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The importance of the profitability of public enterprise for capital expansion
and development has been highlighted in various studies, e.g. in [2], [4] and [5].In
Pakistan the increasing role of the public sector in resource mobilization points to
the need for analysing public enterprise profitability because of its immense impor-
tance for capital financing and growth.

This paper analyses the profitability of public enterprises in Pakistan using a
ratio-analysis methodology which chooses performance indicators on the basis of
their sensitivity to the operational health of the enterprises. The profitability ratios
discussed here have been derived from the public-enterprise balance-sheets [9] and
constitute the choice-set from which four ratios have been selected on the basis of
their predictive power. (See [1], [3], [8] and [10].) In this way, the arbitrariness
involved in the choice of the appropriate ratios for analysing enterprise profitability
is overcome, even though profitability measurement may still be distorted to such an
extent that effective prices diverge from opportunity costs. This makes the task of
performance evaluation difficult as such an exercise has to take into account the
implications of market distortions. The usefulness of profitability as an indicator of
relative inter-firm performance is therefore limited by the fact that prices are
administered with reference to products and are not tied to firm experience. But,
owing to the lack of data on the required variables, the effect of market distortions
on profitability is difficult to analyse.

To assess developmental implications of profitability, gross profit and factor
productivity of low-performing enterprises have been compared with those of high-
performing enterprises, The comparison should provide useful insights into the
operational performance of public enterprises.

Ratio Analysis

The methodology used for selecting appropriate profitability-performance
indicators is a simpler version of the one developed by Gupta in [3]. The seventeen
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ratios specified on the basis of studies by Ahmed [1], Gupta [3], Mohsin [8] and
Walker and Baughn [10], constitute the choice-set from which four have been
selected on the basis of their predictive power, which is determined by the number of
enterprises accurately classified by a ratio between two equal groups of known well-
performing and poorly performing enterprises (Appendix Table 1). Two ratios with
equally low classification errors were ignored because they measure gross profit
after depreciation, while in public enterprises depreciation can be considered a part
of profit since it does not involve a cash expense and can be used for investment
purposes [8]. The break-even points, which minimize the number of misclassifica-
tions in the rank ordered arrays, are also used to identify the badly performing enter-
prises which are listed in Table 1. (Also see Appendix Tables 1 and 2).

Table 1

Low-Performing Enterprises in 1981-82

Classification Enterprise Code
I. Classified by all four Ratios 1;12:24:;25
II.  Classified by three Ratios 5:22:26:40:41

Source : Appendix I, Table 2.

Performance Comparison

The analysis of the profitability levels of poorly performing enterprises (as
measured by the four selected ratios) and their relative performances from 1977-78
to 198182 showed that the poor performance during the final year of this period
was the result of the aggravation of a declining trend which was already present in
the earlier years of the period. The typical path of a poorly performing enterprise
during this period was characterized by a substantial annual decline in profitability.

Table 2 compares gross profit per employee, the value added per employee,
gross profit as a percentage of the value added, and labour share in the value added
for poorly performing and high-performing enterprises, and points to certain conclu-
sions regarding the effect of operational conditions on enterprise profitability.

The table shows that poorly performing enterprises were characterized by large
deficits per employee, and the figures for gross profit as a percentage of the value
added exhibited wide fluctuations. However, even when the deficits were extremely
large, as in the case of the enterprise bearing Code Number 24, the enterprises
have not been allowed to go into liquidation, with the balance required for day-to-
day operation being subsidized from government revenues. The value added per
employee was also much smaller in the poorly performing enterprises, pointing to a
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relatively unproductive utilization of labour. That labour share in the value added by
the poorly performing enterprises is greater than that in the high-performing enter-
prises shows, assuming similar wage levels in the two categories of enterprises, much
higher labour intensities in the low-performing enterprises.

