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Abstract
The last decade manifested the huge growth of the insurance 
sector in India with the entrance of many private players in Indian 
insurance market through the IRDA Act, 1999. The changed 
scenario brought immense competition and more professionalism 
in the market which was the monopoly of the 4 major public non-
life insurance companies all these years till 1999. This paper is an 
attempt to study the performances of the 4 public non-life insurance 
companies – National Insurance, New India Assurance, Oriental 
Insurance and United India Assurance Company in the last decade 
through changing market conditions. It also presents a detailed 
analysis on the underwriting experience of these 4 public non-life 
insurance companies and attempts to forecast the performances 
of these public-sector insurance companies in the coming years. 
This paper also tries to determine if any underwriting cycle pattern 
exists in the performances of the non-life insurance companies in 
the last decade through the study of the combined ratio.
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I. Introduction
The Indian insurance sector (both life and non-life) is growing at 
a rapid pace. The reforms made in the insurance industry through 
foundation of Insurance Regulatory Development Authority in 
1999 through IRDA Act have paved the way for entry of the 
private players in the sector bringing in more professionalism, 
competition as well as creation of attractive insurance products 
for the customers. The dynamic growth of the insurance sector in 
India can be understood from the figure of insurance penetration in 
India over the last decade. The insurance penetration is measured 
as the ratio of premium (in US$) to the GDP (in US$). As per 
the 2001 statistics, the insurance penetration figure for non-life 
insurance, life insurance and both combined were 0.56, 2.15 and 
2.71 respectively (Source –Indian Insurance Statistics Handbook 
– 2010-2011 –IRDA). The world averages during that time were 
3.15, 4.68 and 7.83 respectively. In 2010, the same figures of non-
life insurance penetration, life-insurance penetration and insurance 
penetration have been increased to 0.7, 4.4 and 5.1 respectively in 
comparison to the corresponding world’s average figures as 2.9, 
4.0 and 6.9 respectively. Whereas in 2001, the Indian insurance 
market penetration result was too behind the world’s average 
figure, in 2010, the situation is little different where Indian life-
insurance market has scored fairly well surpassing the world’s 
average life insurance penetration figure in 2010. In terms of 
insurance penetration result in 2010, the Indian economy is the 6th 
largest economy in Asia followed by Taiwan, Hong Kong, South 
Korea, Japan and Singapore. As per the 2010 data, in terms of 
insurance penetration, India has surpassed countries like China and 
Malayasia and closely following advanced country like Australia 
where insurance penetration rate is 5.9.

The Non-life insurance market is growing at a pace of 15% 
every year whereas the life insurance market is manifesting an 
astonishing growth rate of 32-35% per year in the last few years. 
The current insurance market in India is estimated to be around 60 
billion US$, in which approximately 41 billion US$ is attributed 
to life insurance market. Total foreign direct investment in Indian 
market is around 12 billion US$. The huge growth of the market 
in a short period of time can be appreciated from the fact that the 
insurance market size in India was only around 10 billion USD 
in 2004-2005.
Underwriting is the process of selecting and classifying applicants 
for insurance. In India, prior to 1999, the insurance market was 
mainly governed by the public sector companies. From 1999 
onwards, different private players entered the Indian insurance 
market. In the US insurance market, where there had been many 
private players in the Insurance markets since a very long time, 
a thorough study was made regarding the underwriting standards 
and the level of premiums over time (Rejda, 1999). In those 
studies, it was found that there exists a cyclical pattern in the 
number of underwriting results (as also in profitability measures 
in the property and liability insurance). This cyclical pattern in 
underwriting stringency, premium levels, and profitability is 
referred to as the underwriting cycle (Rejda, Principles of Risk 
Management & Insurance). It is the pattern following which the 
Property and Casualty insurance and reinsurance premiums, the 
profits and the availability of coverage, rise and fall over time. 
Alternatively, the tendency of the above parameters (property 
and casualty insurance and reinsurance premiums, the profits 
and the availability of coverage) to swing between profitable 
and unprofitable periods over time is commonly referred to as 
the underwriting or insurance cycle. In the US market, property 
and liability insurance markets fluctuate between the periods of 
tight underwriting standards and high premiums, called a "hard" 
insurance market, and periods of loose underwriting standards and 
low premiums, called a "soft" insurance market. These market 
conditions are direct or indirect effects of certain economic and 
non-economic factors. In the US study, it was found that during the 
periods – 1956-1958, 1964-1966, 1972-1975, 1984-1988, 1992-
1994, 2001-2003, there were hard insurance markets while during 
the remaining part there was a soft insurance market. The hardship 
after 2001 came in the insurance market due to an onslaught on the 
WTC with subsequent bankruptcy in small insurance companies 
and too much loss in the economy. This necessitated increased 
premiums with stringent underwriting activities. Pal et al. (2013) 
makes study based on the performance of the General Insurance 
Corporation, which is the premier non-life re-insurer in India. The 
General Insurance Corporation was the largest non-life insurer 
in India and was the parent body of the public non-life insurance 
companies like New India Assurance Company, Oriental Insurance 
Company, United India Insurance Company and National Insurance 
Company. However, from 2001 onwards, GIC had been turned 
into re-insurer and the four nationalized insurance companies 
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were acting on its own in terms of non-life insurance business 
operations in India. Though several private players have entered 
the non-life insurance business arena, still the 4 nationalized non-
life insurance companies control over 60% of the Indian non-life 
insurance business. This study is an effort to investigate distinctive 
features in non-life insurance market in India among others and 
to determine whether any such underwriting cycle exists in the 
performance of the 4 public non-life insurers in the last decade 
after opening up of the market to the private players.

