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Mutual funds have a significant role as an institutional investor to allocate funds in an efficient way. Therefore, 
this study examines efficiency of mutual funds due to their substantial role in the growth of economy. Technical 

Efficiency (TE), Pure Technical Efficiency (PTE), and Scale Efficiency (SE) of mutual funds are examined over the period of 2011 
to 2016 by following Data Envelopment Analysis (DEA). The results showed a TE of 70.6%, PTE of 73%, and SE of 96.3% in 
mutual funds of Pakistan. A significant boost has been noticed in the efficiency of the initial year but it decreased afterward. 
Decreasing return to scale is found 52.40% whereas, increasing return to scale are found 17.41%. There were only 30.19% mutual 
funds which are working on right scale. It suggests that regulators need to closely monitor mutual funds since unplanned growth in 
size of mutual funds will damage the overall efficiency since the decreasing return to scale are found highest in percentage. 
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Introduction 

The mutual fund plays a vital role as an intermediary that purchases different types of securities and issue units to 
investors. These units are highly liquid and provide an investment alternative in the capital market. Return in 
mutual funds is expected to be above average since these funds are managed by professional managers who are 
specialized in the field of finance. They scrutinize securities and look for an investment opportunity to make a 
diversified risk-adjusted portfolio.  

Mutual funds have a long history in Pakistan, National Investment Unit Trust (1962) was introduced as the 
first mutual fund in Pakistan. Recently, mutual funds have shown significant progress in their net assets since it 
increased from 116 billion rupees in 2006 to 453 billion rupees in 2016 while the net assets of closed-end funds 
have decreased from 43.5 billion rupees in 2006 to just 18.7 billion rupees in 2016. The reason behind decrease 
of closed-end mutual funds was the higher accessibility and operational easiness of open-end mutual funds which 
improve their popularity.  
On one hand, mutual funds pool the expenses of research, commission, management and other relevant expenses 
over a large number of financial assets, which eventually reduce the cost of management for their investors. On 
the other hand, they also try to optimize their return and investments by managing it with the most professional 
personals. Moreover, they also allocate money from individual savers and firms to stocks, government securities, 
and other related financial assets in different potential industries of the economy. Consequently, they play an 
important role in the overall growth of the economy, particularly, in the industrial sector. Primarily, this study 
tries to analyze the overall efficiency of mutual fund from 2011-2016 in Pakistan. The current study helps 
managers of mutual funds to identify where they are lacking and where they are performing well. It also helps 
the investors to analyze mutual fund market and suggests which of the mutual funds are a better choice of 
investment based on their level of efficiency. The regulators can identify whether the mutual fund as an industry 
is performing sound as a whole. Is there any need for corrective measures to keep the industry on right track? 
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This paper further discussed the efficiency of funds with the help of some previous empirical studies in 
section II. The methodology is presented in section III whereas, section IV provides the empirical result and the 
final section gives us an overall conclusion of the study with some empirical suggestions. 
  

Literature Review 

Many research studies have analyzed the efficiency of mutual funds e.g. Tavakoli and Houshyar (2014) 
investigated the efficiency and productivity of US mutual funds from 2000 to 2012. The key variables used in this 
research were management fee, fund size, age of fund, incentive fee. For analysis, Data Envelopment Analysis 
(DEA) was used, the results showed that efficiency and productivity were positively related to the age and fee 
and were negatively related to size and fee. 

Garcia et al (2016) conducted worldwide efficiency research on 16,085 equity mutual funds of 35 different 
countries in the Asia Pacific, North America, Europe, and some other countries from 1990 to 2015. The key 
variables for this study were total net assets, turnover, management fee, loads, and fund age. DEA was applied 
and the results showed a negative relationship of return with other variables by applying parametric approach 
(regression model) and a positive relationship by applying non-parametric (DEA).  

Ayadi et al. (2015) analyzed 85 Canadian Socially Responsible Investment (SRI) mutual funds from 2008 to 
2011. They applied DEA on their selected input-output variables. This study revealed that Canadian SRI mutual 
funds were inefficient due to their fund size, and front-end loads. Alexakis and Tsolas (2011) investigated 55 
Greek domestic equity funds to examine the efficiency of equity market using DEA from 2001 to 2004. They 
selected assets, loads, and risk as input variables whereas; return as the output variable. Their results depicted 
that the average efficiency in the equity funds was increased. In another study by Gardijan and Kristo (2017) 
applied DEA to assess the performance of 60 mutual funds in three different time periods; before the financial 
crisis, during financial crisis, and post-crisis from 2005 to 2015 in Croatia. The key variables for this study were 
semi-variance, and expected shortfall as inputs whereas; excess return, skewness and standard deviation as 
outputs. In results, it was found that stock and money market funds were efficient in pre-crisis period, but during 
financial crisis only money market funds performed efficiently, while post-crisis, there is no clear dominance by 
any fund.  

