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Abstract

The current study is aimed at examining the relationship between
financial ratios and technical efficiency of 46 manufacturing firms
included in Karachi Stock Exchange 100-Index in Pakistan from
2006 to 2011. By using Data Envelopment Analysis (DEA) this
study evidences that there is no significant relationship between
financial ratios and technical efficiency of top manufacturing
firms in Pakistan. Only profit margin shows a significant negative
relation with technical efficiency of firms in 2006. The results
further highlighted that most of the top manufacturing firms in
Pakistan remains technically inefficient during 2006-2011. Only
four manufacturing firms depict 100 percent technical efficiency
over the six years. The results of this study suggest two important
implications for investors. First, the financial ratios available in
financial statements of these manufacturing firms may mislead
them while purchasing or selling shares of these companies
because the profitability and market value ratios don’t reflect
the overall performance of these firms. Second, investors should
search alternative investment opportunities because most of the
top manufacturing firms are not efficiently converting their inputs
into outputs which can increase shareholder’s wealth.
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I. Introduction

Lack of sufficient financial literacy and competency together with
insufficient level of thoughtfulness and carefulness makes investors
at risk to deceitful activities and foolish investment decisions
because they ignore basic practical measures before buying and
selling stock in the market. According to a corporate member of
Islamabad Stock Exchange, in Pakistan only 2-5 percent investors
are literate and remaining illiterate investors entirely exhibit herd
like behavior instead of calculating the factors of risk on their
own. Over the world the stock market of Pakistan is the most
valuable market for equities but at the same time it is the most
manipulate market as well. In the last decade the investment in
equity outperform the investment in other classes of assets like
Bank Deposits, Gold, Commodities and Treasury Bills and thus
helps investors to hedge inflation that wear away the purchasing
power of the savings.

Over the world the manufacturing sector plays an important
role in promoting economic growth, employment opportunities,
competition and development in trade. In Pakistan the performance
of manufacturing sector has seen many up and downs during 2010-
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2011. In few months the growth rate was positive while in some
months the growth rate was negative. Three major factors which
badly affected the performance of manufacturing sector were;
continuous increase in input prices, energy crisis and decrease in
demand. In March 2010 the highest growth rate accounted for
the manufacturing sector was 12 percent. After that, a downward
trend was observed in growth of non financial sector. Itis believed
that manufacturing sector is the main source of economic growth
in every country and it is linked with the other sectors of the
economy.

In Pakistan manufacturing sector records 13.2 percent of Gross
Domestic Product (GDP). Overall sector is dominated by large
scale manufacturing which accounts 10.6 percent of GDP. On
the other hand, small scale manufacturing has 81 percent share in
overall sector and it accounts 1.6 percent of total GDP. Large Scale
Manufacturing (LSM) from July 2012 to March 2013 recorded
a growth rate of 4.26 percent which was 1.49 percent in the last
year.

Efficiencyisof various types suchasallocative efficiency, productive
efficiency, overall or technical efficiency, economic efficiency and
scale efficiency.

Fig-1: Moxlaly LSA Grows (%)

Fig. 1: Source: Ministry of Finance, Pakistan (Economic
Surveys)

The Karachi Stock Exchange (KSE) is Pakistan’s first and one
of the oldest stock exchanges in developing markets. KSE was
established in September, 1947. The other stock exchanges in
Pakistan, the Lahore Stock Exchange (LSE) and the Islamabad
Stock Exchange (ISE), were established in 1974 and 1997
respectively. The stock market of Pakistan is smaller in size but
is considerably more active than the markets of the same size. In
2002 Karachi Stock market was declared best performing market
globally. It is a general opinion that the Pakistani capital market
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is a manipulating market operated by a select group of brokers
and traders for their personal interests or financial gains, general
public and investors are just spectators and at the mercy of this
select group of brokers and traders.

In Pakistan majority of investors are illiterate and do not have
awareness about different methods to evaluate firm’s performance.
They may use financial indicators particularly financial ratios
which are easily available in company’s financial statements to
assess whether the firm is efficient or inefficient. But the question
is that which particular financial ratio or group of ratios reflects
the overall performance or efficiency of a firm.

