. Table showing various types of Actual data of
Jhansi city
V. ANALYSIS

An analysis of the number of accidents, deaths, and injuries
in accidents, using forecasting and regression techniques are
presented below.

A. Forecasting Model (Using 3-Period Moving Average
Method)

Year Number Of Accidents Moving Average Method

2012 528

2013 481

2014 398

2015 511 469
2016 482 463.33
2017 416 463.66
2018 469.67

Forecast

2018 480 469.67
2019 465 459.34
2020 495 453.7
2021 490 480
2022 483.4

Table 2. Forecasting table No. of accidents (Using 3-Period
Moving Average Method)

This method using past data and calculate a rolling
average for a constant period. Fresh average is calculated at
the end of each period by adding the demand of the most
recent period and deleting the data of the old period.

Moving Average = (Sum of demand for given period/ Chosen
number of period)

Number of Deaths in

Year Moving Average

Accidents Method
2012 220
2013 228
2014 165
2015 227 204.34
2016 223 206.7
2017 184 205
2018 2114

Forecast

2018 225 211.4
2019 215 210.7
2020 205 208
2021 240 215
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2022 220

Table 3. Forecasting table of Number of Deaths in accidents
(Using 3-Period Moving Average method)

Number of Injured in Moving Average

Year Accidents Method
2012 401
2013 363
2014 274
2015 339 346
2016 307 3254
2017 295 306.7
2018 3137
Forecast
2018 325 313.7
2019 298 309
2020 365 306
2021 328 329.4
2022 317

Table 4. Forecast Table of Number of Injured in Accidents
(Using 3-period Moving Average Method)

B. Forecasting Model (Using Exponential Smoothing)

When the value of “N” become very large, it becomes
difficult to manage large data so exponential smoothing
method is used.

It assigns weight to all the previous data and the
pattern of weight assigned are of exponential form. It
estimated average forecast for the next period by using the
actual and forecasted demand for previous period.

This method requires only the current demand and
the forecasted value for the current period to give the next
forecast. This method is modified form of weighted moving
Average (WMA).

Formula Used-
Ft= aAt-1 + (1-a) Ft-1
Where, Ft= Forecast value of year
Ft-1= Forecast value of previous year
At-1= Actual value of previous year
o = Smoothing index

And let 0=0.2
Exponential
Year Number of Accidents  Smoothing
Method
2012 528
2013 481 528
2014 398 518.6
2015 511 494.48
2016 482 497.784
2017 416 494.6272
2018 478.9
Forecast
2018 496 478.9
2019 466 482.32

2020 410 479.05
2021 480 465.25
2022 468.2

Table 5. Forecasting Table of Number of Accidents (Using
Exponential Smoothing Method)

Number of

Year Deaths Exponential Smoothing Method
2012 220
2013 228 220
2014 165 2216
2015 227 210.28
2016 223 213.624
2017 184 2155
2018 209.2
Forecast
2018 225 209.2
2019 232 212.36
2020 195 216.3
2021 240 212.1
2022 217.7

Table 6. Forecasting Table of Number of Deaths in
Accidents (Using Exponential Smoothing Method)

Number of Injured in Exponential Smoothing

N Accidents Method
2012 401
2013 363 401
2014 274 393.4
2015 339 369.52
2016 307 363.416
2017 295 352.53
2018 341.03
Forecast
2018 360 341.03
2019 325 344.824
2020 319 340.9
2021 369 336.52
2022 343.01

Table 7. Forecasting Table of Number of Injured in
Accidents (Using Exponential Smoothing Method)

C. Regression Model

In regression analysis the relation between some independent
variables(x) and dependent variables(y) can be represented by
a straight line.

y=a+bx
(y= Dependent, x = Independent)
Yy=na+bXx
Where,

b = nExy-ZxTy/nXx? — (Ix)?
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a= Xy-bXx/n
Year Vehicles Accidents Deaths Injured
2012 19673 530 236 377
2013 25608 481 213 339
2014 26768 471 208 331
2015 28107 460 203 323
2016 27564 464 205 326
2017 32693 422 186 293
Forecast
2018 44685 323 139 215
2019 50258 284 121 184
2020 57040 215 89 131
2021 65035 164 65 91
2022 74241 68 21 16
Table 8. Regression forecasting table for Accidents, Deaths
and Injured

VI. RESULTS AND DISCUSSION

This chapter describes the results of the thesis and then
discusses the study findings. The data is analyzed to identify,
forecasting of number of accidents, number of deaths in
accidents and number of injured in accidents for next five
years from 2018 to 2022 for Jhansi city. The results have been
divided into Two different sections: section one discusses the
results of forecasting by using Time Series Model; section
two discuss the results of forecasting by using Regression
Model.
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Fig 1. Graph between (Number of accidents Vs Number of
Deaths) Using 3-Period moving Average Method
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Fig 2. Graph between (Number of Accidents Vs Injured)
Using 3-Period Moving Average Method
The results of 3-Period moving average method is show
increasing trends of number of deaths in accident and number

of injured in accidents in next years. The results are shown in
graphs 1 and 2 respectively.

