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Abstract 

The inclination for optimizing returns by taking maximum risk has implications for both individual investors as well as fund managers. The main objective of the study was to evaluate bio-psychological determinants of investor risk tolerance at the Nairobi Securities Exchange.  The total number of investors holding CDS accounts was 932,510, from which a random sample of 500 individual investors were selected. Data was collected through questionnaires, which comprised of 13-item risk tolerance instrument and demographic attributes that determine individual investors’ risk tolerance. Analytical framework included ordinal logistic regression model, bivariate correlation as well as an analysis of variance and Wolfowitz Wald test at α=0.05. The key findings were that gender contributes to risk tolerance at P=0.000, while age and birth order do not significantly influence an investors risk tolerance. Investment advisors should therefore guide their clients based on their genders, portfolio selection for women should be less risky compared to male investors.
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1 Introduction

The investment process describes how an investor should go about making decisions in regard to what marketable securities to invest in, how extensive the investments should be, and when the investments should be made. The process of managing investment portfolio therefore never stops .The steps involved include: setting investment policy, investment strategy, portfolio construction and monitoring. Setting the investment policy involves determining the investor’s objectives and the amount of his/her investible wealth. Investor’s objective on the other hand, should be stated in terms of both risk and return. A careful analysis of the client risk tolerance should precede the discussion of return objectives of the investors (Sharpe et al 1999). Risk tolerance is therefore an important concept that has implications for both financial services providers and consumers. Despite its importance in the financial services industry, there still remains some questions with respect to the ‘determinants’ of risk tolerance. 

Although a number of factors have been proposed and tested on this, there is still lack of consensus.  For instance, it was generally believed that risk tolerance decreases with age (Wallach and Kogan (1961), McInish (1982), Morin and Suarez (1983 and Palson (1986), although this relationship would not be linear, Riley and Chow (1992).   More recent researches however, reveal evidence of a positive relationship or fails to detect any impact of age on risk tolerance at all, Grabble and Lytton (1998), Hanna, Gutter and Fan (1998), and Grabble (2000). Gender is argued to determine risk tolerance according to Grabble (2000), and Jianakopolos and Bernasek (1999). However Hanna et al (1998), find that in general, age is not significant in predicting risk tolerance of an investor. 

Risk tolerance levels of present and potential investors are rarely accorded sufficient attention in the investment decision making process. Kenyan fund managers and investment advisors apparently, may not be adequately assessing and taking into account the factors that influence the degree of willingness of an individual to accept risk when constructing their investment portfolios (NSE, 2008). Besides, they rarely consider the variables that inform the degree to which an investor is willing and able to accept the possibility of uncertain outcomes to an economic decision. Individual investors equally seldom evaluate their risk aversion when making investment choices. An analysis of the bio psychological attributes will enable investors as well as investment advisors   to strategize on the appropriate portfolio to hold at any given horizon, and promote better investment management in any state. In addressing the problem above, the following the key question need to be answered is: What are the effects of bio-psychological factors on risk tolerance and portfolio choice?  

Bio-psychological factors do influence an investor’s asset choice and are worth considering when constructing a portfolio as an individual or on behalf of the investor. These however, are factors which individuals have little or no control of.  The relevant components in this study include; age, birth-order and gender of the investor.

Research objectives 
The research objectives for the study are:

i. To establish the extent to which age of an investor influence risk tolerance.
ii. To determine the effect of gender on investor risk tolerance

iii. To evaluate the role of individual birth order on risk tolerance

2 literature
Harlow and Brown (1990), in their study investigated into the effect of biological and psychological traits on risk tolerance, when formulating economic preferences in the United States. They developed data for the relevant economic, biological and psychometric measures for a series of experimental sessions using a total of 183 students at the University of Arizona. The students were divided into groups of 4-8. They were then given 40 questions to estimate Sensation Seeking Scale (SSS), which estimates the extent to which enzymes affect investment choices. 

