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Investment Mode Choice Behavior with
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Abstract Mode choice is an essential and important step in investment planning. The idea of this study focusing on
identifying an application of multinomial logistic regression (MLR) model, that we believe it is important and useful methods
for categorical data analysis. This paper presents the process of derivation and estimation of a MLR for mode of investment in
Bangladesh. This study aims to identify the factors that influence the choice of mode of investment in Bangladesh. We only
have considered three choices of investments such as saving or time deposit, gold and stock market. To identify the model by
practical way, we used real data. In this study a well-designed and pre-tested questionnaire have been used to collect data.
Finally used 766 respondents with consistent and valid information for analysis. The variables of the model have been
predicted based on maximum likelihood method. So, our maximum likelihood parameter estimates, diagnostic and goodness
of fit statistics and odds ratios were obtained from the final fitted logistic regression model. From this study it has been found
most of the respondents prefer saving or time deposit as mode of investment. We also observed that males are 0.705 times less

likely than females to prefer investment of saving over stock market.
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1. Introduction

In an economy, investments provide the most important
economic link between the past, the present, and the future.
This also play a critical role in the growth process. Economic
history shows that countries that flourished in accruing high
levels of national investment largely financed by national
savings, achieved faster rates of economic growth and
progress. Bangladesh investment accounted for 31.3% of its
nominal GDP in Jun 2023, compared with a ratio of 32.0% in
the previous year. Bangladesh has political stability under
a democratic system. Inflation is steady because of good
monetary and fiscal management. Bangladesh is a winning
combination with its high connectivity, competitive market,
business-friendly environment, and competitive cost structure
that can give you the best returns. Bangladesh offers
generous and attractive packages of incentives to investors.
It is now considered as the most liberal and business friendly
economy in South Asia and an attractive destination for
foreign private business and investments. The government
of Bangladesh has given highest priority to augmenting
private investment in Bangladesh. The incentives offered are
considered as the most competitive in South Asia.
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Bangladesh financial market has developed through time.
As a result of this development, financially knowledgeable
investors in the country now have a variety of short- and
long-term modes of investment to explore. Most investors
want to make investments that will yield significant returns
as quickly as possible while avoiding the risk of losing their
money. It is why so many people are on the search for
effective forms of investment that will allow them to grow
their money in a matter of months or years while posturing
little or no risk. By investing wisely, investor can ensure that
their hard-earned money is parked in investments that help
the investor reach their short- and long-term financial goals.
Investment planning is an excellent way to prepare for
retirement so that the investor can finally do the things that
the investor has always done. If the investors are wondering
how to invest a small amount of money in Bangladesh, here
are three investment categories that you can consider,
namely, savings or time deposit, stock market and gold.

1.1. Time Deposit / Savings

A time deposit is a bank account that takes in an amount of
cash that will bear interest with a pre-set maturity date. The
most common type of time deposit account is a certificate of
deposit or CD, which requires you to commit your savings
for a specific term of months or years. It pays a higher
interest rate compared to a regular savings account. At the
same time, there is no limitation as to when one can
withdraw money from a regular savings account, the time
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deposit locks in the money within a certain time. The longer
the bank keeps the money, the higher the interest payment it
offers to the depositor. The interest payment is an amount
earned by having the money in the bank for the term or
period. Time deposits are also called term deposits.

1.2. Stock Market

Investments in stock markets can achieve long-term
wealth creation. However, finding the appropriate stocks to
invest in requires a lot of research and caution. You must
also carefully time your entrance and exit points, as well as
maintain constant investment monitoring. Bangladesh has
two Stock exchanges which include the Dhaka Stock
exchange and the Chittagong stock exchange. Dhaka Stock
exchange (generally known as DSE) is the main stock
exchange of Bangladesh. It is located in Motijheel at the
heart of the Dhaka city. It was incorporated in 1954. Dhaka
stock exchange is the first stock exchange of the country.
There are a total of 651 Securities [18] and 356 companies
[13] listed on this Stock exchange. The listing provides
an exclusive privilege to securities in the stock exchange.
Only listed shares are quoted on the stock exchange. A stock
exchange facilitates transparency in transactions of listed
securities in perfect equality and competitive conditions.
Listing is beneficial to the company, to the investor, and to
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the public at large. The Chittagong Stock Exchange is a stock
exchange based in the port city Chattogram, Bangladesh. It is
one of the twin financial hubs of the country, alongside the
Dhaka Stock Exchange. Established in 1995, the exchange
is located in the Agrabad business district in downtown
Chittagong. [9] It has a combined market capitalization of
over US$ 38 billion as of 2020. [4]

