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Abstract

Recent increases in market volatility, economic uncertainty and geopolitical tensions, have magnified invest-
ment risks. Therefore, fund managers need to adopt successful investments strategies and efficient operations
so as to manage risks and protect investors’ interest. Portfolio diversification as an investment strategy would
facilitate the creation of an optimal portfolio resulting in fund efficiency. However, fund size influences re-
sources availability, managerial compensation and operation costs which would affect a fund’s ability to create
well diversified portfolios and eventually a fund efficiency. Thus, the main objective of this study was to in-
vestigate the moderating effect of fund size on the relationship between portfolio diversification and fund effi-
ciency. The study was anchored on modern portfolio theory, capital asset pricing theory, and economies of
scale principle. Secondary data was collected from 25 money market funds (MMFs) over the period 2018 to
2024 yielding 122 fund year observations. Descriptive statistics were used to summarize fund characteristics.
Inferential statistics and panel data regressions were utilized for testing of statistical hypotheses. A two-stage
analysis was adopted whereby in the first stage, efficiency scores were computed using Data Envelopment
Analysis and in the second stage, Generalized Method of Moment was used to determine the dynamic relation-
ship among study variables. The findings revealed that, over the study period, MMFs were not 100% efficient.
Further, portfolio diversification had a significant positive effect on fund efficiency (f=0.520, p-value<0.05).
Fund size had a statistically significant moderating effect on the relationship between portfolio diversification
and efficiency (f=0.522, p-value<0.05). The results implied that small funds are better placed in creating well
diversified portfolios and achieving efficiency. The study recommends that fund managers should create well-
diversified portfolios so as to maximize fund efficiency. Funds should operate at size whereby it is easy to
manage and allocate resources and to keep operations at a low cost in order to achieve efficiency.

Key words: portfolio diversification, efficiency, fund size, assets under management, money market, unit trust
funds, scale of operations.

Introduction ment costs of a fund Therefore, the size of assets
under management of a fund can influence the
amount of resources available for spreading among
various assets, transaction costs and costs involved
in monitoring the portfolio which could either pro-
mote or hinder efficiency.

Various theories establish the link between portfolio
diversification, fund size and efficiency. Modern

Recent increases in market volatility, economic un-
certainty and geopolitical tensions, have magnified
risks involved in investment. Therefore, fund man-
agers need to adopt successful investments strategies
and efficient operations so as to manage risks and
protect investors’ interest. Portfolio diversification

as an investment strategy involves managing a port- . )
folio by spreading investment among various assets, ~ Portfolio theory (MPT) by Markowitz (1952) ex-

resulting in high returns at a reduced risk level plains that through diversiﬁc_ation, it is pos'sible to
(Jayeola et al., 2017). Thus, for a fund diversifica- construct an optimal portfolio that maximizes the
tion is an important strategy in enhancing efficiency expected rate of return for a given risk level thereby

by managing risks and reducing transaction costs to translating L fund efficiency. Economies of scale
obtain higher returns for investors (Kinini et al., concept by Silberston (1972) argues that the average

2023). However, Banko et al. (2010) pointed out (Gl 8 unit of output decr@ases as a.ﬁ“’.“ e)gpands it
that the size of a fund influences its investment ob- TGS Hence, as a fund il e e ool shoyld
jectives, transaction costs and eventually perfor- experience low cost in portfolio management which
mance. Fund size refers to the total value of assets a ~ could enhance the fund efficiency. Similarly, Pastor
fund has to manage (Basso & Funari, 2017). Growth et al. (2018) found that large funds can spread Fhelr
in assets under management could be as a result of resources across a wide variety of assets, potentially
either increase in value of assets held in the fund or prOV}dlng their investors with the beneﬁts of fhverSl'
increase in flow of money from investors (Rao ef al., fication and low costs hence resulting to efficiency.
2017). Fund size influences the resources available : Howeyer, small funds may have more concentrated
for investment, ability to create optimal portfolios, portfolio due to access to a lesser number of re-
speed of portfolio adjustment, managerial compen- sources. Further, Mentel and Horvathova (2016)
sation and operation costs which eventually affects a noted that large fupds et beneﬁ t from the ad-
fund’s efficiency (Garcia et al. 2016; Pastor et al. jante Qf economies of scale since LTI
2018). Chen et al. (2003) noted that fund size deter- cost remain relatively constant as fund size increas-
mines the managers’ ability to allocate monetary es.