Hendrawan and Sumantri (2013) investigated 105 mutual funds based on 39 fixed mutual funds, 38 balanced 
mutual funds, and 29 equity funds operating in Indonesia from 2007 to 2011. The result showed the highest 
index in CIMB principal Dollar (balanced fund), and Life Investra equity (equity fund) whereas; Trim Capital, 
First state multistrategy, and Obligasi Stabil had the lowest index scores.   

Afshan (2013) assesses the performance of balanced mutual funds, categorized as 15 growth funds and 15 
dividend funds from the period of 2009 to 2012 in India. The standard deviation of return, Value-at-Risk (VaR), 
conditional VaR, and imputed cost were selected as input variables whereas; annual return and residual return 
were selected as output variables. Efficiency scores were measured by applying DEA. The findings of the study 
revealed an increasing trend of efficiency in both categories. 

There is limited literature on efficiency analysis of mutual funds in Pakistan since there are limited studies 
that estimate the efficiency of mutual funds with a DEA approach. Asghar et al (2013) analyzed 100 mutual funds 
of Pakistan to measure the cost-efficiency. An increasing trend in efficiency was noticed in the efficiency of mutual 
funds from 2005 to 2008 but afterward, in 2008, the efficiency scores fall because of the financial crisis. Recently, 
Bangash et al (2018) also evaluated Cost Efficiency (CE) of 44 mutual funds with DEA. The study found there 
were 7 mutual funds which were working efficiently.  

The current study has tried to examine the technical, pure technical and scale efficiency rather than cost 
efficiency which is already analyzed in previous studies. The PTE is the managerial efficiency that how much they 
are efficient in converting inputs into outputs whereas, SE is the size efficiency which tells us about the efficiency 
of mutual fund in a particular size. If it is working efficiently, it will be considered as Constant Return to Scale 
(CRS) and if it is inefficient then it can be due to Increasing Return to Scale (IRS) or Decreasing Return to Scale 
(DRS). The TE is actually the operating efficiency which is calculated by-product of both managerial efficiency 
(PTE) and size efficiency (SE). It describes how much a firm is operationally efficiently in converting inputs into 
outputs irrespective of their size (scale).  Moreover, the focus of the current study is to examine the recent 
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efficiency of mutual funds since the Pakistan Stock Exchange (PSX) performed wonderfully well during selected 
study period from 2011 to 2016. Furthermore, this study has also included Return to Scale (RTS) analysis to find 
the real cause of scale inefficiency in mutual funds as discussed above.  
 

Research Methodology 

Parametric and non-parametric techniques can be used but many empirical studies with small sample size have 
preferred non-parametric DEA which was introduced by Charnes et al in 1978. DEA uses multiple input variables 
and output variables to calculate efficiency scores between 0 and 1. It will be efficient if it attains the level of 
efficiency at 1 and if it is less than 1, it will be an inefficient DMU (Afza & Jam-e-Kausar, 2010).   

 
Input and Output Variables 

Different studies have followed various approaches but this study has selected value-added approach as compared 
to intermediation approach and user cost approach since it selects input & output based on its value addition as 
DMU (Asghar et al, 2013). The present study selected two output variables; Returns and Investments, as these 
variables have been selected in previous empirical studies e.g., (Qamruzzaman, 2014; Barrientos & Boussofiane, 
2005). Both return and investment are an essential part of every financial institution. Mutual funds try to increase 
their returns by investing in different national and international securities. Mutual funds invest in highly 
diversified portfolio to minimize the risk associated with securities and maximize their returns. In this study, 
return is measured as relative return to eliminate the problem of negative values in mutual funds as suggested in 
literature. 

Input variables are; management fee, operating expenses, and total assets. Management companies require 
a remuneration from mutual funds against their management services. This cost incurred by mutual funds is called 
the management fee. Many empirical studies have used operating expenses as an input variable e.g., (Barrientos 
& Boussofiane, 2005). So, this study has also considered operating expenses as an input variable since it is a major 
expense paid by mutual funds. Total assets are also considered important input variable in the current study by 
following previous literature (Cullinan & Zheng, 2012). The details of these variables are provided in table 1. 