1.3. Gold Investment

Individuals can also invest in solid gold by purchasing
biscuits, bars, or coins. The making charges here are very
low, and you get good returns while selling. There is a
plethora of precious metals, but gold is placed in high regard
as an investment. Due to some influencing factors such
as high liquidity and inflation-beating capacity, gold is
one of the most preferred investments in Bangladesh. Gold
investment can be done in many forms like buying jewelry,
coins, bars, gold exchange-traded funds, gold funds,
sovereign gold bond scheme, etc. Gold stocks generally rise
and fall with the price of gold, but there are well-managed
mining companies that are profitable even when the price of
gold is down. The main reason to invest in gold is because of
the safety it provides. So, for anyone looking to play safe on
their investment, gold can be an ideal choice.

Bangladesh investment: % GDP from 2012 to 2023
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Figure 1

1.4. Related Work

Multinomial logit model has been applied in data analysis
in many areas, for example health, social, behavioral, investment
and educational. Many studies have been conducted previously
on the multinomial logit model in different research field.
The MLR model allows the simultaneous comparison of
more than one contrast, that is, the log odds of three or more
contrasts are estimated simultaneously, Garson (2009) [10].

David P. Baron (1982) [16] identified that the model
demonstrates a positive demand for investment banking advising
and distribution services and provides an explanation of the
underpricing of new issues. Ewa Szafraniec-Silutaet et. al.,
(2022) [1] they established that financial factors have a

greater impact on the development of tangible investments in
agricultural enterprises in Central Pomerania than non-financial
factors. Syed Shahan Ali et al., (2018) [6] they show that
Logistic regression model can be used by investors,
individual as well as institutions or fund managers to
enhance their ability to predict “good or poor” stock. Isfenti
Sadalia et al., (2020) [2] they use binary logistic regression
on the designed model and found that there is one predictor
variable that significantly affects the non-real asset
investment decision is the variable availability of financial
advisors.

Evangelia Karasmanaki et al., (2019) [5] they tried to
identify the most important factors that affect environmental
students’ willingness to invest in renewable energy (RE) by
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developing a logistic regression model. According to their
analysis, the participants in their majority expressed their
willingness to invest, while environmental values, the low
risk and profitability of renewable investments, as well as
preferences for certain energy types were significant factors
determining this willingness. A study conducted by Shaibu
Osmanet et. al., (2016) [7] used multinomial logit model and
they found that the significant association between drug
driving and educational status, Distance traveled, Time
(hours) used in driving by commercial drivers in Ghana.

M.A. Islam et al. (2020) [3] found that the likelihood of
male respondents would choose plane as mood of
transportation more than female respondent in Bangladesh
by using the multinomial logistic model. In research
conducted by Shahidul Hoque et al. (2015) [8] on the
multinomial logistic model for mode of occupational choices
in Bangladesh, the result indicated that the likelihood of male
respondents would choose business as occupation is 5.930
times more than female respondents.

From the above studies we may conclude that very few
empirical studies have done on mode of investment choice.
The present study is designed for derivation and estimation
of a multinomial logistic model and its application to the
modes of investment in Bangladesh. We strongly believe
that, this research will exploit the awareness and behavior
of investors, towards existing modes of investment. The
developed model might help the investors, to present
satisfactory investment and the scheme to fulfill the needs.

The core objectives of this study by using real data
to apply a new statistical method (multinomial logistic
regression model) for analyzing categorical data, to identify
the factors that influence the choice of mode of investment in
Bangladesh.

And to find the likelihood of choosing different types of
mode of investment under different types of socio-economic
and demographic backgrounds.