resources in assets, investment strategy and invest-
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On the other hand, Hu et al. (2014) claimed that the
benefits of diversification can disappear when funds
hold too many assets due to increased monitoring
costs. Nguyen et al. (2018) and Pablo et al. (2020)
noted that small funds are more efficient than large
funds which could be attributed to low costs and
flexibility in change of investment strategies allow-
ing them to respond quickly to new investment op-
portunities. Farid and Wahba (2022), noted that
large funds experience poor performance resulting
from diseconomies of scale and due to inability of
fund managers to efficiently allocate large amount of
funds flow. Moreover, large new inflows dilute the
overall performance of the fund because fund man-
agers may not efficiently invest the new available
cash (Garcia et al., 2016). Similarly, Yadav (2018)
pointed out that funds are reluctant to diversify as
they grow in size and tend to invest in the same se-
curities, they already own and this limitation erodes
performance. Past studies present mixed results on
the relationship between portfolio diversification,
fund size and efficiency of funds. Despite global
evidence, limited research exists on how fund size
influences the relationship between portfolio diversi-
fication and efficiency of money market unit trust
funds in Kenya.

In Kenya, MMFs are the most dominant funds and
have experienced a dramatic increase in size of as-
sets under management held by MMFs by 383.9%
from sh 51 billion in 2018 to sh 246.8 billion in
2024. According to Capital Market Authority Report
(CMA), 2023, the growth can be attributed to
heightened interest by investors in MMFs largely
attributed to advertising by fund managers. Due to
the rapid growth of MMFs and considering manage-
rial compensation is tied to assets under manage-
ment, concerns are high among stakeholders, wheth-
er the funds are being managed efficiently. Opera-
tional efficiency is a crucial determinant of the long-
term success and survival of funds. Efficient funds
can achieve optimal outcomes such as high returns,
low costs, better risk management and outperfor-
mance of benchmarks while inefficiency implies
poor resource allocation, increased costs, poor risk
management and low returns (Ruslan et al. 2018;
Zafar, et al 2012). One of the perceived advantages
of MMFs is the presence of economies of scale re-
sulting from fund size, such that as the size of the
fund increases it experiences low costs of operation.
However, studies have reported inconsistent results
with economies of scale concept and most of the
studies have been done on the direct effect of size on
fund efficiency (Basso & Funari, 2017; Farida &
Wahba, 2022) but less attention has been expended
on when size alters the relationship between diversi-
fication and fund efficiency. From the study find-
ings, fund managers will be able to know if the size
of the fund influences the relationship between port-
folio diversification and efficiency. Also, how size
of assets under management influences the efficien-
cy of money market funds. The research findings
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will contribute to the existing theoretical and empiri-
cal body of knowledge. Therefore, this study sought
to evaluate the moderating effect of fund size on the
relationship between portfolio diversification and
efficiency of money market unit trust funds in Ken-

ya.

Methodology

Research Design

The study adopted a multi-dimensional research
design that involved causal and longitudinal research
designs. A causal design was used to infer the cause
effect relationship of the moderating effect of fund
size on the relationship between portfolio diversifi-
cation and efficiency. A longitudinal design was
adopted because it involved collecting data from all
the money market unit trust funds in Kenya across 7
years to capture the long-term effects and dynamic
relationship of the study variables.

Population of the Study and Sampling Procedure
The target population for the study comprised of
money market funds approved by the Capital Market
Authority (CMA). As at December 2024, there were
29 registered money market funds in operation in
Kenya. Filtering process was done to include only
those funds that met the selection criteria in the sam-
ple. Consequently 4 funds were excluded due to
missing data and lack of consistent reporting. Thus,
25 MMFs were included in the study and a census
approach was adopted due to the small number of
funds. Money market unit trust funds were the pre-
ferred study population because they are the most
popular unit trust funds in Kenya and have experi-
enced remarkable growth since inception.