This study contributes in the existing literature of technical
efficiency in three ways. Firstly, the current study is aimed at
examining the relationship between financial ratios and technical
efficiency of manufacturing firms included in Karachi Stock
Exchange 100-Index in Pakistan from 2006 to 2011. As per my
knowledge this will be first study in Pakistani context in which
reflection oftechnical efficiency in financial ratios of manufacturing
firms is analyzed. Most of the previous studies in Pakistan like [7]
and [19] only examined the efficiency of the top manufacturing
firms in Pakistan by using frontier analysis and data envelopment
analysis. Secondly, we extends the study conducted by Oberholzer
(2012) who suggested that for future research the researchers
should replace the fixed assets with total assets as one of the
input while calculating technical efficiency of firms and compare
their results with results found by him. Lastly, as in Pakistan
most investors are financially illiterate therefore, the findings of
this study suggests investors whether readily available financial
ratios or group of ratios can assist them to avoid overvalued or
questionable shares as well as shares of inefficient firms.

The main purpose of the study is of two fold. First, the study
will aggregate the overall performance (technical efficiency) of
manufacturing firms by using Data Envelopment Analysis (DEA).
Second, this study aims to find the degree to which technical
efficiency is reflected by financial ratios by using Pearson
correlation analysis. The findings of this paper will be useful for
investors, financial analysts, credit providing institutions and for
companies under analysis.

The remaining part of the paper is divided into three sections.
The second section lists literature review which is followed by
methodology and analysis. The fourth section briefly explains
research findings. The last section concludes the research followed
by suggestions and limitations of the study.

IL. Literature Review

Accounting values are used to measure the value of any type
of firm. Efficiency means to get the maximum output by using
minimum resources in an optimal way [4]. The formula which is
used in physical sciences to measure the efficiency is described as
itis the percentage ratio of total output obtained to total input used
[8]. Means that how much output is being obtained by using how
much input resources? The same formula can be used with some
modification for the purpose of making financial and economic
decisions. The purpose of measuring efficiency in the domain of
financial decisions would be to investigate into the matters of a
firm’s input resources and output fallout in any type of sector [20].
We can measure the output and input of a firm by using different
financial variables or accounting measurers such as material cost,
labor cost or factory overheads or manufacturing costs can be used
as inputs and sales/revenues or market share can be used as outputs.
This discussion is about manufacturing sector where input costs
matter a lot. The more these inputs are better, the better output
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would be [21]. [11] has measured the efficiency of firms by using
three measures of input (sales, market value, DPO) and three
measures of output (total expenditure, tangible assets and BV) as
avector or composite variable in their study. They used DEA (data
envelopment analysis) technique for measuring the efficiency of
firms and by comparing it with traditional accounting or financial
ratios of firms apparently profitability and marketability ratios.
As per our knowledge, there are very few studies available
about the proper implementation of Data Envelopment Analysis
technique and only one study of [17] that compares this with
traditional ratios. Previous studies provide more concentration
on accounting and financial ratios for measuring the efficiency
of firms which are also taught in the basic course of finance to
business graduates.

These ratios are mainly of five types which are profitability,
market, leverage, efficiency and liquidity. Profitability and market
ratios had been used prominently in the literature [3]. Now, there
are two measures (one is accounting ratios and the other one is
Data Envelopment Analysis) to check the efficiency of firms and
this paper tries to elaborate the effectiveness of DEA approach.
[17] has proved in their study that profitability ratios provide
better results for measuring efficiency of a firm as compared to
market ratios.

Ill. Methodology

To analyses the relationship between financial ratios and technical
efficiency of manufacturing firms only those firms are selected
as a sample which were included in Karachi Stock Exchange
100-Index (KSE-100). Out of 100 companies 46 companies
are finally selected. For the purpose of this research, certain
industries were omitted due to the type of activity. For example,
all companies from the financial services industry were omitted.
In addition, some of the firms were not included in the sample
due to lack of data for the time period being studied. This
study selects a six year period for analysis from 2006-2011.
Sample firms operate in the following industries:

Oil and Gas

Chemical
Construction and Material
General Industries
Industrial Engineering
Automobile and Parts
Food Products
Personal Goods

9. Tobacco

10. Pharma & Biotech

11. Fuel and Energy

12. Utilities

XN R DD

IV. Variable Description

To achieve the first objective of the study we used following DEA
model of inputs and outputs to calculate technical efficiency scores
of manufacturing firms:

Inputs Outputs
Y 1= Sales
Y2= Dividend Payout

Y3=MYV of Equity

X1= Total Expenditures
X2= Total Assets
X3=BV of Equity

All of the inputs and outputs and financial ratios used by this study
were also used by [17] except total assets. Further, to obtain the
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second objective of the study two sets of financial ratios were
employed to check their correlation with technical efficiency
scores of each firm over the six years.