  
Table 1. Input and Output Variables 

Variables Input/output Variable Measure 

Relative return Output (Total Income / Total Assets) + 1  

Investment  Output Total investments  

Management fee Input Remuneration of management 

Operating expense Input Total operating expenses 

Total Assets Input Total Assets of Fund 

 

Data 

71 funds are analyzed from 2011 to 2016. Mutual funds were adversely affected after the financial crises in 2008-
09 therefore, this study tried to include the time period after the crisis since the Pakistan Stock Exchange (PSX) 
showed continuous improvement during this study period of 2011 to 2016. The descriptive statistics are provided 
in Table 2. Relative Return of mutual funds in Pakistan is 1.108 in 2011 and 1.103 in 2016 that shows a slight 
decrease in relative return. Investment has also shown a decreasing trend from Rs. value-added billion in 2011 
to Rs. 3090 billion in 2016. Management Fee has shown rapid growth from Rs. 32.34 million in 2011 to Rs. 
51.59 million in 2016. Operating expenses also increased from Rs. 52.54 million in 2011 to Rs. 84.71 million 
in 2016. Assets of the funds show an increasing trend from Rs. 2,940 billion in 2011 to Rs. 4,260 billion. 
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Table 2. Descriptive Statistics of Input and Output Variables 

  Outputs Inputs 

Year  
Relative 
Returns 

Investment 
(PKR) 

Mgt Fee 
(PKR) 

Operating 
Expences 
(PKR) 

Total 
Assets 
(PKR) 

2011 
Mean 1.108 bn 3.64 bn 0.032 bn 0.052 bn 2.94 bn 

S.D 0.082 11.69 bn 0.053 bn 0.137 bn 6.18 bn 

 
2012 

Mean 1.079 3.44 bn 0.040 bn 0.075 bn 4.14 bn 

S.D 0.081 7.33 bn 0.074 bn 0.207 bn 8.31 bn 

2013 
Mean 1.174 2.49 bn 0.041 bn 0.065 bn 3.59 bn 

S.D 0.248 6.19 bn 0.074 bn 0.121 bn 7.58 bn 

2014 
Mean 1.117 2.97 bn 0.044 bn 0.362 bn 4.05 bn 

S.D 0.072 8.30 bn 0.079 bn 0.131 bn 8.87 bn 

2015 
Mean 1.090 3.03 bn 0.051 bn 0.086 bn 4.08 bn 

S.D 0.066 9.28 bn 0.101 bn 0.161 bn 9.67 bn 

2016 
Mean 1.052 2.98 bn 0.051 bn 0.084 bn 4.26 bn 

S.D 0.045 9.14 bn 0.105 bn 0.169 bn 9.45 bn 

Mean 
Mean 1.103 3.09 bn 0.043 bn 0.176 bn 3.35 bn 

S.D 0.068 1.72 bn 0.018 bn 0.029 bn 1.19 bn 

 
Empirical Results 
The efficiency results are provided in Table 3. Technical efficiency or operating efficiency is found at 70.6% 
which suggests that mutual funds are consuming 29.4% more inputs to produce the same level of outputs. 
Technical efficiency improved in 2012 as it increased from 42.7% in 2011 to 83.3% in 2012. Afterward, they 
continuously decreased and reached 67.6% in 2016. This technical efficiency level is lower than found by Asghar 
et al. (2013) who found average efficiency of 92% during the period of 2005 to 2010. It suggests that mutual 
fund industry has lost its way and it is not producing same amount of outputs as compared to earlier study period.  

 
 
 

 
 
 
 
 
 
 
 
 
 

  

Table 3. Efficiency of Funds (2011-2016) 
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Firm wise results of technical efficiency indicate that AKD Cash fund outperformed since it is the only fund that 
remained on the efficient frontier. AKD Index Tracker Fund performed the best with an efficiency level of 99%, 
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it is the second-best performing mutual fund. Habib Stock Fund also remained close to the frontier with an 
efficiency level of 98%. The reason behind outperforming of these funds is that they have the best managerial 
efficiency scores and also scale efficiently as compared to other funds and have the ability to efficiently utilize 
their inputs to generate outputs. Al Meezan Cash Fund, Lakson Money Market Fund, and NAFA Money Market 
Fund are found too far from the efficient frontier and were least efficiency with efficiency scores of 30%, 35%, 
and 37%, respectively. The reasons behind their lowest technical efficiency is managerial inefficiency. 

PTE and SE combine together to form the TE. Mutual funds in Pakistan have lower PTE as compared to 
their SE. This suggests that funds need to improve their managerial efficiency either through producing more 
outputs or by reducing their total inputs to further raise their operating efficiency. PTE which (managerial 
efficiency) is found 73% over the period of 2011 to 2016. AKD Cash Fund and AKD Index Tracker Fund 
performed at optimum level whereas, AL-Meezan Cash Fund, Lakson Money Market Fund, NAFA Money 
Market Fund are amongst lowest managerial efficient mutual funds.  