II. Materials and Methods

A. Some Definitions
A number of measures can be used to understand the status of 
the underwriting cycle. Combined Ratio is an important measure 
which is used to understand the Underwriting Cycle Pattern. 
Combined ratio is the ratio of paid losses and loss adjustment 
expenses plus underwriting expenses to the premiums. If the value 
of the combined ratio is greater than 1 (or 100, when the ratio 
is multiplied by 100), then it can be said that the underwriting 
operations are unprofitable. For example, if the combined ratio is 
1.08 (or 108) then for every INR 100 collected as premium, INR 
108 is paid by the insurer as the expenses and the claims.

Earned Premium – The revenue earned by the insurance • 
company as premium in a particular financial year.
Investment Income – The revenue earned by the insurance • 
company from sources other than premium income, like 
interest from savings etc., in a financial year.
Total Income – The total revenue earned by the insurance • 
company in a particular financial year – it is the sum of earned 
premium and investment income.
Incurred Claims – Claim is the expense which is made by • 
the insurer to meet up insuree’s loss.
Operating Expenses – This expense is made by the insurer • 
in order to run the insurance business. It includes office rent, 
expenditure on printing stationaries and other office expenses 
etc.
Underwriting Profit/Loss – It is the difference between the • 
total premium earned in a financial year and the total expenses 
made in that financial year. If it is positive, the underwriting 
experience is profitable but if it is negative, then the business 
is not profitable.

B. Data Source
A major section of the data has been collected from the annual 
reports of the National Insurance Company, Oriental Insurance 
Company, New India Assurance Company and United India 
Assurance Company Annual Reports from 1999-2000 FY to 
2011-2012 FY. Apart from those above, some data have also 
been collected from IRDA monthly and annual publications. The 
underwriting indices, like, underwriting profit/Loss, combined 
ratio and profit/loss percentage etc. have been calculated based 
on the above-mentioned data.

III. Results and Discussion
Discussion on Performances of the Public Non-life Insurance 
Companies

Graph 1 – Net Premium Income (in Crore INR)

Graph 2 – Incurred Claims (in Crore INR)

There is a consistent growth in the combined net premium income 
of the 4 non-life public insurance companies in all years. (Graph 
1)
National Insurance, New India Assurance and United India 
Assurance had shown growth in net premium income in all 
years, however, the premium income of Oriental India Insurance 
had dropped from the previous year in the financial year 2007-
2008.
The performance of New India Assurance had been best in terms 
of net premium income generation among the 4 public insurance 
companies.
The incurred claims figure showed a constant rise over years 
for New India Assurance, Oriental Insurance and United India 
Assurance Company whereas for National Insurance there was 
decrease in incurred claims figure in the financial years 2006-2007 
and 2009-2010. (Graph 2)

Graph 3 – Investment Income (in Crores INR)
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Graph 4 – Operating Expenses (in Crore INR)

Graph 5 – Underwriting Profit/Loss (in Crore INR)

Graph 6 – Profit After Tax (in Crores INR)

