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ABSTRACT 

 

 Investment and saving behavior of individuals are affected by Risk tolerance of 
investors. This study examine the relationship between demographic factors (age, marital 
status, gender) and financial risk using multinomial logistic regression. The 
multidimensional instrument used to determine investor perception of financial risk 
tolerance is 13-item, developed by Grable and Lytton (1999) is used. A sample 
comprised of 269 respondents, salaried class of D.I. Khan district, Khyber Pakhtunkhwa, 
Pakistan. This study found that female are more risk averse as compared to men. 
Demographic variables i.e. age, gender, and marital status are all significant contributors 
in explaining differences in risk tolerance. 
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1. INTRODUCTION 
 

 Financial Risk tolerance is still an emerging area of research because of its human 
changing aspects. Pratt (1964), Arrow (1965), and Ross (1981) work on risk tolerance 
and suggests decision made by individuals are risk averse as compared to institutes. 
People respond in a different ways to risk. Risk averse is apparently the reverse of risk 
tolerance i.e. when risk tolerance increases, risk averse decreases. Risk tolerance is 
measured to evaluate the performance of respondents based on a combination of 
subjective & investment questions. “Financial risk tolerance is a person’s readiness to 
accept the risk of an adverse result for the opportunity of get a good result”.  
 

2. LITERATURE REVIEW 
 

 There are many studies on individual investor behavior throughout the world. These 
studies specify the effect of demographic factors on the individual investor behavior. 
 

 Roszkowski & Snelbecker (1990) found how choice of either positive gain or possible 
gain affects ‘risk tolerance’. Other used designed questionnaires containing personality-
style questions & behavioral statements to measure financial risk tolerance (Grable & 
Joo, 1999; Wong & Carducci, 1991). Weber and Milliman (1997) conduct study on 
perceived risk attitude of individual investors to select a particular investment avenue and 
the willingness to pay for the asset influence by the investor’s risk perception. The 
riskiness of choice alternatives selection is always significantly differ from individual to 
individual Investors’ perceptions, depending on a person's attitude and suggestion. 
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 Ramachandran et al., (2011) conduct study on investment behavior of individual 
investors in equity share market & different causes affecting the investment behavior. To 
study the position of investor in share investment, one should consider demographic 
factors of investors. For study data collection, they make use of primary & secondary 
data & in survey use purposive sampling. For data interpretation they apply factor 
analysis & multiple regression. It was concluded that investor will make better 
investment decision if all the influential factors are addressed to investor. 
 

 Bishnoi (2013) conducted study on investor behavior of Faridabad. She analyzes the 
demographic & investment objective with various available investment avenues. 
Investment decision of individual investors depends upon the option available & risk & 
return they tolerate. In this survey he found that insurance is the most preferred source of 
saving & investment, followed by bank deposits & public provident fund, national saving 
certificate, post office savings, property, bond & equity investment. She found that age, 
income, & education have significant impact on investment decision whereas occupation 
& gender didn’t have association with investment decision. 
 

 Riley & Chow (1992) conducted study on individual investor risk aversion in which 
they argued that individuals’ self-reported risk aversion was not more reliable behavioral 
indication than allocation of their asset. Risk was calculated by taking the fraction of 
risky assets to wealth of households. In their study, risky assets included the market price 
of corporate stock, corporate bonds, real estate, precious metals, loans to individuals, the 
par value of bonds except U.S. savings bonds, an estimate of human capital & amounts 
accumulated in pension accounts.  
 

 Grable & Joo (1999) studied the impact of demographic and socioeconomic factors 
on risk tolerance. They collect Data of 220 respondents by using random sampling 
method on large southwestern university white-collar clerical workers in 1998. In their 
study they collect data by using questionnaire consists of four likert scale’s financial risk 
question. These questions were: 
 

1) While investing, security is more essential as compared to profit; 
2) I am happy to deposit my fund in bank account than investing in the share Market; 
3) Wealth creation in capital market is based on fortune; 
4) When I hear of the word "risk", the term “loss” comes to brain at once. 

 
 Four likert scales were used. Risk tolerance score ranged from 4 to 16 with lower 
scores representing low levels of financial risk tolerance. To determine the relationship 
between demographic factors & financial risk tolerance, they used Ordinary Least 
Squares regression model. 
 