Research Instrument

This study relied on secondary data from audited
financial reports of money market funds, CMA an-
nual reports and Collective Investment Schemes
(CIS) annual reports. A data collection sheet was
used as the instrument for collecting data. The in-
strument was designed to capture relevant aspects of
the variables of study such as return, unit holders’
balances, operational expenses, amount of funds
invested in each asset in the portfolio, total value of
asset under management. Validity and reliability of
data was ascertained by obtaining data from authen-
tic sources such as CMA, CIS and MMFs website.
Money Market funds are required to submit audited
annual reports to the regulator (CMA) containing a
summary of financial activities and performance of
MMFs. This encourages accuracy and timeliness of
the data presented in the financial reports. Further,
financial reporting, valuation of assets and perfor-
mance measurement of MMFs is in accordance to
CIS regulation of 2001 and 2013 this promotes
standardization of the reports and ensures consisten-
cy in the annual report preparation across UTFs.
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Data Collection

The study employed secondary data obtained from
download requests of the CMA and respective mon-
ey market fund websites. Secondary data was appro-
priate especially for longitudinal studies that involve
describing trends or examining relationships among
variables across time (Pederson et al., 2020). A doc-
ument analysis was done on the audited annual fi-
nancial reports for a period of seven years from 2018
to 2024. The study period was selected because it
captures a period of rapid growth for MMFs, regula-
tory changes and significant macroeconomic events
that would affect the functioning of MMFs.

Data Analysis

Data analysis involved descriptive statistics and in-
ferential statistics. A two-stage analysis was adopted
whereby first, efficiency scores of the MMFs were
computed using the DEA methodology. Secondly,
panel data regression analysis was used to determine
the, moderating role of fund size on the relationship
between portfolio diversification and efficiency of
MMFs. In the presence of endogeneity bias, a dy-
namic panel model Generalized method of Moments
(GMM) was used to estimate the parameter coeffi-
cients. A significant correlation between the error
term and the regressors was used to establish the
presence of endogeneity in the data. The GMM
model controls for endogeneity bias, serial correla-
tion and heteroscedasticity through transformations
and use of instrument variables. Specifically, system
GMM model by Arellano and Bover (1995) and
Blundell and Bond (1998) was used to analyze data
and draw inferences about the relationship that exists
among the variables. The validity of system GMM
model estimation was determined by Arellano and
Bond (1991) test for second order serial correlation
of the disturbances. Also, Hansen and Sargan test for
overidentifying restrictions were used to check for
the validity of instrument variables. The research
hypotheses were tested at 5% level of significance
using t statistics and probability values in order to
make inferences and conclusions. Data analysis was
done using STATA version 18 software.

Efficiency Estimation using Data Envelopment

Analysis
Data Envelopment Analysis a non-parametric, linear
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programming model was used to compute the effi-
ciency scores of money market funds. Specifically,
the input-oriented, Banker Charnes and Cooper
(BCC) model that assumes variable returns to scale
(VRS) was adopted. The input- oriented approach
indicates how much a firm can minimize it’s input
for a given level of return. The DEA model is con-
sidered as a superior tool for evaluating efficiency
because first, it does not require the assumption of
an underlying functional form relating inputs to out-
puts. Secondly, it incorporates multiple inputs and
outputs that can be expressed in different units of
measurement.  The inputs selected for the study
were risk as measured by standard deviation, opera-
tional expenses and unit holders’ balance while out-
put was annual return obtained by the fund. The effi-
ciency score ranges from 0 to 1 whereby an efficien-
cy score of 1 implies that the fund is 100% efficient
while a score of less than 1 implies the fund is rela-
tively inefficient.

After obtaining the efficiency scores, the second
stage of analysis involved regressing the efficiency
scores with the explanatory variables. However,
directly regressing DEA efficiency scores on explan-
atory variables can result in unreliable results and
incorrect statistical inference. Therefore, to correct
the bias and dependence in DEA efficiency scores, a
bootstrapping procedure of 2000 replications was
done. Simar and Wilson (1998) proposed a boot-
strapping approach to correct the inherent bias in
DEA procedure and estimate confidence intervals
for the efficiency scores resulting to biased corrected
efficiency scores. Fitting the biased corrected effi-
ciency scores into the regression model leads to the
estimation of more accurate standard errors for the
regression coefficient and reliable statistical infer-
ences.