2. Materials and Methods

2.1. Study Setting

Bangladesh is situated in eastern South Asia and is
bordered by the Bay of Bengal in the south, India, and
Myanmar to the east, and just India to the west. Its general
area is 148460 square kilometers, including waterways.
Bangladesh has a huge population. This little country is
populated by around 170 million people. Here, the population
density is high. About 1329 people reside in a square
kilometer. Bangladesh is predominantly an agricultural
nation, with the majority of its population being farmers. The
administrative structure of Bangladesh currently comprises
eight divisions, namely Chattogram, Dhaka, Khulna, Rajshahi,
Barishal, Rangpur, Mymensingh and Sylhet.

2.2. Survey Design and Population

The survey was conducted from April to July 2023. All the
earning capability men and women from the eight divisions

in Bangladesh, namely Chattogram, Dhaka, Khulna,
Rajshahi, Barishal, Rangpur, Mymensingh and Sylhet were
considered as the population.

2.3. Data Collection and Sampling Technique

Primary data is used in this study. Here, sampling units are
the individuals of the different divisions of Bangladesh. In
this study a three-stage unequal cluster sampling has been
adopted and the reason for three-stage sampling is
administrative convenience [15]. When the clusters are
varying in their sizes, the procedure of drawing of sample is
known as unequal cluster sampling or cluster sampling for
unequal cluster size. Multistage cluster sampling is where
the investigator divides the population into clusters, samples
the clusters, and then resample, repeating the process until
the final sampling units are selected at the last of the
hierarchical levels [19]. For a three-stage sampling, at first,
we divide the entire population into different clusters
(divisions), where the number of districts in each division are
not same. In the first stage, we have selected four divisions
such as Dhaka, Chattogram, Rajshahi and Sylhet, out of
mentioned eight divisions through simple random sampling
(SRS). Secondly, from the selected divisions in the first stage
we draw a sample of eight districts through SRS. In the final
stage, we choose one thana within each district using SRS
and those men and women were considered for the study.
A well designed and pre-tested questionnaire was used to
collect data by skilled data accumulators under constant
supervision. Total of 790 respondents were completed
the questionnaire and after scrutiny the questionnaire 766
respondents included in the study. Remaining 24 questionnaire
were excluded due to not answering the desired questions.

2.4. Study Variables

We only have considered three choices of investments
such as saving or time deposit, gold and stock market. The
possible factors that influencing the choice of investment, we
have considered the factors that is likely to influence sex of
the respondents, age of the respondents, level of education
and type of jobs as a response variable.

2.5. Method of Data Analysis

Raw data were coded, entered, and analyzed using SPSS
statistical software package version 26.0. The logistic
regression is the major tool used in this paper. Specifically,
the logit version of the multinomial logistic model is used.
The parameters of our postulated multinomial logistic
models have been estimated by using maximum likelihood
method. The technique of chi-square test has been applied to
test the goodness of fit of the model. The likelihood ratio test
has been used to test the significance of the different factors.
Multinomial logistic regression analysis was done to identify
the different factors associated with the choice of investment.
Odds ratio with 95%confidence interval (CI) were used to
determine the significance association and a p-value < 0.05
were considered as a statistical significance.
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3. Model Derivation

Multinomial logistic model [11,12,17] used to model
a relationship between polytomous response variables and
a set of regressor variables. Logistic regression model
has an outcome which is categorical and usually binary
(dichotomous) [14]. Therefore, for derivation of multinomial
logistic model for choice of mode of investment, we have
considered the factor that is likely to influence choosing
mode of investment as a response variable and four factors
such as, sex, age level of education and types of jobs
considered as determinants of the mode of investment choice
as regressor variables.

3.1. Model Assumptions

Logistic regression does not assume a linear association
between the response and explanatory variables, the
response variables do not need to be normally distributed,
there is no homogeneity of variance assumption, in other
words, the variances do not have to be the same within
categories, normally distributed error terms are not assumed.

3.2. Categorized Variables

Study Variables

Choice of mode of investments: we only have considered
three choices of investments:

1) Saving or Time deposit

2) Gold and

3) Stock Market

Response Variables

The possible factors that influence the choices of
investment: Here we have considered only four such factors.