SE is found 96.3% in mutual funds of Pakistan. AKD Cash Fund, AKD Index Tracker Fund, and UBL Al-
Amin Islamic Cash Fund while Atlas Stock Market Fund, ABL Govt. Securities Fund, Al-Amin Islamic Sovereign 
Fund are found inefficient with the efficiency scores of 0.903, 0.895, and 0.895, respectively. It indicates that 
mutual funds can raise their TE (operational efficiency) then they need to improve their PTE (managerial 
efficiency) since the level of PTE is lower than their SE. 

Figure 2 provides the trend analysis of mutual funds from 2011 to 2016. The average TE in mutual funds 
increased from 42.7% in 2011 to 83.3% in 2012 and then continuously declined until 2016. PTE was at the point 
of 42.7% in 2011, then improved to 84.2% in 2012 and continued to fall to 70.8% in 2016. SE also increased 
from 89.8% in 2011 to 98.8% in 2012 and in 2016, it is found at 95.5%. These results indicate that the mutual 
funds failed to maintain their higher efficiency and need to improve their efficiency level particularly,in terms of 
their PTE. The significant improvement in terms of all efficiencies can be related to stock market revival after 
the worst performance in 2008-09. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 2: Mutual Funds of Pakistan 

Economies of Scale 
This study has also examined economies of scale in mutual funds. Proportional change in outputs resulting from 
the proportional change in inputs is called Return To Scale (RTS). There are three possibilities; Constant Return 
to Scale (CRS), Increasing Return to Scale (IRS), and Decreasing Return to Scale. If there is more proportional 
change in outputs resulting from less proportional change in inputs is considered as IRS or otherwise (DRS) 
whereas, if there is same proportional change then it is considered as CRS. 

Table 4 describes the proportional changes of mutual funds over the period of 2011-2016. 52.40% mutual 
funds have DRS, whereas; 17.41% mutual funds are experiencing IRS, and the remaining 30.19% mutual funds 
are found CRS. These results suggest that most of the funds are working on an incorrect scale. The highest DRS 
are found in 2015 (73.02%) while the lowest in 2013 (27.27%). It suggests that in recent years the DRS problem 
is somewhat more alarming than the initial period of study. IRS has the highest percentage of 33.33% in 2013 
and over the study period, there is a decreasing trend. It indicates that the regulators need to strategically monitor 
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mutual fund as an industry since any unplanned growth may lead to increase in inefficient funds because mutual 
funds with DRS are increasing whereas, mutual funds with IRS are decreasing. So, to improve level of efficiency 
in mutual funds, regulators have to focus on size of the mutual funds and made policy accordingly since mutual 
funds are facing problem of DRS.  

 
Table 4. Scale Economies of Mutual Funds 

 
Year 

Return to Scale 
DRS CRS IRS 

2011 68.52% 11.11% 20.37% 

2012 28.13% 62.50% 9.38% 

2013 27.27% 39.39% 33.33% 

2014 59.68% 24.19% 16.13% 

2015 73.02% 12.70% 14.29% 

2016 57.81% 31.25% 10.94% 

Total 52.40% 30.19% 17.41% 

  

Conclusion 

The efficiency measurement of the mutual fund industry is much important as it is a way for individual as well as 
institutional investors to invest their money in capital markets. It also facilitates financially non-skilled persons to 
invest money in highly diversified portfolios managed by professionals. Therefore, their efficiency is important 
for the management as well as the investors. In addition, the contribution of mutual funds in the economy is also 
key since they facilitate in allocation of funds in various industries of economy. 

It is noticed that the technical efficiency of mutual fund industry is low due to the lower pure technical 
efficiency rather than scale efficiency. It is suggested that mutual funds have to raise their managerial operations 
to improve their operational efficiency since they have lower managerial efficiency. They can do that by decrease 
in their inputs or by enhancing their overall output. This can be achieved by encouraging healthy competition 
amongst them. After financial crisis, the level of efficiency improved however, it deteriorated afterward.  

This study also reveals that most of the mutual funds are inefficient due to higher number of DRS as 
compared to IRS. It indicates that overall industry is growing well however, any unplanned growth may lead to 
more efficiency detrition and raise the number of inefficient mutual funds. Therefore, the policymakers like 
Securities and Exchange Commission (SECP) need to monitor the industry and have to avoid such unproductive 
growth.  
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