They concluded that there were behavioral traits among groups and individuals.  Neurochemical activity and sensation seeking traits play a role in determining economic preferences. They established that females are more risk averse than males. Further, they confirmed that asset allocation is based on the concept of life cycle economic preferences according to which risk aversion increases with age. They however alluded that more tools of analysis are required to make a comprehensive decision on risk tolerance levels.  Investment strategy must be keyed into the lifecycle of the investor, (Malkiel 1990)). He focused on the effect of age on investment choices in the United States of America, employing random walk tests on household samples. He made a follow-up on Ando Modigliani’s life-cycle hypothesis (LCH). Modigliani had earlier established that investment needs change over a person’s life-cycle by using random walk test in the New York Stock Exchange.  

 Malkiel (1990), however argued that it is simple common sense to say, that a thirty four year old and a sixty four year old saving for retirement may prudently use different financial instruments to accomplish their goals.  He suggests that the proportion of stock should decrease with a person’s age. Fund managers and investment advisors must therefore have in mind the lifecycle of investors while setting up an investment strategy.  The study suggested that stock share goes from 75% for a 25 year old and 30% for a 70 year old. Individual’s attitude towards risk should also be considered, although he does not report exactly how risk tolerance would be incorporated in portfolio construction. Malkiel (1990), further concludes that an investment strategy must be keyed into an individual’s life cycle. Bodie et al (1992), refined Malkiel (1990) and Samuelson (1969) approach through a study of a sample of households in America included flexibility labour supply, which refer to the ability to change how much and how long to work. If they assume that labor supply flexibility decreases over life cycle in a model of rational decision making, then they can show that financial risk tolerance will decrease with age. It is not the remaining investment horizon that is important, but the ability to use labour income to cushion adverse investment returns that creates the age- risk relationship. Bodie et al (1992), suggests that variables such as type of occupations, nearness to retirement, and two-earner households can provide evidence of labour supply chain. 

Riley and Chow (1992), examined individual asset allocation decisions in the United States using a sample of students, by employing experimental design approach on the respondents. They found that age is nonlinear with risk tolerance; explaining that younger investors have a greater (expected) number of years to recover from the losses that may be incurred with risky investments. They also conclude that women were less risk tolerant in comparison to men. Focusing on factors related to risk tolerance, Sung and Hanna (1996), used a sample of 2659 respondents drawn from the United States. The respondents were aged between 16-70 years. They established that 57.4% of those aged less than twenty five were risk tolerant, 63.1%, of those between thirty five and forty four years were tolerant, while 60.8% of those aged between forty five and fifty were risk tolerant, and only 53.7% were risk tolerant after fifty five years of age. From the study, those who were thirty years or more away from retirement had significantly higher risk tolerance than otherwise similar respondents whose expected retirement was closer. They also concluded that only 18% of all the respondents under the age of 70 and not retired were willing to take above – average risks and 40% were not willing to take any risk.

Delancy and Reicheshein (1996), analyzed household portfolio composition in the United States from a sample of survey consumer finances (SCF) on broad data, including real estate and human wealth. They suggest that human wealth is usually the dominant asset for young and middle age households; this means that financial assets would be just a tiny function of their wealth. They further report that it is possible for young or mid-aged families to hold an al stock portfolio, because they could easily offset any undesired returns in the short run through adjusting their further consumptions and savings. Hsee and Weber (1997), had a sample of 99 undergraduates in the United States, whom they asked questions and awarded a risk preference score of 5-8 representing sensation seeking, while 4-5 defined neutrality. The results showed that people believed others would be more risk tolerant than themselves. Hsee and Weber again conducted a second study in 1997, with another sample of undergraduate, but asked different questions, and obtained the same results.

They suggested that people’s risk preferences depend on their feelings towards risk. When people make predictions of another person’s risk preference, they base their prediction partly on their own feelings and partly on risk neutrality, which reflects lack of feelings. How much people base their prediction depends on how vivid the target person is. If the target is vivid, people can empathize with the target, perceive the target to have feelings similar to their own, and consequently predict the target to make the same choices as themselves. If the target is abstract, people are emotionally distant from the target and would have greater difficulty in imagining how the target feels about risk, and consequently, would resort more to risk neutrality for making prediction. The systematic under-estimation bias of one’s risk tolerance relative to abstract others was also observed by Faff et al.,(2004), in Australia using a sample of 20415 financial planners. Their tests were psychometric, and the results indicated, that generally people tend to underestimate rather than over estimate their own risk tolerance. Only 4% of the sample correctly estimated their .own financial risk tolerance, whereas 73% underestimated it and 23% over estimated it. On average people under estimated their score by about 5%. They however, did not report the correlation between self-estimated and tested risk tolerance. Their study contradicts risk as value hypothesis, which would suggest that people see themselves as more risk tolerant. 