 Grable & Joo (2000) conducted study on financial risk tolerance. They used 
psychological factors in addition to socioeconomic & demographic factor with sample of 
250 college students from a large southwestern university. They collected data using 
questionnaire of five likert-type items with four possible choices: strongly disagree, tend 
to disagree, tend to agree, strongly agree. These five questions were: 
 

1) Feel easy while putting money in a bank account as compared to the stock market. 
2) Investing is hard to make out. 
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3) When I hear of the word "risk" the term “loss” comes to brain at once. 
4) While investing, security is more essential than profit. 
5) Making money in stocks and bonds is based on luck. 

 

 Risk tolerance measuring score ranged from 5 to 20; lower scores indicating lower 
risk tolerance. 
 

 Gilliam et al., (2010) work on two of measures of risk tolerance and observes the 
relationship among these measures of risk tolerance and asset allocation separately. Their 
work Outcomes suggests that the 13-item scale has greater explanatory power as 
compared to Survey of Consumer Finance’s (SCF) single-question measure. 
 

 Strydom & Metherell (2012) conducted study in Pietermaritzburg, KwaZulu-Natal, 
used a binary Logistic model to analyze the effect of the independent demographic 
variables on financial risk tolerance of a stratified random sample. They used Grable and 
Lytton (1999a) developed questionnaire measure subjective risk tolerance, involves 
hypothetical questions to individuals requiring them to choose between risky alternatives. 
They found that age and gender were significantly related to risk tolerance, whereas 
relationship between risk tolerance and race as well as income was mixed. 
 

3. RESEARCH METHOD 
 

 This research study attempts to examine the relationship between demographic factors 
(age, marital status, gender) and financial risk tolerance of individual investor (salaried 
class) in D.I. Khan, Khyber Pakhtunkhwa, Pakistan. For this study primary data was 
collected through questionnaire developed by Grable & Laytton (1999). A sample of 400 
respondent was selected through random sampling from D.I. Khan city. It includes 
private/ Government job holders. The data was collected in five months (i.e. from August 
2013 to December 2013). Questionnaires were collected with the help of friends, bank 
Staff and by visiting personally to the respondents. As a result, 269 questionnaires were 
collected giving the response rate of 67 %. Multinomial Logistic Regression model is 
used in this study to measure risk tolerance. Data was analyzed by using econometric 
software i.e. Statistical Package for Social Sciences (SPSS-17.0). 
 

 In this study financial risk tolerance is dependent variable. It has three aspects. 
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Operationalized Concepts (Research Variables) 
Variable Definition Code 

Age 
1 1=Up to 25 yrs age group below age of 25 years age-1 

2 2=26 to 35 yrs age group between age of 26 & 35 
years age-2 

3 3=above 35yrs age group above age of 35 years age-3 
Gender 
4 1 = Male male respondent gender-1 
5 2 = Female female respondent gender-2 

Marital status 
6 1 = married married respondent marital-1 
7 2 = single single/ unmarried respondent marital-2 

Risk tolerance 

8 1=Below average Risk tolerance respondent having below average 
Risk tolerance Risk 1 

9 2=average Risk tolerance respondent having average Risk 
tolerance Risk 2 

10 3=above average Risk tolerance respondent having above average 
Risk tolerance Risk 3 

 
RESEARCH ANALYSIS 

 

 Table 1 gives the demographic profile of the respondents, shows number of 
observations& marginal Percentage in each category of the demographic factors & risk 
tolerance outcome (as well as their marginal percentages).  
 

Table 1 
Descriptive Statistics 

  N Marginal Percentage 

Risk  
Tolerance 

Below Average Risk Tolerance 30 11.2% 
Average Risk Tolerance 188 69.9% 
Above Average Risk Tolerance 51 19.0% 

age 
Up to 25 yrs 13 4.8% 
26 to 35 163 60.6% 
above 35 yrs 93 34.6% 

gender Male 148 55.0% 
Female 121 45.0% 

Marital  
status 

Single 85 31.6% 
Married 184 68.4% 

Valid 269 100.0% 
Missing 0  
Total 269  
Subpopulation 11a  
a. The dependent variable has only one value observed in 2 (18.2%) subpopulations. 
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 Table 2 show Reliability test is achieved by means of Cronbach’s alpha. Cronbach’s 
alpha calculates internal consistency is used to check reliability of questions, tools & 
variables used in a survey instrument. According to Nunnally (1978), 0.7 value is the 
suitable value and value greater than 0.7 specify the items are measuring the same 
construct. The table 2 shows 0.709 of Cronbachs Alpha. Hence, the reliability coefficient 
test is reliable.  
 