1) Sex of the respondents
2) Age of the respondents
3) Level of education and
4) Type of jobs

= Gold

B Savings Or Time Deposite m Stock Market

Figure 2. Pie chart for mode of investment
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Table 1. Categories of variables

Name of variable Categories

Saving or Time deposit

Choices of investments Gold and
Stock Market
Sex of the respondents Male
Female
Upto 35
Age of the respondents 35-45

45 and above

Primary
Secondary
Higher Secondary
Graduation and above

Level of education

Government job
Private job
Business
Others jobs

Types of jobs

Table 2. Operational Definition

Name of variable Reference category | Operational definition

: Savings

: otherwise
Gold

: otherwise
Male

: otherwise
:Upto35
: otherwise
35-45

: otherwise

Choices of

. Stock Market
investments

Sex of the

Female
respondents

Age of the

45 and above
respondents

: Primary

: otherwise

: Secondary

: otherwise

: Higher secondary
: otherwise

Level of education Graduate and above

: Government job
: otherwise

: Private job

: otherwise

: Business

: otherwise

Types of jobs Others jobs

oOroProOoOr(loroProOoOr|loOror|lOr|OoOr Or

3.3. Derived Model for Mode of Investment

The postulated multinomial logistic model for choices of
investment in Bangladesh given below:
Equation-1 (Saving relative to Stock market)

P,
L=1n(5t) = Bio +Bur SEX, + B1oAGE; + B13AGE

Py
+ B14EDU; + B15EDU, + B14,EDU;3
+ B17 JOB; + B15 JOB, + B19JOB; + Uy
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And Equation-I1 (Gold relative to Stock market)

P
L=1In <P_2) = BZO + 821 SEXl + BZZAGEl + 823AGE2
0

+ B,4EDU; + B,5EDU, + B,EDU;
+ B27 JOB; + B25 JOB; + B39 JOB3 + U,

Here Equation-1 is defined for Saving relative to Stock
market and Equation-I1 is defined for gold relative to Stock
market. Where Bipand B, denotes the constant terms for all
reference categories of respondents, such as female, age 45
& above, level of education is graduation & above and have
others service.

SEX, is a dummy variable denoting the two categories for
sex of the respondents: male and female.

AGE; and AGE; are set of two categories representing the
dummy variable age of the respondents, such as up to 35 and
34 to 45 respectively, where age 45 and above as reference
category.

EDU,;, EDU, and EDU; are set of three categories
representing the dummy variable level of education of the
respondents, such as primary, secondary and higher secondary
respectively, where graduation and above considered as
reference category.

JOB,, JOB,and JOB;are set of three categories representing
the dummy variable types of jobs of the respondents,
government service, private service and business respectively,
where others jobs are considered as reference category.

Table 3. General Information on sample data

Nar_ne of Category Number of Percentage
Variables respondents
Mode of
investment Gold 115 15.0%
Stock Market 180 23.5%
Sex of the Male 393 51.3%
respondents Female 373 48.7%
25-35 360 47.0%
r’:sgngg;:’fs 35-45 240 31.3%
45 &above 166 21.7%
Primary 101 13.2%
Secondary 165 21.5%
el G IR
Graduation & 331 43.2%
above
Government job 125 16.3%
Respondent’s Private job 373 48.7%
jobs Business 213 27.8%
Others jobs 55 7.2%
Valid 766 100.0%
Missing 0
Total 766
Subpopulation 55

4. Estimation and Results Discussion

A subpopulation of the data consists of one combination
of the predictor variables specified for the model. It indicates
how many of these combinations of the predictor variables
consist of records that all have the same value in the outcome
variable.

4.1. Test of Fitness of the Fitted Model

Likelihood Ratio Test (Overall fitness test):

We test for whether our model with predictors fits
significantly better than our model with just an intercept
(null model).

Hypothesis:

Ho: All parameters of that effect are zero.

H,: At least one of the predictors regression coefficients is
not equal to zero in the model.