Some studies contend that risk tolerance is a trait. Yip (2000), utilized pro quest financial risk tolerance questionnaire in the University of South Wales. He sought to establish whether financial risk tolerance is a trait or a state. The questionnaire had 9 demographic questions and 25 financial risk related questions, with a sample of 121. He reports that financial risk tolerance is a stable; that it is a psychological trait that is distinguishable and relatively robust and varies from one person to another. Faff et al (2004), using pro quest survey of risk tolerance scores (RTS) establish, that there is some significant correlation between age and risk tolerance. However there is no clear consensus on the impact of age on risk tolerance, because of heterogeneity in some age brackets except for the retired individuals, who had however risk tolerance across the demographic group.

Empirical studies on investment behavior have been carried out in Europe, precisely Russia by Bailey and Kinerson (2005). Their study focused on the relationship between risk avoidance and risk tolerance. The dependent variable was investment choice between stock investment plan and a saving plan, with the independent variables being anticipated request, experienced regret and risk tolerance with two levels. Investment stock plan consisted of 350 different stocks. Their data suggested that one’s risk tolerance is a strong predictor of choice behavior in an investment situation. An individual’s risk tolerance and experienced regret significantly influenced decisions. Anticipation of future regret did not reflect subsequent individual behavior. 

The experience of regret with a particular type of investment did reduce one’s tendency to make similar investments. While estimating risk tolerance in the United States, Roskowski and Grable (2005), took a sample of 386 advisors and 458 clients. They administered questionnaires packaged in the form of survey of financial risk tolerance (SOFRT) composed of 66 questions. The questions were varied in nature including preferences for different investment vehicles, expected returns, reactions to sample portfolios, lifestyles characteristics, probability and pay of preferences. The data showed that when it comes to estimating one’s own risk tolerance, clients are better their advisors. The estimates could be represented paramorphically in terms of a few variables. It was observed that advisors assign too much diagnostic value to certain demographic variables in estimating client risk tolerance. Advisors are influenced by variables that are either spurious or irrelevant. Experts tend to develop and use heuristic shortcuts to arrive at a judgment. More than likely, the advisors were using “rules of the thumb?” to form their judgments, but this only work for some time, if at all.

Unless a heuristic rule is based on statistically valid inferences, it is likely that the rule itself will be flawed. Even when heuristics era is correct, they may not be applied consistently or may be overused. Paun et al (2007),  between 15th September and 15th October 2007, with a sample of 494 respondents in the Romanian capital markets conclude, that age is a relevant factor for individual investors risk aversion. Respondents under 30 years and over 55 years show a high risk aversion, while respondents over 65 years old have no relevance. Age may be related to both financial and psychological factors. People would increase their income and savings when they are getting older and working. Their income would be increasing at a lower rate or even decreasing when they approach retirement. On the other hand, a person’s health is negatively related to one’s age, which is related to a person’s psychological perceptions and confidence. Thus age effects, would contribute to both economic and psychological factors.

Barasinska and Schafer (2013), examines the role of gender in financial risk taking among selected European countries .Their empirical analysis involved household data on financial asset holding as well as self-reported risk tolerance for states such as Austria, Italy , Netherlands and Spain. They establish that Italian women are less likely to invest in risky assets than men, even if they report equal risk tolerance. In contrast, in Austria Netherlands and Spain, men and women with equal risk tolerance levels are equally likely to hold risky financial assets in their portfolios. The results for Austria, Netherlands and Spain, countries with relatively high degree of gender equality, reject the hypothesis that actual risk taking shown by holding risky assets is linked with gender trait.
3 Research Methodology
Research Design