Measure of Variables

The study employed several key variables to assess
fund performance, with each variable measured us-
ing established methods from prior empirical re-
search. The operational definitions and correspond-
ing reference studies are summarized in Table 1.
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Table 1: Measure of variables
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Variable Measure Related Studies
Fund size Natural log of total assets under manage- | Nguyen ef al. (2018)
[:LDg AUM Slngh and Tando
(2021)
ment )
Portfolio Diversifi- | Modified Herfindahl -Hirschman Index | Adem (2022)
cation n Rodriguez (2018)
1— Z w7
=]
Efficiency Efficiency score by DEA | Abate (2021)
Weighted sum of output Galagadera and  Sil-
: : vapulle (2002)
Weighted sum of input
Output Annual Return | Bodie et al. (2024)
NAV. — NAV_ _, 4+ Income
[ T T J. ]xlﬂﬂ
NAV,_,
Inputs Risk as measured by standard deviation, | Murthi et al (1997)
| — Riley and  Brown
T2, (R — R)? (2000)
%= T Baghdadabad et al
N (2013)
Operational expenses and unit holders’
balances

Dynamic Panel Model Specification

Dynamic panel regression models capture the persis-
tence in behavior of outcome variable and the con-
temporaneous relationship of the explanatory varia-
bles (Piper, 2014). Past studies by Garcia and Vidal
(2021), Cohen et al. (2019), Tripathy (2017) and
Budiono (2009) contend that funds exhibit persis-
tence in efficiency. Moreso, the study involved col-
lecting data from 25 money market funds for 7 years
hence meeting the GMM specification of small T
and large N (N>T). The GMM model incorporated a
lagged value of efficiency score as an explanatory
variable to account for the possibility that past effi-
ciency can influence the current level of efficiency.
The study adopted the two-step system GMM model
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for analysis. System GMM improves significantly
the estimates’ accuracy and enlarges efficiency
when the lagged dependent variables are considered
as poor instruments in the first-differenced regres-
sors (Greene, 2003; Baltagi, 2002). Moreover, sys-
tem GMM is more appropriate in the use of unbal-
anced panel data and gives more robust results than
the first difference GMM (Bond et a!l., 2001).

The moderating effect of fund size involved two
steps as determined by the following equations. The
first step was to run a regression before the modera-
tion effect (Model 1)
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The first step was to run a regression before the moderation effect (Model 1)

VRS, = B, +B1VRS;e_y + BDIV,, + i 1 &,

.................................... Model 1
The second step was to expand the equation to include the moderator (fund size) and its interaction term
(Portfolio diversification * fund size).

VRS, = B, + BsVRS,_, + B DIV, + B AUM,, + B, DIV* AUM,, + p, + &;,

...... Model 2
Where;
VRS,
= Bias corrected efficiency scores of fund i at time t
VRS;, 4
= Lagged bias corrected efficiency score (dependent variable)
DIV,
= Portfolio diversification of fund i at time t
AUM,,
= size of fund i at time t
DIV*AUM,,

= interaction term
B e B &

= regression coefficients

Moderation is determined via the interaction be-
tween the moderator and the independent variable.
The presence of moderation was tested by assessing
the significance of the interaction term. If the coeffi-
cient of interaction term is significant then modera-
tion is supported. Prior to multiplication of variables
of interest and model estimation centering was done.
The reason for centering is that the main effect (DIV
and AUM) is likely to be highly correlated with in-
teraction term (DIV*AUM) and this will produce
estimation problems caused by collinearity, resulting
to poor estimates of regression coefficients, large
standard errors and reduced power of the statistical
test of the interaction (Hayes, 2018). Therefore, cen-
tering was done to eliminate the possibility of multi-
collinearity among the study variables and the inter-
action term.
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Results and Discussion

Descriptive statistics were used to summarize fund
characteristics and they included mean, standard
deviation, maximum and minimum. Inferential sta-
tistics are mainly concerned with estimation of pop-
ulation parameters and testing of statistical hypothe-
ses. Inferential statistics involved correlation analy-
sis and linear regression analysis.

Descriptive Statistics for Inputs and Outputs
used in Data Envelopment Analysis

According to the results in Table 2, the overall mean
return was 10.465% with a standard deviation of
2.888 implying that the returns on investment port-
folios were widely spread out from the mean
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Table 2: Descriptive statistics for inputs and outputs used in DEA

Variable N Mean Std. Dev. Min Max
Annual return 122 10.465 2.888 3.5 17.7
Unit holders’ balances 122 6,285 12,471 5.14 68,182
Operational expenses 122 20.688 39.095 0.045 204,912
Volatility of returns 122 0.687 0.571 0.01 2494