The total investment income (4 public non-life insurers combined) 
showed a drop in the FY 2008-2009 and FY 2011-2012 and in 
other years it was in rise. Graph 3)
All four public insurers showed consistent growth in investment 
income except FY 2008-2009 and 2011-2012.
The operating expenses of all companies are on rise except 
financial year 2007-2008. (Graph 4)
All public sector non-life insurers were experiencing a loss scenario 
in all the financial years of the last decade. As per the underwriting 
terms, non-life insurance business is not a profitable one for the 
Indian public non-life insurers. The worst affected insurer is New 
India Assurance whose underwriting loss rose above 2000 Crore 
in the FY 2010-2011 and 2011-2012. (Graph 5)
If the investment income is considered along with premium 
income, all life insurers are closing with a profitable book at the 
year-end in most years. (Graph 6)

Study on Underwriting Cycle Pattern
Performance of Public Sector Non-life Insurance Companies 
(Combined)

Graph 7 – Combined Ratio (All Public Non-life insurance 
companies combined data)

As manifested from the graph, we find 3 complete cycles during the 
last decade – 1999-200 to 2002-2003, 2003-2004 to 2006-2007, 
2007-2008 to 2009-2010. During each cycle, there was rise and 
subsequence fall. Another cycle is starting from 2010-2011 and it is 
showing a fall. In each cycle, the market was more profitable or soft 
(Less INR was to be expended to earn INR 100 as premium) and it 
became more hard (more INR was to be expended to earn INR 100 
as premium) and at the end of the cycle it became comparatively 
soft again. From cycle starting from 2010-2011 FY onwards, the 
market is getting softer.
If we compare the results of the combined ratio study with the profit 
after tax combined performance of the public non-life insurance 
companies, we find high degree of correlation. If we correlate the 
combined ratio and profit after tax during the first cycle 1999-2000 
to 2002-2003, we are finding the value of correlation to be 0.97 
(1.0 is the highest value of correlation possible) signifying, both 
the series to be highly correlated. In the next cycle also (2003-
2004 to 2006-2007), both the values are coming to be 0.84 which 
signifies both are highly correlated too. In the last cycle of 2007-
2008 to 2010-2011, the correlation value is coming to be 0.65 
which may be attributed to the presence of outlier (Loss after tax 
being INR 7550.00 in the financial year 2010-2011) in the data-
set. Hence, the underwriting cycle pattern present in the series 
conforms to the pattern shown by the public non-life insurance 
company performance parameter Profit After Tax.
The performances of the individual public non-life insurer were 
more or less in conformity with the combined performance of the 
non-life public insurers except some instances.
Statistical Analysis
The statistical analysis have been made on the performances of the 
non-life insurance companies – GIC, the 4 public sector insurance 
companies and the 9 private sector insurance companies.
The regression analysis has been performed on the following 
parameters –

Premium Income (all entities)• 
Incurred Claims (all entities)• 
Combined Ratio (all entities)• 

The regression curves include –
Linear model• 
Quadratic model• 
Cubic model• 

We have done forecasting study on the above entities using the 
following models –

Linear Trend Model• 
Log Linear Trend Model• 
Quadratic Trend Model• 
Cubic Model• 
Log Cubic Trend Model• 
Log Linear (Holt) Exponential Smoothing Model• 
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ARIMA (1,1,1) Model• 
Log Double (Brown) Exponential Smoothing Model• 
Square-Root Linear Model• 
Simple Exponential Smoothing• 

Log Damped Trend Exponential Smoothing Model• 
Logarithmic Trend + Seasonal Dummies• 
Linear Trend + Seasonal Dummies• 
Double (Brown) Exponential Smoothing• 

Table 1: Analysis of Combined Insurance Sector Data (Public Sector Insurance Companies)

Company Performance 
Criteria

Cubic Model
(R-Square Value)

Forecast Model with R-square and Adjusted 
R-Square Values

Public Non-life 
Insurers (Combined)

Net Earned Premium Cubic (0.995)
Log Linear (Holt) Exponential Smoothing
R-Square – 0.997
Adjusted R-Square – 0.98

Incurred Claims Cubic (0.99)
Log Linear (Holt) Exponential Smoothing
R-Square – 0.992
Adjusted R-Square – 0.98

Combined Ratio Cubic (0.56)
ARIMA (1,1,1)
R-Square – 0.3
Adjusted R-Square – 0.3

New India Assurance 
Company

Net Earned Premium Cubic (0.992)
Log Double (Brown) Exponential Smoothing
R-Square – 0.993
Adjusted R-Square – 0.98

Incurred Claims Cubic (0.99)
Log Linear Trend
R-Square – 0.99
Adjusted R-Square – 0.98

Combined Ratio Cubic (0.49)
ARIMA(1,1,1)
R-Square – 0.49
Adjusted R-Square – 0.47