This study adopted a complex descriptive approach to evaluate the determinants of an individual investor’s risk tolerance. Investor bio-psychological attributes were hypothesized to influence an individual’s inclination towards risk. Data on the said attributes such as investor’s age, gender and birth order were obtained.
Target Population
The population of investors from whom a sample for assessing individual risk tolerance in Kenya was drawn, comprising of all investors holding accounts with the Central Depository Systems Corporation (CDSC); the total number of investors were 932,510 as at 30th September 2010 (CMA, 2010). The CDSC was created by the Central Depository Act 2000 to establish and operate a system for central handling securities in Kenya, provide immobilization and eventual dematerialization of, and dealings in securities deposited there within the country and for connected purposes; such securities are immobilized or dematerialized and dealings in respect of those securities are affected by means of entries in securities accounts without physical necessity of certificates. The CDSC provides a reliable source of demand for investments in the Kenyan capital market. The system has created a databank which is ideal for a framework for establishing whether investment managers, advisors and individuals assess their risk tolerance levels before selecting an investment portfolio given limited resources. 

Sampling Technique and Sample Size

Since the population variance with respect to the dependent variable is unknown and also because a large portion of the predictor and criterion variables are measured as categorical and not as continuous variables, the sample size estimate follows the recommendations by Bartlett et al. (2001) and Sekaran (2003), in the form shown below:

no    =             (t)2 * (p)(q)




(d)2

no    =             (2.58)2 * (0.75)(0.25)       =    499.23,  approximately 500 people




(0.05)2
Where no is the sample size; “t” = the value for the selected alpha level of 1% in each tail to increase precision, hence 2.58; (p) (q) =estimates of variance; where “d” is acceptable margin of error for the proportion being estimated, that is the error a researcher is willing to accept = 5%. The selected sample size, of 500, is further informed by three factors: the desire to reduce the sampling error; many respondents may not fill in all the details thus lowering the number of valid responses, and the fact that the target population is expected to be highly heterogeneous with respect to a number of the internal variables under study. The random sample of 500 individual investors was selected from 22 investment banks and 3 stock brokers, which represent the entire licensed brokerage firms by the CMA as at 31 December 2010. A simple random sample was drawn from all the account holders in each investment bank and stock broker, which is considered manageable in terms of costs and representative of all custodians in contact with individual investors. Appendix 3 provides the list of the approximate total number of investors in each custodian firm from which a 0.05% of the total investor population was obtained. Most individual investors’ funds are held by these custodians. Fund managers and other custodians mainly deal with institutional investors, while other CDS accounts may be inactive. These custodians are appointed by the CDSC, under section 9 of CDS Act. The literature reviewed on similar subject in some countries mostly composed of a sample ranging between 2000 - 4,000 individuals (Wang and Hana 2007, Yao et al 2005 and Xiao et al (2005). Samples for these studies were drawn from the developed world contexts, which have a large number of wealthy and relatively more informed investors compared to developing countries. Therefore, the selected sample for a developing country like Kenya is expected to provide sufficient data for reliable results.

Data that was collected included individual investor age, was sub divided into five discrete categories: under 25, between 25 and 34, between 35 and 44, between 45 and 54, and 55 and above.. Investor gender may be male or female as well as home birth order of the individual was categorized when deriving risk tolerance function of an individual investor.

Data Analysis and Processing

Descriptive statistics cross tabulation; ordinal logistic regression and correlation analysis was employed to analyze the data.  Histogram of  risk tolerance and mean, median score and standard deviations  forms descriptive  statistics, which were further analyzed through Statistical Package for Social Sciences (SPSS) version 20 to determine various coefficients, standard error, regression equations tests, Wolfowitz Wald test, one way as well as paired Analyses of variance (ANOVA) was performed on the data. Ordinal logistic regression was applied to test the implication of individual variable in the determination of an individual’s risk tolerance in relation to other variables that have specific ordered characteristics. Each value of the independent components was obtained in the questionnaire and a score ranging to a scale of 47 using a 13-item risk tolerance measurement questionnaire (Grable and Lyton, 1999).
 An ordinal logistic regression analysis was preferred, since risk tolerance is a function of Biopsychological variables have individual components of their functions as shown in the conceptual model. The dependent variable was converted into an ordinal scale with five categories of scores. The maximum possible score was 47. A score of 33 and above categorized as very high risk tolerances, 29-32; Above average risk tolerance, 23-28 average risk tolerance ; 19-22 below average while 0-18 low risk tolerance.