Table 4. Model Fitting Information

Model Model Fitting Criteria Likelihood Ratio Tests
ode
-2 Log Likelihood Chi-Square | df | Sig.
Intercept Only 573.883
Final 515.071 58.812 18 | .000
Table 5. Likelihood Ratio Tests of the model
Model Fitting Likelihood Ratio Tests
Criteria
Main Effect > Loa Likelihood of
-2 Log Likelihood o . .
Reduced Model Chi-Square | df | Sig.
Intercept 515.071° .000 0
Sex of the 521.205 6133 | 2 | 047
Respondents
Age of the 537.277 22206 | 4 | .000
Respondents
Level of 540.626 25554 | 6 | .000
Education
Respondent’s 525.382 10311 | 6 | 012
jobs

The Chi-Square statistic is the Likelihood Ratio (LR)
Chi-Square test that at least one of the regression coefficients
is not equal to zero in the model. The LR Chi-Square statistic
can be calculated by -2*L (null model) — (-2*L (fitted model))
= 573.883- 515.071= 58.812, where L (null model) is from
the log likelihood with just the response variable in the
model (Intercept Only) and L (fitted model) is the log
likelihood from the final iteration (assuming the model
converged) with all the parameters.

a. This reduced (null model) model is equivalent to the
final model because omitting the effect does not increase the
degrees of freedom.

Remarks

On the basis of likelihood ratio test, it has been seen that
all the parameters of our derived model are statistically
highly significant.
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Table 6. Maximum Likelihood Estimate

Parameter Estimates
Mode of Investment® B Std. Error | Wald | df | Sig. | Odds Ratio 95% Confidence Interval for Odds Ratio
Lower Bound Upper Bound
Intercept 1.715 426 16.228 | 1 | .000
Male -.349 190 3.385 1 | .066 .705 .486 1.023
Female 0° 0 .
Age 25-35 -.137 251 .298 1 | .585 872 533 1.426
Age 35-45 .967 .270 12,818 | 1 | .000 2.629 1.549 4.463
Age 45 &above 0 0
Savings Primary -.128 .350 135 1| .713 .879 443 1.746
Secondary -.752 279 7.295 1 | .007 471 273 .814
Higher Secondary | -1.159 .280 17.177 | 1 | .000 .314 .181 543
Graduation &above o 0 )
Government job -.228 468 .238 1 | .625 796 318 1.991
Private job -111 442 .063 1 | .801 .895 377 2.126
Business -721 472 2.340 1 | .126 486 193 1.225
Others jobs o 0
Intercept -.931 .663 1.970 1 | .160
Male .103 257 162 1 | .687 1.109 671 1.834
Female 0 0 ) .
Age 25-35 .062 .353 .030 1| .861 1.064 533 2.124
Age 35-45 975 .364 7.197 1 | .007 2.652 1.301 5.409
Age 45 &above o 0 :
Gold Primary -.385 461 .696 1 | .404 .681 276 1.681
Secondary -563 .361 2429 | 1| 119 .569 .280 1.156
Higher Secondary | -1.307 391 11.198 | 1 | .001 271 126 .582
Graduation &above 0° 0
Government job 537 702 .585 1 | 444 1711 432 6.776
Private job .808 672 1.448 1| .229 2.244 .602 8.371
Business 497 707 495 1 | 482 1.645 411 6.573
Others jobs o° 0

a. The reference category is: Stock Market.
b. This parameter is set to zero because it is redundant.

4.2. Interpretation on Estimated Model

Wald test

This is the Wald chi-square test that tests the null
hypothesis that the estimate equals 0. For Saving relative to
Stock market, the Wald test statistic for the predictor age
35-45 is 12.818 with an associated p-value of 0.000. If we set
our alpha level to 0.01, we would reject the null hypothesis
and conclude that the regression coefficient for Age 35-45
has been found to be statistically different from zero. Again,
for Saving relative to gold, the Wald test statistic for the
predictor higher secondary is 11.198 with an associated
p-value of 0.001. If we set our alpha level to 0.01, we would
reject the null hypothesis and conclude that the regression
coefficient for higher secondary has been found to be
statistically different from zero.

Interpretation of the Intercepts

For those respondents who are female, age 45 & above,
level of education is graduation & above and have other
services all the regressors will have zero values.