The overall mean for unit holders’ balances was Ksh
6.285 billion with a standard deviation of Ksh 12.47
billion suggesting that funds manage diverse unit
holders’ balances due to new deposits and withdraw-
als by investors. For operational expenses, an overall
mean of Ksh 20.7 million with a standard deviation
of Ksh 39.1 million implied that the fund’s opera-
tional expenses were widely spread out from the
mean. The overall mean for risk measure was 0.687
with a standard deviation of 0.571 implying the level
of risk was moderately low. The moderate risk could
be as a result the investment strategy adopted by
fund managers in an effort to reduce the possibility

Table 3: Efficiency scores

of loss due to variations in returns. Notably, the min-
imum risk level was 0.01 indicating that the degree
of risk for some funds was low. On the other hand,
the maximum risk level was 2.494 indicative of high
total risk levels probably due to increased firm level
volatility.

Efficiency Scores by Data Envelopment Analysis
Table 3 provides a summary for overall technical
efficiency score, pure technical efficiency scores,
scale efficiency scores and bias corrected efficiency
scores.

Efficiency Score Mean Std. dev. Minimum Maximum
Overall technical efficiency Score 0.302 0.329 0.002 1
Pure technical efficiency score 0.52 0.375 0.003 1
Scale efficiency score 0.607 0.349 0.004 1
Bias corrected efficiency score 0.468 0.336 0.039 1

As per the results in Table 3, over the seven- year
period, the average OTE, PTE and SE scores were
less than 1 meaning that MMFs were not 100% effi-
cient. The mean OTE score was 30.2% implying
that funds input utilization and scale of operations
can be increased by 69.8% to achieve 100% effi-
ciency. The average PTE score was 52% signifying
managerial underperformance in input utilization.
Thus, the efficiency level can be increased by 48%
if managers utilize the fund’s resources efficiently.
The SE score of 60.7% shows that funds are affect-
ed by their size or scale of operations, to achieve
100% efficiency the funds need to adjust their scale
of operations by 39.3%. The SE score suggests that
funds are either operating at increasing returns to
scale or decreasing returns to scale hence there is

need to either scale down or increase scale of opera-
tions so as to operate at the optimal scale. Upon
estimating the bias corrected efficiency sores, the
mean declined to 46.8% with a standard deviation of
33.6%. The 46.8% mean efficiency score suggest
that for money market funds to achieve 100% effi-
ciency they need to reduce their input utilization by
53.2%. In the second stage of analysis, the study
adopted the bias corrected efficiency scores as the
dependent variable in the regression analysis.

Descriptive Statistics for Portfolio Diversification
and Fund Size

Table 4: Summary of Descriptive Statistics for Port-
folio Diversification and Fund Size

Variables N Mean Std. Dev Min Max
Portfolio Diversifi- | 122 0.509 0.151 0.000 0.792
cation

Fund Size 122 6,339 12,502 9 68,332

J. Env. Sust. Adv. Res. Vol 11 (1) 2025) 23 - 33




Moderating Effect of Fund Size on ..

Statistics in Table 4 shows that the mean for portfo-
lio diversification over the study period was 0.509
with a standard deviation of 0.151 indicative of
moderately diversified portfolios and differences in
the kind of portfolios held the MMFs. The overall
minimum of 0.000 revealed that some funds concen-
trated their investment in one asset, hence potential-
ly exposing the investment to both unsystematic and
systematic risk. The overall maximum of 0.792 is an
indication that some funds were highly diversified
which supports the MMFs investment objective of
creating diversified portfolios due to the skills and
ability of professional fund managers.

The overall mean for fund size was 6.339 billion
with a standard deviation of 12.502 billion signify-

Table 5: Pairwise Correlations

29

ing that the values for fund size were widely distrib-
uted around the mean. Considering the year 2024,
the minimum fund size was 9 million whereas the
maximum fund size was 68 billion an indication that
some funds are small in size whereas others are large
as determined by AUM.

Correlation Analysis of Portfolio Diversification,
Fund Size and Fund Efficiency

The study sought to investigate the moderating ef-
fect of fund size on the link between portfolio diver-
sification and efficiency. A correlation analysis was
performed to determine the strength and direction of
the linear relationship between the variables. The
results are portrayed in Table 5.