 The equations for this model are as follows:

logit(ρ) = log[ρ / (1- ) ρ] = ln[/ρ (1- ρ)]………………………………………………….(1)

logit ρ  =   ρ = βo+βaA+βgG+βnO+εi………….…..............................................................(2)

             1- ρ

Where   ρ   is the probability of risk tolerance of an investor

ρ=е βo+BaA+βgG+βnO…………………………………………… ………………………….(3)
      1​+е βo+BaA+βgG+βnO
Where βo= coefficient of the constant variable

βa=coefficient of investor age

βg=coefficient of gender of an investor

βn=coefficient of birth order of an investor

            έί is the error term.

ρ -represents the logit of risk tolerance, it is the log of odds that risk tolerance occurs.  Logit risk tolerance represents the log of odds that risk tolerance occurs. The risk tolerance score was ordered in to 5 levels; very high score 33 and above, above average 29-32, average score 23-28, below average 19-22 and very low 0-18.Paun et al.,(2007)

4. Findings and Discussions
b) Age and risk tolerance

Out of 180 respondents under 25 years, 52 had very high risk tolerance score, 49 above average, 64 average, 9 below average and 6 low risk tolerance. For those aged between 25-34 years, 61 had very high risk tolerance, 71 above average, 90 average, 12 below average. The investors aged between 35, 44, 21 had very high risk, 35 above  average, 24 average, 6 below average and 1 low risk tolerance. Those between 45 – 55 years had 5 with very high risk, 6 above average, 8 average and 2 below average. Those with 55 and over years had 1 each for very high risk, above average and average. 

Investors aged under 25 and those between 45-54 years scored average risk tolerance, those between 25-34 years as well as 35-44 years had above average scores on risk tolerance while those aged 55 and above had very high risk tolerance. This implies that younger investors tend to be less risk tolerant and that risk tolerance increases with age except for those in 45-54 years, who may be more cautious because of the middle life challenges at that age. It may be more preferable for such investors to consider allocating their investments in bonds and other lower risk assets such as unit trusts. Those over 55 have a high risk tolerance level probably due to their experiences in life.

Figure 8: Age and Risk Tolerance

[image: image1.emf]
c) Gender and risk tolerance

Of the 235 female respondents, 63 had very high risk tolerance, 69 above average, 84 average, 18 below average and 1 low risk tolerance. While 77 males had very high risk, 93 above average, 83 average 11 below average and 6 low risk tolerance. Females were a total of 235 in the sample with a mean score of average level of risk tolerance; the males were 270 in total with a mean score of above average risk tolerance. Male investors were therefore more risk tolerant than female investors as shown in the figure below. Female investors are generally cautious before undertaking any investment compared to their male counterparts. Pearson chi square test showed that gender had P value of 0.098 while the likelihood exact test showed a P value of 0.084.This implies that the exact test for significance of the correlation at 10% shows the influence of gender in the determination of risk tolerance.

Figure 9: Gender and Risk Tolerance
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b) Birth order and risk tolerance

For the first borns, 33 had very high risk tolerances, 40 above average, 48 average, 4 below average and 2low risk tolerance. There were 79 middle borns with high risk tolerance, 81 above average, 18 below average and 4 low risks. There were 28 last borns with very high, 34 above average, 31 average, 7 below average and 1 low risk tolerance. The first borns had exhibited average risk tolerance while middle borns and last borns had scored above average risk tolerance. First borns may be handling more responsibilities given the family and social expectations, therefore they may be more cautious in their approach to investments and risk in particular. Birth order however had a significance at P=0.880  for Pearson correlation and a likelihood ratio with a significance of P=0.858 which shows that as a single factor it may not influence risk tolerance of individual. investors as indicated  in table 4.1 below. The table provides a summary of Pearson correlation and maximum likelihood ratios for each of the variables tested in the research.

Figure 11: Birth Order and Risk Tolerance
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Gender and age versus risk tolerance

 The cross tabulation splits the previous cross tabulation into two parts. Now the gender is divided into two and compared against age. Out of 180 respondents with under 25 years,  52 had very high risk tolerance score, 49 above average, 64 average, 9 below average and 6 low risk tolerance. Those aged between 25-34 years constituted 61 with very high risk tolerance, 71 above average, 90 average, and 12 below average. The chi-square test was performed separately for age in different brackets amongst the ages. The significance value of the test for age for each group shows that chi-square is not significant, however for those under 25, there is some level of significance with a P value of 0.122 (at α=12.2%). This is suggests lack of relationship between age groups and gender in the determination of risk tolerance.