These sets of financial ratios are as follow:
Profitability Ratios

Profit Margin= Net Profit/Revenue

ROA= Net Income/Total Assets

ROE= Net Income/Equity

Market Value Ratios

P/E= Share Price/Earnings

P/BV= Share Price/BV of Equity

P/NAV= Share Price/Total Assets - Total Liabilities
P/CF= Share Price/CF Per Share

DY= Dividend Per Share/ Price Per Share

V. Data Analysis Technique

A measurement tool that could aggregate all inputs (total assets,
expenditures etc.) and outputs (dividend payout, MV of equity,
sales etc.) in a single composite performance measure is required
to achieve the above stated objectives. There are two most widely
used techniques which can measure the relative productivity (or
relative efficiency) are Stochastic Frontier Analysis (SFA) and Data
Envelopment Analysis (DEA). DEA is a non-parametric linear
programming technique which has the capability to approximate
the relative efficiency of a decision making unit (DMU; a firm)
by comparing ratio of outputs to inputs.

The main advantage of DEA technique is that it can deals with
multiple inputs and out puts. Four types of efficiencies (technical,
allocative, economic and scale efficiency) could be estimated by
using Data Envelopment Analysis. DEA can find out efficiencies
from an input-orientated (input minimization) or output orientated
(output maximization) perspective. In practice, the measurement of
these efficiencies required estimation of production frontiers. DEA
after finding a set of linear segments that envelop the observed
data effectively approximate the frontier.

DEA problem could be solved by using a program written by
coelli (1996). This study used following equation to calculate
input oriented technical efficiency of firms with variable return
to scale approach.
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Where N1 is N x 1 vector of ones. This method forms a convex
hull of intersecting planes which envelop the data points and
calculate technical efficiency scores. This VRS specification was
mostly used in 1990s.

VL. Results

Table 1 shows the descriptive statistics for the employed input
and output variables of the study. In terms of assets, total assets
(TA) are showing an increasing trend over the six years for whole
companies which indicates that firms has increased their size.
There is a slow increasing trend in sales of the manufacturing
firms. Similar behavior is showing by the expenses (TEXP) of
the companies during the data period. Market value of equity
(MVE) has increased from 2006 to 2007, decreased in 2008, again
increased in 2009-10 and then slightly decreased in 2011. One
of the possible explanations for the behavior of market value is
high volatility in share prices of these companies in stock market.
Dividend payout (DPO) is also showing up and downs over the
data period. Book value of equity (BE) of firms during the six
year period is continuously increases which indicate that firms
have issued new shares every year.

Table 2 shows the over aggregate performance of companies
which indicates that mean efficiency score of top 46 manufacturing
companies has decreased to 0.952 in 2011 which was accounted
for 0.962 in 2006. The mean efficiency score of these firms start
declining from 2008-2010. To understand what these efficiency
scores tell look at the average efficiency score of first company
(APL) which is 98 percent, this value of relative efficiency
indicates that this company can minimize the consumption of its
inputs by 2 percent without any decrease in its outputs. Looking
at the industry level, oil and gas industry seems more technically
efficient during the period of analysis. In this sector out of 9 firms
4 firms (MGCL, NRL, OGDCL and POL) remain 100 percent
efficient in converting its inputs into outputs from 2006-2011 and
one (PSO) firm in during five from 2007-11.

Firms from chemical and cement industry show slight fluctuations in
efficiency scores during the whole periods. Firms from automobile
& parts and personal goods are looking more efficient to some extent
as compare to chemical and cement industries. Firms from pharma
and biotech industry are also showing satisfactory performance
during the whole period of analysis. Overall, only 6 companies