Variables (1) 2) 3) 4

(1) VRS 1.0000

(2) VRS (-1) 0.3857*** 1.0000
(0.0001)

(3) DIV 0.2259%** 0.2037** 1.0000
(0.0123) (0.0454)

(4) Log AUM -0.4834*** -0.5710%** -0.0935 1.0000
(0.0000) (0.0000) (0.3058)

P-values in parenthesis, ***p < .01, **p<.05, *p<I

Results in Table 6 indicate a negative and significant
relationship between fund efficiency and fund size
(r=-.0.4834, p- value >0.05). A possible indication
that as a fund grows in size its efficiency decreases.
The relationship between fund size and portfolio
diversification was negative but insignificant (r= -
0.0935, p-value= 0.3058) an indication that it is pos-
sible to isolate the impact of each variable on effi-
ciency. The relationship between fund size and the
lagged efficiency score was negative and significant
(r= -0.571, p-value <0.05) meaning there is a co-

movement but in different directions.

Diagnostic Tests

Diagnostic tests were done to determine whether the
assumptions of regression for model 1 and model 2
had been met. They included omitted variable and
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model misspecification test, multicollinearity, heter-
oscedasticity, autocorrelation and stationarity tests.
The diagnostic tests confirmed that the models were
correctly specified, the absence of multicollinearity,
heteroscedasticity and autocorrelation. Further all
panels were stationarity at level. Hence, it was possi-
ble to obtain efficient and reliable results due to the

robustness of the estimated models.

Endogeneity Test

Endogeneity problem occurs when one or more of
the regressors correlate with the error term. Endoge-
neity test was done to determine if the residuals are
significantly correlated with the explanatory varia-
bles. The test results are presented in Table 6.
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Table 6. Endogeneity Test
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Variables (1) ) 3) 4) 5) (6)
(1) Residual 1.000
(2) VRS 0.894*** 1.000
(0.000)
(3) VRS (-1) 0.560%** 0.386%** 1.000
(0.000) (0.000)
(4) DIV 0.213** 0.226** 0.204** 1.000
(0.036) (0.012) (0.045)
(5) Log. AUM -0.755%* -0.483%** 0557 I\ -0.093 1.000
(0.000) (0.000) (0.000) (0.306)
(6) DIV*AUM 0.0230 -0.015 0.013 -0.073 -0.025 1.000
(0.821) (0.870) (0.897) (0.422) (0.787)

According to the results in Table 6, significant corre-
lation exists between the residuals and some of the
variables at 5% level of significance. Correlation
coefficient between the residual and efficiency score
was positive and significant (r= 0.894, p val-
ue<0.05). Correlation coefficient between the resid-
ual and lagged efficiency score was positive and
significant (r= 0.56, p-value <0.05). Correlation co-
efficient between the residual and portfolio diversifi-
cation was positive and significant (r= 0.213, p-
value <0.05). Correlation coefficient between the
residual and fund size was negative and significant
(r= -0.755, p-value <0.05). The correlation coeffi-

Table 7: Generalized method of moment model

cient between the residual and the interaction term
was positive but insignificant (r=0.023, p-value
<0.000). The existence of a significant correlation
between the residuals and the regressors’ means
there is presence of endogeneity hence it was appro-
priate to fit a dynamic panel model- GMM that con-
trols for endogeneity.

Dynamic Panel Model

Considering the dynamic nature of funds efficiency,
a Generalized Method of Moment model was esti-
mated and the results are shown in Table 7.

Model 1 Model 2
Efficiency (GMM-sys) (GMM-sys)
VRS (-1) 0.1620 0.0579
(0.076) (0.2070)
DIV 0.520%** 0.5063***
(0.000) (0.0040)
Constant 0.088 0.2314**
(0.243) (0.0170)
AUM -0.3700%**
(0.0000)
DIV*AUM 0.5220%**
(0.0050)
Observations 74 74
No. of instruments 6 15
ARI1 (p-value) 0.013 0.014
AR2 (p-value) 0.377 0.448
Hansen-J (p-value) 0.193 0.222
Sargan Test (P-value) 0.1901 0.002

p-values in parentheses *p <0.05, ***p< 0.01
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The validity of the system GMM for model 1 and
model 2 was checked by the test for second order
serial correlation AR (2), Sargan and Hansen test.
The test for AR (2) yielded a p- values>0.05 imply-
ing no presence of autocorrelation in the disturb-
ances of the first difference equation. Both Hansen
and Sargan tests for overidentifying restrictions were
not significant (p-values >0.05) hence a conclusion
was made that the instruments used in the models
are valid.