 The risk tolerance levels for both female and male under 25 was average, females between 25-34 years still had average scores of risk tolerance, while their male counterparts in that category scored between average to above average risk tolerance. At between 35-44 years, females had very high risk tolerance scores, the males scored above average, Between 45-54 years the risk tolerance for males reduced to average and below average while females counterparts scored above average to very high risk tolerance, At 55 and over the risk tolerance for females was reducing to average while the males were increasing to very high. At below 25 most male and females are still single and hence treading carefully on the investment world and risk taking. Many females are married between 25-35years, hence have some sense of security, becoming more willing to accommodate more risk, hence the increment in risk taking. Between 45-54 years many males go through mid-life crises and this may make them more cautious in risk taking. 

At 55 and over the men are ready for fresh challenges, the female in this age bracket may be consolidating their families and would not be keen on taking much risk. The figure below presents the details of these patterns.

Figure 12: Gender Age and Risk Tolerance
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Analysis of variance

The data was further analyzed using one way ANOVA and selected paired ANOVA to determine the significance between the mean compared. One way ANOVA of gender was found to be significant with P=0.077 at 10% level. There was no significant difference between the means of age categories with a significant level of P = 0.321. Post hoc turkey HSD at 95% confidence interval and LSD did not reveal any significance between the categories as shown in appendix 6. One way ANOVA between the means of birth order revealed some significance at 10% at P=0.077. However there was no difference in post hoc analysis. Marital status means were also insignificant in the mean difference P= 0.561 even in post hoc analysis.

Table 4.4 RTS and Gender ANOVA

	R T S

	
	Sum of Squares
	Df
	Mean Square
	F
	Sig.

	Between Groups
	67.539
	1
	67.539
	3.148
	.077

	Within Groups
	10791.221
	503
	21.454
	
	

	Total
	10858.760
	504
	
	
	


Ordinal Logistic Regression Model
The results in appendix, showed that age was significant in the determination of risk tolerance with the P value of P= 0.000, hence the null hypothesis was rejected. All the categories of age were significant determinants except age 55 and above. At under 25, for one unit increase in age, the expected ordered log of odds of risk tolerance increases. By 17.483 as the threshold of risk tolerance rises holding other variables constant, the same results to 17.978 increase in risk tolerance level at between 25-34, 17.976 between 35-44 and 18.273 between 45-54 as shown in the Parameter estimate appendix 6 attached.  Age is therefore nonlinear in the determination of risk tolerance. The mean RTS is below 30 for those under 25years. Individuals between 25-34years and those between 35-44 years have the same mean RTS. The mean RTS reduces quite substantially for those between 45-54 years and rises again at 55years and over as shown in the appendix. This finding is consistent with that of Riley and Chow (1992), who contend that age is nonlinear to risk tolerance.  
Birth order was not significant P= 0.719 well above 0.050, hence we reject the null hypothesis that birth order is not a significant determinant of risk tolerance, with a probability ranging from P =0.308 and P = 0.706 as portrayed in appendix 6. For each unit increase of birth order for first born. We expect the ordered log of odds of risk tolerance to increase by 0.124, as the threshold of risk tolerance increases, holding other variables constant. Similarly, for every unit of second born, the ordered log of odds of risk tolerance will increase by 0.106 holding other variables constant. First borns, however generally had the lowest mean RTS as shown in the appendix, followed by the lastborns. The middle borns scored the highest of the groups; however the differences were not significant as revealed by the statistical tests. 

Researches by Roszkowski (1999), and Sulloway (1997), contended that birth order is a significant factor influencing risk tolerance level of individuals. From the study, first borns would be perceived to be more conservative than later borns this is supported by Gilliam and Swarn (2010), who took a sample of 368 individuals to test the influence of birth order on risk tolerances in Texas United States of America and after running Ordinary Least Squares regression, found that first borns compared to later borns are less risk tolerant.