Minb, A 6 out of 46 have shown satisfactory performance during 2006-2011.
St—yi+YA>0, High energy crisis, low product demand and increasing input
0Xi-XA>0, prices may be an acceptable explanation for this poor performance
N1'A=0 of majority of the companies during 2006-2011.
A>0,
Table 1: Descriptive Statistics: 2006-2011
2006 Mean Median Max Min Std. Dev Skewness Kurtosis
TEXP 13.755 13.758 17.145 10.783 1.367 0.318 2.523
TA 16.437 16.616 18.841 12.997 1.194 -0.396 3.206
BVE 8.553 5.545 35.139 0.635 8.686 1.655 5.197
SALES 16.724 16.779 19.684 12.984 1.267 -0.296 3.501
MVE 20.040 18.890 33.946 16.138 3.878 2.311 7.603
DPO 0.551 0.260 8.095 0.000 1.248 5.099 30.652
2007
TEXP 13.935 13.928 17.106 10.982 1.356 0.211 2.473
TA 16.582 16.797 18.845 13.100 1.201 -0.426 3.042
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BVE 9.733 7.086 64.889 0.470 11.187 2.920 14.137
SALES 16.843 16.854 19.837 12.877 1.277 -0.359 3.760
MVE 20.436 19.358 35.002 17.176 3.888 2427 8.147
DPO 0.425 0.262 3.034 0.000 0.550 2.678 12.313
2008
TEXP 14.185 14.233 17.615 10.913 1.342 0.263 3.009
TA 16.782 16.860 19.068 13.074 1.234 -0.461 3.220
BVE 10.762 7.123 76.249 0.150 12.766 3.217 16.412
SALES 17.002 16.985 20.184 12.681 1.266 -0.541 4.769
MVE 19.872 18.415 35.151 16.338 4.177 2.528 8.363
DPO 0.349 0.299 1.437 0.000 0.348 0.871 3.297
2009
TEXP 14.846 14.854 17.303 11.777 1.115 -0.074 2.983
TA 16.937 16.943 19.187 13.082 1.255 -0.452 3.368
BVE 11.630 7.395 83.803 -0.002 14.349 3.141 15.336
SALES 17.067 17.035 20.233 12.658 1.271 -0.513 4.917
MVE 20.300 18.944 35.952 16.711 4.249 2.543 8.442
DPO 0.604 0.380 8.588 0.000 1.277 5.480 34.726
2010
TEXP 14.974 14.959 17.307 12.014 1.122 -0.057 2.764
TA 17.094 17.108 19.249 13.017 1.295 -0.436 3.536
BVE 12.647 7.892 85.287 0.454 15.349 2.873 12.874
SALES 17.218 17.100 20.426 12.862 1.296 -0.534 4.550
MVE 20.445 19.089 36.319 17.322 4.285 2.546 8.495
DPO 0.435 0.352 2.344 0.000 0.473 1.993 8.019
2011
TEXP 15.104 15.081 17.437 11.452 1.169 -0.351 3.579
TA 17.213 17.254 19.386 13.044 1.314 -0.441 3.566
BVE 13.989 8.245 80.135 0.356 16.190 2313 8.845
SALES 17.361 17.366 20.525 13.024 1.315 -0.505 4.225
MVE 20.341 18.882 36.494 17.014 4.415 2.515 8.333
DPO 0.544 0.328 8.961 0.000 1.305 6.007 39.307

Table 3 presents the Bivariate Pearson correlation between financial
ratios and technical efficiency of top manufacturing firms listed
at KSE. Only profit margin shows a significant negative relation
with technical efficiency of firms in 2006. The results further
highlighted that ROA shows positive correlation with efficiency
scores but this relation is not significant statistically. Similarly
two market value ratios (P/BV and P/E) also have insignificant
positive relation with technical efficiency of firms. In addition,
PM, ROE, P/NAV, DY and P/CF ratios show mix results, in
some years they are positively correlated but in some years these
ratios indicate a negative correlation with efficiency scores but

Table 2: Technical Efficiency Year and Firm wise

all these correlations are statistically insignificant most of the top
manufacturing firms in Pakistan remains technically inefficient
during 2006-2011.

Our results are totally inverse with respect to findings of [17]. This
difference may be due to poor quality of information provided by
the companies in their financial reports in the form of financial
ratios in Pakistan. Overall there is no reflection of aggregate
performance of manufacturing firms in both sets of financial
ratios employed by this study. These results suggest investors to
be careful while using financial ratios for decision making related
to manufacturing firms in Pakistan.

COMPANY 2006 2007 2008 2009 2010 2011 Avg.
APL 1 0.991 0.977 0.959 0.968 0.986 0.98
ARL 1 1 0.997 0.952 0.952 0.961 0.977

MGCL 1 1 1 1 1 1 1
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NRL 1 1 1 1 1 1 1