National Insurance 
Company

Net Earned Premium Cubic (0.98) Log Double (Brown) Exponential Smoothing
R-Square – 0.97

Incurred Claims Cubic (0.96)
Log Linear (Holt) Exponential Smoothing
R-Square – 0.97
Adjusted R-Square – 0.95

Combined Ratio Cubic (0.66)
Simple Exponential Smoothing
R-Square – 0.67
Adjusted R-Square – 0.67

Oriental Insurance 
Company

Net Earned Premium Cubic (0.99)
Log Damped Exponential Smoothing
R-Square – 0.99
Adjusted R-Square – 0.98

Incurred Claims Cubic (0.98)
Linear (Holt) Exponential Smoothing
R-Square – 0.98
Adjusted R-Square – 0.97

Combined Ratio Cubic (0.23)
Logarithmic Trend + Seasonal Dummies
R-Square – 0.87
Adjusted R-Square – 0.68

United India 
Insurance

Net Earned Premium Cubic (0.998)
Log Linear (Holt) Exponential Smoothing
R-Square – 0.98
Adjusted R-Square – 0.98

Incurred Claims Cubic (0.99)
Log Double (Brown) Exponential Smoothing
R-Square – 0.941
Adjusted R-Square – 0.941

Combined Ratio Cubic (0.5)
Linear Trend + Seasonal Dummies
R-Square – 0.57
Adjusted R-Square – 0.46
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Table 2: Forecast Values
Combined

Year Premium (in Crore 
INR)

Claims (in 
Crore INR) CR

2012 34685 24589 121.8696
2013 43549 27238 118.8187
2014 54804 30173 120.8991
2015 69188 33425 121.1102
2016 87704 37027 122.0023
2017 111732 41018 122.6463
2018 143187 45439 123.3807
2019 184752 50336 124.0822
2020 240231 55762 124.7956
2021 315077 61773 125.5047

New India

Year Premium (in Crore 
INR)

Claims (in 
Crore INR) CR

2012 10628 7305 121.8696
2013 12924 8094 118.8187
2014 15793 8968 119.8991
2015 19426 9937 119.1102
2016 24097 11010 119.0023
2017 30194 12199 119.6463
2018 38287 13517 119.3807
2019 49215 14976 119.0822
2020 64243 16594 119.7956
2021 85310 18386 119.5047
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Graph 8 – Linear/Quadratic/Cubic Model Fitting in Combined 
Net Premium Data

Graph 9 – Forecasting Combined Premium Data
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Graph 10 –Linear/Quadratic/Cubic Model Fitting in Combined 
Incurred Loss Data

Graph 11 –Forecasting on Combined Incurred Claims Data
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Graph 12 - Linear/Quadratic/Cubic Model Fitting in Combined 
Ratio Data

Graph 13 - Forecasting on Combined Ratio Data
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Graph 14 – Linear/Quadratic/Cubic Model Fitting in New India 
Net Premium Data

Graph 15 – Forecasting New India Net Premium Data

2000 2005 2010

y e a r

2000

4000

6000

n
e
w
_
i
n
d
i
a

Graph 16–Linear/Quadratic/Cubic Model Fitting in New India 
Incurred Loss Data

Graph 17 – Forecasting on New India Incurred Claims Data
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Graph 18 - Linear/Quadratic/Cubic Model Fitting in New India 
Combined Ratio Data

Graph 19 - Forecasting on New India Combined Ratio Data

IV. Conclusion
In this paper, an extensive and systematic study has been made 
on the performance of the different public non-life insurance 
companies in the last decade. We have tried to forecast the combined 
performance of all the four public non-life insurers and the New 
India Assurance Company individually. Major finding is that the 
total premium income of the public insurance companies may 
touch lakh crores INR in the coming years (around 2017-2018) 
which will be a major boost for the sector. However, as per the 
underwriting profit or loss is concerned, the overall performance 
is not good as the loss may rise in future.
Underwriting cycle pattern of each public non-life insurance 
company has been studied using the combined ratio and an attempt 
has been made to understand the cycles prevalent in Indian Non-
life insurance market. It is found that individual public non-life 
insurance company performance in terms of underwriting cycle 
pattern almost conforms to the overall performance of all public 
non-life insurance companies taken together.
This paper is a first attempt to such deep study into performance of 
public sector non-life insurance companies in the last decade. We 
have mainly concentrated on linear, quadratic, cubic, exponential 
smoothing and ARIMA models for forecasting in this paper. There 
are further scopes of using more precise non-linear models which 
may give better forecast.
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