According to the results of system GMM for model
1 that determined the effect of portfolio diversifica-
tion on fund efficiency, the lagged efficiency score
was not significant (= 0.162, p-value >0.05) mean-
ing that over the sampled period, the past level of
fund efficiency does not influence the current level
of fund efficiency. Portfolio diversification had a
positive and significant effect (B =0.52, p-value <
0.05) implying that as a portfolio gets more diversi-
fied fund efficiency increases.

Model 2 was used to determine the moderating ef-
fect of fund size on the relationship between portfo-
lio diversification and fund efficiency. From the
results, the intercept term was significant (§=0.2314,
p-value <0.05), the lagged efficiency score was posi-
tive but not significant (=0.0579, p-value >0.05).
Portfolio diversification had a significant positive
effect (B=0.5063, p-value<0.05) meaning that diver-
sification strategy was beneficial to the funds be-
cause it enhances efficiency. Fund size had a signifi-
cant negative effect (=-0.37, p-value <0.05) on
efficiency implying that as the size of a fund increas-
es, the efficiency of the fund decreases. Further the
coefficient of the interaction term was significant
(B=0.522, p value < 0.05) at 5% level of signifi-
cance. The introduction of the interaction term
seems to have lessened the effect of diversification
on efficiency of funds. Holding all other factors con-
stant, fund size moderates the relationship between
portfolio diversification and level of efficiency of
MMFs.

Conclusion

From the findings, the study concluded that portfolio
diversification has a significant positive effect on
efficiency of money market funds. Thus, as a fund’s
portfolio gets more diversified its efficiency increas-
es. Empirical results suggest that diversified portfoli-
os facilitate efficiency of funds through optimum
utilization of monetary resources to generate maxi-
mum returns at a certain level of risk. The study
findings align with modern portfolio theory by Mar-
kowitz (1952) which underscores the value of risk
dispersion in maximizing returns. Consistent with
the present finding, Kinini ez al. (2023) and Jayeola
et al. (2017) noted that diversification of funds is
associated with lowering overall risk and improving
fund’s efficiency. However, the finding contradicts
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that of Hu et al. (2014), who reported that diversifi-
cation strategies negatively impact fund efficiency.

The results on moderation suggest that fund size
influences the strength of the relationship between
portfolio diversification and fund efficiency. Alt-
hough, introduction of the interaction term seems to
have lessen the effect of diversification on efficiency
of funds. This implies that small funds are better
placed in creating well diversified portfolios and
achieving efficiency while large funds experience
difficulties in creating well diversified portfolios
which reduces their efficiency. It therefore implies
that probably large funds experience liquidity prob-
lems, inability to quickly change portfolio composi-
tion, increased fees and expenses and scarcity of
good investment ideas which translates to inefficien-
cy. Prior studies that relate with the present findings
include Farid and Wahba (2022), who observed that
large funds may experience poor performance as a
result of diseconomies of scale and fund managers’
inability to efficiently allocate substantial fund in-
flows. Nguyen et al. (2018) and Pablo et al. (2020)
noted that small funds are more efficient than large
funds and in general, they provide higher returns
which his could be attributed to the low costs and
flexibility in change of investment strategies. The
findings contradict the economies of scale theory
and supports the diseconomies of scale concept.
Therefore, fund managers security selection ad-
vantage may diminish as the fund becomes large
while operation and transaction costs increase hence
resulting to inefficiency.

Recommendations

Portfolio diversification positively influences the
efficiency of funds, fund managers should therefore
adopt diversification strategy and evaluate the covar-
iance of the returns of assets held in the fund portfo-
lio in order to achieve a higher risk adjusted return
for investors. Given the finding that fund size mod-
erates the relationship between portfolio diversifica-
tion and efficiency. The results suggest that the abil-
ity of funds to construct diversified portfolios and
achieve efficiency is influenced by fund size. There-
fore, it is recommended that fund managers of
MMFs should operate within an optimal size that is
easy to create a well- diversified portfolio and less
costly to manage. At an optimal size it is less costly
to manage the fund and easy to allocate resources
and monitor portfolios. Regulators should assess the
size and scale of operations of the MMFs by track-
ing the pattern of net asset value of the fund and
performance against its benchmark to find out if the
fund’s size is suitable for its investment objective
and earning capability. These measures can ensure
that a fund’s size does not become so large to limit
its investment strategy or becomes problematic to
manage.
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