Table 2

Gross Profit," Factor Productivity and Utilization
(198182)

Enterprise Gross Profit Value Added Gross Profit Labour Share
P per Employee  per Employee as Percentage of in Value Added
(Thousand Rs.) (Thousand Rs.)  Value Added (Percent)

Low-performing Enterprises®
1 —6.12 18.43 -33.20 69.86
5 —10.42 6.08 —-171.50 361.29
12 —52.73 48.46 —108.80 70.11
22 0.33 17.28 1.90 85.50
24 —364.91 9.01 —405.20 291.72
25 8.29 16.14 -51.30 95.58
26 495 8.68 57.10 192.36
40 —55.04 1.47 —373.00 1113.04
41 —12.56 2.48 —506.80 283.76
High-performing Enterprises®
11 31.40 51.10 61.50 2311
14 24.80 24.05 103.10 68.93
15 95.66 144.10 66.40 22.74
23 14.80 3529 41.90 58.46
35 59.80 90.31 66.20 30.13
38 129.04 776.90 16.60 3.99
39 51.62 81.45 63.40 29.03
42 91.00 37235 24.40 35.97

Source: ICalculated from {9].
Notes: " Gross Profit is measured after deducting financial charges and depreciation,
3Idemiﬁed in Table 1.
The healthy enterprises chosen are those which have been rated among the top 15
enterprises by at least three selected ratios.
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Determinants of Enterprise Profitability

Table 3, which reports the variation of profit rate by enterprise size, shows a
substantial difference between various asset groups, with the smaller group having
profit rates higher than the overall average. But the greater standard deviation for
this group shows much wider intra-group diversity of profit rate. However, when the
poorly performing enterprises are excluded, the inverse relation between the rate of
profit and asset size becomes even more clear. The standard deviation is also much
lower, showing that the large variation was due to the presence of the poorly
performing enterprises, which have a very low rate of profit.

The lower profit rate in bigger enterprises can be due to two reasons. First,
such enterprises have a large share of the total supply of the product and because of
less competition have little incentive to improve efficiency. Secondly, given the
limited size of the domestic market, capacity utilization in large enterprises is low,
particularly during the earlier years of operation. For enterprises 1 and 2, which
suffered from chronic under-utilization of capacity, this was quite true. For the other
large-sized enterprises, the problems were more specific and largely of a transitional
nature; e.g. enterprises code-numbered 36, 37 and 38 accumulated huge inventories
because of low fertilizer off-take and also suffered from curtailment of gas supplies,
which adversely affected production as well as equipment.

Table 3

Enterprise Size and Rate of Profit

Asset-Size All Enterprises All Enterprises Excluding Slack

’ 'Group Number of  Rate of Profit ~ Number of = Rate of Profit
(Million Rupecs) Enterprises (Percent) Enterprises (Percent)
Above 750 6 7.69 (5.49) 5 9.05 (5.01)
500 to 749 6 10.14 (2.65) 6 10.14 (2.65)
200 to 499 12 9.82 (4.91) 11 10.69 (4.35)
100 to 199 9 14.58 (7.35) 9 14.38 (7.35)
Below 100 21 13.33 (14.07) 14 - 20.12 (12.10)
All Enterprises 54 11.78 (10.03) 45 14.12 (9.16)

Source: Calculated from [9].
Notes: 1. Figures in brackets are standard deviations.
2. Rate of profit is measured by PRGP3-
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It is interesting to note that while the inverse relation between enterprise size
and rate of profit is true in general, the incidence of slackness is mostly in the small
asset-size group. Seven of the total of nine poorly performing enterprises belonged
to the smallest asset-size group, which had the highest rate of profit among various
groups.

The determinants of public enterprise profit rate have been investigated with
the help of two profitability ratios, viz. PRGP; and PRGP,. Following Lindsey [7],
the logarithm of enterprise assets has been used to capture the effect of enterprise
size on profit rate and the growth of assets (during the period from 1977-78 to
1981-82) to account for the profit variation due to supply or demand factors.
Leverage has been included to test the effect of the equity-asset ratio on the rate
of profit.

The regression results are reported in Table 4. For all enterprises, the explana-
tory power of the regression is slightly less for PRGP; (16.3 percent) than for
PRGPa (18.9 percent), which shows that gross profit, measured after taking into
account depreciation and financial charges and expressed as a percentage of total
assets and accumulated depreciation, is more appropriate as a measure of the profit
rate. This observation also holds true for the different sub-groups of ente rprises.

The explanatory power is raised substantially when separate equations are
estimated for different size groups of enterprises, suggesting that the low value of
R? for all enterprises was partly due to the different behaviour of large and small
enterprises.