Table 7. Estimated values of intercept terms

Equation-I
In (ps/ po) = 1.715
(p+/ po) = Exp (1.715)
(py/ o) = 5.556
P1 = po5.556

Equation-II
In (p2/ po) = -0.913
(p2/ po) = Exp (-0.913)
(p2/ po) = 0.402
P, = po 0.402

For those respondents who are female, age 45 & above,
level of education is graduation & above and have other
services, the probability of investing in saving is 5.556 times
the probability of investing in stock market in equation-I and
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the probability of investing in gold is 0.402 times the
probability of investing in stock market in equation-11.
Interpretation of the Slope Coefficients
Interpretation on the slope coefficients of our estimated
model can be made in terms of odds ratio as follows:

Equation-1 (Saving relative to Stock market)

For the Age 35-45 the odds ratio 2.629, indicates that
respondents age 35-45 are 2.629 times more likely than age
45 &above to prefer investment of saving over stock market.

For the male the odds ratio 0.705, indicates that males are
0.705 times less likely than females to prefer investment of
saving over stock market.

For the education level secondary the odds ratio 0.471,
indicates that secondary level of education respondents are
0.471 times less likely than the respondent’s graduation
&above to prefer investment of saving over stock market and
S0 on.

Equation-11 (Gold relative to Stock market)

For the male the odds ratio 1.109, indicates that males are
1.109 times more likely than female respondents to prefer
investment of gold over stock market.

For the Age 35-45 the odds ratio 2.652, indicates that
respondents age 35-45 are 2.652 times more likely than age
45 & above to prefer investment of gold over stock market.

For the occupation of private job, the odds ratio 2.244,
suggest that respondents who have private job would prefer
investment of gold 2.244 times more likely than respondents
have other services and so on.

5. Concluding Remarks

This study used a multinomial logistic model to examine
how socioeconomic and demographics variables influence
investment mode choice among resident people in Bangladesh.
The variables of the model have been predicted based on
maximum likelihood method.

The results obtained from the table-3 revealed that
respondents would choose 61.5% saving or time deposit,
15% gold and 23.5% stock market as a mode of investment
in Bangladesh. Therefore, most of the respondents prefer
saving or time deposit as mode of investment. On the basis
of likelihood ratio test, our study finds that all the parameters
of our derived model are statistically highly significant.
However, Wald test indicates that there are some parameters
are significant.

For those respondents who are female, age 45 & above,
level of education is graduation & above and have other
services, the probability of investing in saving is 5.556 times
the probability of investing in stock market in equation-I
and the probability of investing in gold is 0.402 times the
probability of investing in stock market in equation-II.
The respondents who are female, age 45 & above, level
of education is graduation & above and have other services,
the probability of investing in saving is 5.556 times the
probability of investing in stock market in equation-1 and the

probability of investing in gold is 0.402 times the probability
of investing in stock market in equation-Il. The respondents
who have private job would prefer investment of gold 2.244
times more likely than respondents have other services.
Therefore, we may conclude that this type of respondents
would like better saving or time deposit as a mode of investment
in Bangladesh. Future studies should be conducted to compare
and analyze the investment behavior in Bangladesh with
foreign investment.

6. Limitations

In any research study, the limitations are important to
acknowledge. Some limitations cannot be controlled by
the researcher, some can be minimized, and some occur
when the researcher tries to balance scientific accuracy
with realism. During the time of conducting the research,
many complexities were faced in the field. Some of the
respondents were not so cooperative and they were not
interested in answering any questions and that was very
challenging to the researcher to collect data. Time was
very limited to collect data from huge number of populations
at eight divisions in Bangladesh and it was a new area of
research in Bangladesh, so it was hard for researchers to
include whole country.

7. Recommendations

We have suggested prospective areas of researches:
future studies can focus on other factors of choosing mode
of investment need, such as income and expenditure.
The outcome of the study may also make the government
aware of the investment sectors. The government should
also take necessary steps for creating a business-friendly
environment for the investors. For similar study in the future,
it is suggested that, database with more comprehensive
information about choice of other investment modes (bonds,
savings letter) can be considered. Therefore, we suggest that, a
similar study can be conducted including interactions effects in
this model.
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