Table 2 
Internal Reliability Test 

“Cronbach's  
Alpha” 

“Cronbach's Alpha  
Based on Standardized Items” 

Number of  
Items 

.709 .726 13 
 

Table 3 
Model Fitting Information 

Model 
Model Fitting Criteria Likelihood Ratio Tests 

-2 Log Likelihood Chi-Square df Sig. 
Intercept Only 151.058    

Final 62.857 88.200 8 .000 
 
 It is evaluated from the table 3 that the chi-square of 88.2 having p-value < 0.000, 
which shows that model fits significantly as a whole. The relationship between dependent 
& independent variable is supported. 
 

Table 4 
Likelihood Ratio Tests 

Effect 
Model Fitting Criteria Likelihood Ratio Tests 
-2 Log Likelihood of 

Reduced Model Chi-Square df Sig. 

Intercept 62.857a .000 0 . 
age 100.806 37.949 4 .000 

gender 100.936 38.078 2 .000 
marital 64.594 1.737 2 .420 

The chi-square statistic is the difference in -2 log-likelihoods between the final model  
and a reduced model. The reduced model is formed by omitting an effect from the final  
model. The null hypothesis is that all parameters of that effect are 0. 
a. This reduced model is equivalent to the final model because omitting the effect does 

not increase the degrees of freedom. 
 

 Table 4 shows the Likelihood Ratio Tests which show the role of the variable to the 
overall correlation between the independent & dependent variables. It is hypothesis test. 
In this model, the variables age, gender are significant contributors to explaining 
differences in risk tolerance preference. 
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Table 5 
Parameter Estimates 

Risk Tolerancea B Std. 
Error Wald df Sig. Exp 

(B) 

95% Confidence 
Interval 

for Exp(B) 
Lower 
Bound 

Upper 
Bound 

Below 
Average 

Risk 
Tolerance 

Intercept 3.271 .898 13.269 1 .000    
[age=1.00] -22.523 .000 . 1 . 1.00 0 1.1 
[age=2.00] -3.940 .883 19.928 1 .000 .019 .003 .110 
[age=3.00] 0b . . 0 . . . . 

[gender=1.00] -1.099 .629 3.054 1 .081 .333 .097 1.143 
[gender=2.00] 0b . . 0 . . . . 
[marital=1.00] -.396 .774 .262 1 .609 .673 .148 3.069 
[marital=2.00] 0b . . 0 . . . . 

Average 
Risk 

Tolerance 

Intercept 5.060 .833 36.874 1 .000    
[age=1.00] -3.068 1.010 9.232 1 .002 .047 .006 .337 
[age=2.00] -2.723 .773 12.391 1 .000 .066 .014 .299 
[age=3.00] 0b . . 0 . . . . 

[gender=1.00] -2.285 .476 23.051 1 .000 .102 .040 .259 
[gender=2.00] 0b . . 0 . . . . 
[marital=1.00] .358 .375 .913 1 .339 1.430 .686 2.980 
[marital=2.00] 0b . . 0 . . . . 

a. The reference category is: above average risk tolerance. 
b. This parameter is set to zero because it is redundant. 
 
 In the table 5 Parameter Estimates of multinomial logistic regression, two equations 
are labeled by the group they have distinction to the reference group. The first equation is 
labeled "Risk 1", and the second equation is labeled "Risk 2." 
 

 In this study, the reference category as identify in foot note of the table is Risk 3. 
Multicollinearity in multinomial logistic regression is identified by investigating the 
standard errors, if it is larger than 2 indicate numerical errors. In this analysis, 
independent variables have a standard error smaller than 2.0. 
 

AGE & RISK TOLERANCE 
 

 In analysis age-3 is set to zero. First equation analysis shows that if one point increase 
is in age-1, the logit estimate will be likely to decrease by 24.550 units. A one-unit 
increase in the age-1, the relative log odds decrease by 24.550 units of preferring Risk 1 
over Risk 3. 
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 If age-2 score increased by one unit, the multinomial log-odds of preferring Risk 1 
over Risk 3 will be likely to decrease by 3.340 units, though hold all variables constant. 
In the study, the Wald statistic for age-2 is 19.9 with the level of significance of 0.000. It 
has been conclude that the difference between age-2 & age-3 has found statistically for 
preferring Risk 1 over Risk 3. Exp (B) is the predictors’ odds ratios. An odd ratio having 
value greater than 1 shows that the risk of the result of comparison group relative to the 
referent group increases with unit increase in the variable. With 1 unit increase in age-2, 
the possibility for preferring Risk 1 over Risk 3 will be likely to decrease by a factor of 
0.019, held other variables constant. The Exp (B) value is 0.019 which means that the 
probability decreased by 98.1% (0.019 - 1.0 = -0.981). Survey respondents of age-2 are 
98.1% less likely prefer Risk 1 over Risk 3.  
 