A. Exponential Smoothing Method

Exponential smoothing method gives better result in
comparison of 3-period moving average method. In this
method the forecasting of number of deaths in accidents and
number of injured in accident is increasing trends. The results
of this method are shown in graph 3 and 4 respectively.
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Fig 3. Graph between (Number of accidents Vs Number of
Deaths) Using Exponential smoothing Method
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Fig 4. Graph between (Number of accidents Vs Number of
Injured) Using Exponential smoothing Method

B. Regression Model

Regression model is used for large amount of data
forecasting. The results of this method showing decreasing
tends for forecasting of number of deaths in accidents and
number of injured in accidents. These results showed in graph
5 and 6 respectively.
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Fig 5. Graph between (Number of Accidents Vs Number of
Deaths) Using Regression method

All rights reserved by www.ijsrd.com 7




Prediction of Accidental Analysis for Jhansi City
(I3SRD/Vol. 7/Issue 05/2019/002)

400 o

2015 2016

NO of Injured

530 481 47 450 464 422 323 284 215 164 68

Mo of Accidents

Fig 6. Graph between (Number of Accidents Vs Number of
Injured) Using Regression Method
The traffic accident situation in Jhansi city is projected to
worsen over the years based on the forecast of accidents and
the number of deaths and injured in accidents. Among the
different contributing factors, two-wheelers and vehicle
overtaking are found to be the primary factors causing
accidents. The data on the number of accidents in Jhansi city
from 2012 to 2022 showed (in graph) an increase over the
years.
Time series models such as Moving Average
Method and Exponential Method, the Moving Average
Method appears to be the best method for forecasting. These
above graphs showed that the number of accidents, humber
of deaths in accidents and number of injured in accidents an
increase over the years. So taking road safety precautions
immediately can save many lives in next years.

VII. CONCLUSIONS AND RECOMMENDATIONS

To conclude, the traffic accident situation in Jhansi city is
projected to worsen over the years based on the forecast of
accidents and the number of deaths and injured in accidents.
Among the different contributing factors, two-wheelers and
vehicle overtaking are found to be the primary factors causing
accidents. This research finds that redesign of the traffic is an
effective way to address these two issues. We recommend
reserving a separate lane for two-wheelers in city, and strictly
enforcing the helmet law. We believe this would effectively
address the traffic accidents currently faced by Jhansi city.

A. Recommendations

In this study we observed that road injuries were ranked at
No. 9 among cause of deaths in Jhansi region. You can
fathom the importance of road safety measures from it. Road
accidents are an outcome of the interplay of various factors,
some of which are the length of road network, vehicle
population, human population and adherence/enforcement of
road safety regulations. Jhansi is urban region but still it’s in
phase of development, so roads in Jhansi regions are not well
maintained, the dividers, speed breakers are irregularly
spaced and are very unpredictable. Also road lighting in
Jhansi region is also very poor, road visuality at night time is
poor. The traffic in Jhansi region is not well guided, people
do not care about traffic rules here. Such things should be
monitored and controlled by government.

In India personalized vehicles are increasing with
the same growth rate. Projection of the present trend of
vehicles usage reveals a rather ugly and unsustainable

situation both in terms of traffic congestion and safety. Most
important method to bring down accidents is strict
enforcement of speed limits. Driving tests for issue of driving
license is to be made more stringent and foolproof. Lower age
limit for two wheeler and Heavy Vehicle license should be
raised to 21. Helmet should be made compulsory by law in
all countries and existing traffic rules should be strictly
enforced. Newspaper, Television and other media should be
effectively used for Public Safety Awareness.

a. Construct Parking Areas

There are no parking areas for public vehicles and personal
vehicles. This is the main cause of road accidents and also for
road congestions. Peoples park our vehicles at the roads and
at side of roads. So construct parking areas at main places
such as medical college, Bus stop, Allahabad bank chauraha
and sipari market in Jhansi city for smooth flow for traffic
movement.

b. Improvement in Quality of Roads

Defective road condition affects two wheelers the most and
there could be a correlation between bad road conditions and
two-wheeler accidents. Thus, it is suggested to construct
better roads with quality materials and increase the frequency
of road maintenance.

c. Design of Road Network

The redesign of traffic provides an opportunity to implement
changes that address the peak hour traffic. Due to high
construction costs and the amount of time taken to build new
expressways, we recommend enhancing the existing roads.
d. Design of Traffic

Considering the problems in redesigning of the roads,
redesigning of traffic seems more feasible. In this restrictions
are imposed on passing (changing to the opposite lane while
overtaking). Currently, there are no restrictions on passing
and any vehicle can pass any other vehicle at any time.

VIIl. FUTURE RESEARCH OPTIONS

Though the following factors are not part of our research
study, we briefly mention these miscellaneous
recommendations that deserve consideration and could be a
part of future research topic.

A. Enforcing Traffic Rules

The drivers and pedestrians should comply with the traffic
rules and this must be strictly enforced. For instance, it is not
uncommon to see two adults and two children on a two-
wheeler, where only 2 adults and 1 child are legally allowed
to travel by two-wheeler. Further, concerned over the rising
number of two-wheeler accidents, the Jhansi Court has
suggested an amendment of the Motor Vehicles Act and
Rules, prohibiting women in sarees from riding pillion on two
wheelers and carrying more than one child on the vehicle.

B. Emergency Calling System

Having an efficient emergency calling system like the 911 in
the United States and expanding the 108 emergency services
to all the states across India (currently operational in about 20
states and two Union Territories in India), might help
decrease the number of deaths and injured in accidents.
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C. Improvement in Quality of Roads

Defective road condition affects two wheelers the most and
there could be a correlation between bad road conditions and
two-wheeler accidents. Thus, it is suggested to construct
better roads with quality materials and increase the frequency
of road maintenance.

D. Enhancing Efficiency of Police

Despite the fact that speeding and traffic violations are very
common, the commuters are not held accountable for these
violations like in western countries such as the United States.
A large and efficient police force can help in strict
implementation of laws for safety.

E. Curbing Corruption

Corruption may be in the form of bribing officials for
granting drivers’ license without taking the road test. There
should be a process to strictly enforce the licensing procedure
and take action against corrupt officials.
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