Gender was found to be significant in the determination of an individual’s risk tolerance with a P value of 0.017, which is less than 0.50. The null hypothesis that gender does not influence risk tolerance was therefore rejected. For one unit increase in gender, the ordered log of odds of risk tolerance reduces by 0.605 as the threshold of risk tolerance rises holding other variables constant. This implies that female investors had lower scores of risk tolerance compared to their male counterparts. This is consistent with majority of the studies examining the relationship between gender and risk tolerance, such as Bajtelsmit and Bernasek (1996), Faff (2008), Grable (2000), Grable and Lytton (1998), and Yao and Hanna (2004), that have also found that women are less risk tolerant than men, however, a study by Grable and Lytton (1999), indicated that gender is not a significant determinant of financial risk tolerance. 
5 conclusion
The study concludes that age was a significant factor influencing an individual investor’s risk tolerance. The null hypothesis was rejected after a Wald test revealed a P value of 0.000.All categories of age were found to be affecting risk tolerance level of the investors. Those between 45 and 55years old had lower average RTS than others although it increases again at 55 and above. At under 25, for one unit increase in age, the expected ordered log of odds of risk tolerance increases by 17.483 as the threshold of risk tolerance rises, holding other variables constant. The same results into 17.978 increase in risk tolerance level at between 25-34, 17.976 between 35-44 and 18.273 between 45-54.  
Gender of individual investors was a major determinant of their risk tolerance with a P value of 0.017 after Wald test at 95% confidence interval, well below the rejection level of the null hypothesis. For one unit increase in gender, the ordered log of odds of risk tolerance reduces by 0.605 as the threshold of risk tolerance rises, holding other variables constant. This implies that female investors had lower scores of risk tolerance compared to their male counterparts. The female investors scored lower RTS than the male investors.
The effect of birth order in risk tolerance was minimal with the lowest level among the categories at P=0.308. One way ANOVA test however revealed that there could be some effect of birth order on risk tolerance at 90% confidence interval, because of P value of 0.077. The ordinal logistic regression coefficients established, that for each unit increase of birth order for first born, we expect the ordered log of odds of risk tolerance to increase by 0.124 as the threshold of risk tolerance increases, holding other variables constant. Similarly, for every unit of second born the ordered log of odds of risk tolerance will increase by 0.106, holding other variables constant. First borns scored low average RTS compared to other categories of birth.
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Appendix
	Parameter Estimates

	
	
	Estimate
	Std. Error
	Wald
	df
	Sig.
	95% Confidence Interval

	
	
	
	
	
	
	
	Lower Bound
	Upper Bound

	Threshold
	[RTS = 1]
	15.233
	2.540
	35.958
	1
	.000
	10.254
	20.212

	
	[RTS = 2]
	16.766
	2.536
	43.711
	1
	.000
	11.796
	21.737

	
	[RTS = 3]
	19.344
	2.537
	58.138
	1
	.000
	14.372
	24.316

	
	[RTS = 4]
	22.129
	2.638
	70.389
	1
	.000
	16.960
	27.299

	Location
	[Var7_Quez1_Gender=1]
	-.605
	.253
	5.710
	1
	.017
	-1.101
	-.109

	
	[Var7_Quez1_Gender=2]
	0a
	.
	.
	0
	.
	.
	.

	
	[Var6_Quez2_Age=1]
	17.483
	.733
	568.843
	1
	.000
	16.047
	18.920

	
	[Var6_Quez2_Age=2]
	17.978
	.662
	738.280
	1
	.000
	16.682
	19.275

	
	[Var6_Quez2_Age=3]
	17.956
	.607
	876.437
	1
	.000
	16.767
	19.145

	
	[Var6_Quez2_Age=4]
	18.273
	.000
	.
	1
	.
	18.273
	18.273

	
	[Var6_Quez2_Age=5]
	0a
	.
	.
	0
	.
	.
	.

	
	[Var9_Quez3_BirthOrder=1]
	.124
	.344
	.130
	1
	.719
	-.551
	.799

	
	[Var9_Quez3_BirthOrder=2]
	.106
	.316
	.114
	1
	.736
	-.513
	.726

	
	[Var9_Quez3_BirthOrder=3]
	0a
	.
	.
	0
	.
	.
	.

	Link function: Logit.

	a. This parameter is set to zero because it is redundant.
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