 Second equation analysis shows that one-unit increase in the age-1 is associated with 
a 3.06 decrease in the relative log odds of preferring Risk 2 relative to Risk 3. Person 
having age-1 are less likely to take risk 2 as compared to person having age-4 relative to 
risk 3. The Wald statistic’s probability is 9.2 with level of significance of 0.002  
which imply the difference between age-1 & age-4 is statistically found for Risk 2 over 
Risk 3. The value of Exp (B) is 0.047 which means that the odd decreased by 95.3% 
(0.047 - 1.0 = -0.953). Survey respondents who are age-1 are 95.3% less likely prefer 
Risk 2 rather than to prefer Risk 3. 
 

 B-Coefficient for age-2 score is -2.723. In the comparison of survey respondents who 
prefer Risk 2 relative to risk 3, the Wald statistic’s probability (12.39) with level of 
significance of 0.000. As age-2 increase by one unit, preferring Risk 2 relative to Risk 3 
will estimated to decrease by a factor of .066, held other variables constant. Survey’s 
respondents of age-2, 93.4% less likely prefer Risk 2 relative to prefer Risk 3. 
 

GENDER & RISK TOLERANCE 
 

 In multinomial model female (gender-2) is set zero for comparison of other gender of 
preferring risk 1 or 2, relative to risk 3. 
 

 The result for first equation of multinomial logistic regression shows that shows that 
increased in gender-1 by 1 unit, the multinomial log-odds would be expected to decrease 
by 1.099 units. In first equation, gender-1 has the probability of the Wald statistic is 3.05 
with level of significance of 0.038. It is concluded that the difference between male & 
female has been found to be statistically different for preferring Risk 1 over Risk 3. The 
value of Exp (B) is 0.333 which implies that the odds decreased by 66.7% (0.333 - 1.0 = -
0.667). Survey respondents who are gender-1 are 66.7 % less likely prefer Risk 1 than to 
prefer Risk 3. Gender-1(Male) is less likely to take risk 1 as compared to females relative 
to risk 3. 
 

 Second equation analysis shows if gender-1 score increased by one point, the 
multinomial log-odds would be expected to decrease by 2.285 units, of the probability of 
the Wald statistic of 23.051& have p-value of 0.000. Statistically difference is found in 
second equation between male & female for Risk 2 relative to Risk 3. Survey respondents 
who are gender-1 are 89.8% less likely prefer Risk 2 rather than to prefer Risk 3.  
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MARITAL STATUS & RISK TOLERANCE 
 

 Risk 3 is used as referent group & married person (marital-2) is set to zero. The result 
for first equation of multinomial logistic regression shows that if marital-1 score is 
increased by one point, the multinomial log-odds of preferring Risk 1 would be expected 
to decrease by 0.396 units over Risk-3. The probability of the Wald statistic (.262) for the 
variable, survey respondents of marital-1 has 0.609 of level of significance. It is 
concluded difference between single & married one for preferring Risk 1 relative to Risk 
3 is not found. The value of Exp (B) is 0.673 which implies that the odds decreased by 
32.7% (0.673 - 1.0 = -0.327).  
 

 In Second equation, the multinomial log-odds of preferring Risk 2 over Risk 3 for 
marital-1 would be expected to increase by 0.358 units while holding all other variables 
in the model constant. The probability of the Wald statistic is 0.913 for the respondents 
having marital-1 is 0.339. As marital-1 score increase by one unit, the relative risk for 
preferring Risk 2 relative to Risk 3 would be expected to decrease by a factor of 1.430. 
Survey respondents who are gender-1 are 43% more likely prefer Risk 2 over Risk 3. 
Marital-1(married) is more likely to take risk 2 as compared to single relative to risk 3. 
 

CONCLUSION 
 

 The independent variables age and gender are significant contributors in explaining 
differences in risk tolerance preference. Marital status (single) in second equation of 
multinomial logistic regression show higher value higher is chance of preferring risk. The 
findings indicate that the ratios of risk averse are increases with the increase in age. The 
study has some limitations related to sample, its size, least use of demographic factors. 
As investment behavior is new phenomenon and a very little work is done on it in 
Pakistan, so it is possible that some important and influencing factors might have been 
left. Risk is a key reason which discourages investors from placing new funds in the 
market, hence risk awareness program through print and visual media should be provided 
to improve the risk perception of investors. 
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