OGDCL 1 1 1 1 1 1 1

POL 1 1 1 1 1 1 1
PPL 0.93 0.905 0.906 0.886 0.872 0.884 0.897
PSO 0.994 1 1 1 1 1 0.999
SHELL 0.984 1 0.936 0.984 0.991 0.984 0.98
CPL 0.967 0.953 0.954 0.951 0.949 0.949 0.954
ECL 0.918 0.896 0.858 0.852 0.864 0.879 0.878
FFBQ 0.955 0.951 0.948 0.951 0.95 0.952 0.951
ICI 0.941 0.933 0.948 0.935 0.941 0.952 0.942
ACL 0.918 0.919 0.921 0.916 0.921 0.92 0.919
BCL 0.943 0.945 0.944 0.934 0.93 0.928 0.937
BCCL 0.943 0.992 0.929 0.888 0.892 0.912 0.926
DGC 0.929 0.935 0.87 0.862 0.862 0.856 0.886
FCCL 1 1 0.986 0.915 0.899 0.886 0.948
LUCKY 0.947 0.919 0.878 0.882 0.882 0.878 0.898
GHANI 0.94 0.936 0.936 0.936 0.936 0.925 0.935
PAKAGE 0.883 0.888 0.886 0.866 0.869 0.866 0.876
SIEMENS 0.935 0.916 0.904 0.915 0.903 0.892 0.911
THAL 0.969 0.966 0.952 0.935 0.941 0.942 0.951
ALGHAZI 0.964 0.954 0.958 0.953 0.949 0.929 0.951
MTL 0.944 0.951 0.942 0.957 0.937 0.957 0.948
PICT 0.946 0.941 0.913 0.91 0.91 0.907 0.921
AHL 0.961 0.956 0.959 0.949 0.962 0.964 0.959
IMCL 0.943 0.95 0.96 0.926 0.934 0.937 0.942
PSM 0.931 0.949 0.946 0.921 0.933 0.934 0.936
NESTLE 0.94 0.938 0.941 0.941 0.943 0.932 0.939
RMPL 1 0.968 0.964 0.963 0.951 0.953 0.967
UNILIVER 1 0.992 0.981 0.972 0.978 0.977 0.983
BATA 1 0.992 0.988 0.971 0.965 0.964 0.98
COLGATE 0.999 0.99 0.986 0.98 0.971 0.959 0.981
IFL 0.963 0.947 0.946 0.909 0.901 0.904 0.928
NML 0.888 0.873 0.869 0.887 0.878 0.885 0.88
PTCL 0.996 0.998 1 0.955 0.957 0.963 0.978
ABBOT 0.961 0.977 0.97 0.982 0.976 0.962 0.971
GLAXO 0.942 0.946 0.946 0.935 0.938 0.945 0.942
DWL 1 0.992 1 1 1 1 0.999
PTCL 0.9 0.923 0.908 0.919 0.929 0.936 0.919
HUB 0.975 1 1 0.987 0.989 1 0.992
KESC 0.968 0.98 0.984 1 0.982 1 0.986
KAPL 1 0.999 0.987 0.97 0.981 0.957 0.982
SNGPL 0.968 0.996 0.971 1 0.991 1 0.988
SSGCL 0.98 0.988 0.978 0.995 0.97 0.944 0.976
Avg. 0.962 0.962 0.953 0.946 0.945 0.945 0.952
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Table 4.3 Pearson Correlation Between Profitability & Market Value Ratios and Technical Efficiency

Profitability Ratios Market Value Ratios
Year PM ROA ROE P/NAV P/BV P/E DY P/CF
2006 -0.297* -0.02 -0.069 -0.209 0.215 0.253 0.172 -0.005
2007 -0.284 0.009 0.031 -0.02 0.146 0.159 0.07 0.121
2008 -0.22 0.187 0.159 -0.217 0.203 -0.152 0.12 -0.118
2009 -0.146 0.007 -0.165 -0.132 -0.8 0.202 -0.38 0.239
2010 0.058 0.197 0.202 -0.113 0.23 0.212 -0.084 0.222
2011 0.032 0.188 0.19 0.221 0.202 0.218 -0.123 0.214
Total -0.324 0.065 0.217 0.26 0.2 0.240 0.182 -0.009

Correlation is significant at the 0.05 level (2-tailed)

VIL. Conclusion

This paper analyses the relationship between technical efficiency
of manufacturing firms and their profitability and market value
ratios. To calculate the technical efficiency of firms this study
employed data envelopment analysis. The data envelopment
analysis tool is used by adopting variable return to scale (VRS)
and input oriented assumptions. The results show large variations
of technical efficiency between firms within the selected sample
for year on year basis. The results reveal that only 4 out of 46
companies are relatively efficient throughout the selected period
of six years. The results suggest that inefficient firms can increase
their efficiency by utilizing their inputs more effectively. Further
this study found no significant reflection of technical efficiency
of firms in both sets of financial ratios (Profitability and market
value ratios. Pakistan could become a competitive player in the
global market by promoting manufacturing firm’s efficiency by
focusing on the following critical steps:

*  Energy crisis management on long term basis

*  Healthy competition between companies

*  Friendly business environment

*  Transparent business processes

* Improved legal and financial structure

This study has some limitations. The sample size is not too large
and more input and output variable could be examined for better
insight. Further, slacks can be included in the DEA model to
decide about what and how much unnecessary expenses could be
reduced. However, the findings of this study can help companies
which are inefficient, investors and financial institutions in making
decisions about these companies.
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