A negative relation is found between the enterprise size and rate of profit for
all enterprises and for large ones as well. The reasons for this have been explained
earlier in the paper. However, within the group of small enterprises a positive rela-
tionship is found, which points to the existence of a certain critical level beyond
which enterprise size begins to exert a negative influence on the profit rate. The
sign for the growth rate of the variable for assets is positive and highly significant for
all groups. This is explained partly by the fact that during the period from 1977-78
to 1981-82 capacity utilization of all public enterprises increased substantially,
thanks to improved economic conditions and the consequent rise in demand,

The leverage variable is, as expected, negative for all enterprise groups since a
high equity-asset ratio is associated with greater risk. Apart from this, the fact that
public enterprises have easy access to credit has led many low-performing enter-
prises to depend heavily on loan capital, which imposes an undue burden on the
enterprises’ capital structure and adversely affects their profitability.
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Table 4

Determinants of Enterprise Profitability: Regression Results

DF Dw

Log Assets Growth Rate Leverage R?

Constant

Profitability

All Enterprises

47 1.7524

0.1628

—0.0739
(—2.2240)°

0.0965
(2.0697)°

~1.5167
(~1.5402)°

23.7768

PRGP;

2.1149

47

0.1889

—0.0709
(—2.5464)°

0.0851

(2.1770)°

—1.0946
(—1.3265)?

15.0034

PRGP,
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All Large Enterprises (Assets

above Rs. 200 Million)

2.2658

21

0.1540

0.007

(0.0087)¢
—0.1366

(—1.8964)°

0.0718

(1.7994)°

~1.0218
(—0.7189)

13.7509

PRGP;

2.4350

21

0.2399

0.0446
(1.2309)°

—0.2395

14.9089

PRGP,

(—0.1857)°

All Small Enterprises (Assets

below Rs. 200 Million)

27 1.9620

0.2705

—0.0811
(—1.9594)°

0.1625

(2.0130)°

1.9995
(0.8897)?

10.4332

PRGP;

27 23327

0.2962

—0.0697
(—2.0346)°

0.1479

(2.2656)°

1.7384
(0.9336)

3.3528

PRGP,

3V alues significant at the 75-percent confidence level.

Figures in brackets are f-values.

Note:

Pyralues significant at the 95-percent confidence level.

“Values insignificant statistically.
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CONCLUSION

To analyse the performance of public enterprises in Pakistan, four ratios were
selected from a choice-set of seventeen performance indicators on the basis of their
predictive power. The methodology used enabled us to select, in particular, the
profitability ratios most appropriate for performance evaluation in the prevailing
market conditions.

Nine poorly performing enterprises were identified whose current state was the
result of the aggravation of a declining trend in profitability which was already
present in the earlier years of the 1977-78 — 1981-82 period.

A comparison of the operational conditions of poorly performing enterprises
with those of the well-performing ones showed that in the former, labour intensities
were much higher and factor utilization was relatively unproductive. However,
despite continuous deficits, the low-performing enterprises were not allowed to go
into liquidation.

The regression results regarding the determinants of enterprise profitability
were just as expected. Enterprise size was found to be negatively related to the profit
rate while in the group of smaller enterprises the relation was positive, suggesting a
certain critical level beyond which enterprise size exerts a negative influence on the
profit rate.

The growth rate of the asset variable is significant and positively related to
profit rate, which is explained by the increase in capacity utilization of nearly all
public enterprises during the years from 1977-78 to 1981-82. The negative relation
of leverage to the profit rate is explained by the greater risk associated with a hlgher
equity-asset ratio.



Appendix I
Table 1

Classification of ‘Healthy' and ‘Slack’ Enterprises by 17 Profitability Ratios
Arranged in Descending Order

PRGP; PRGP, PRGP3 PRGP, PRGPs PRGPs PRGP; PRGPy PRGPy PRGP;, PRNW; PRNW, PRR; PRD; PRD, PRD; PRD,
950 494 234 837 435 207  50.7 466.05 55.7 12.5 688.6 688.6 235 4548 - & =

@5 211 196 351 194 19.1 21.71263 £378 11.1 89.1 396 145 938 404% 368 9.1
87 199 175 328 183 168 21.5%:124 =208 8.7 75.6 384 126 105 125% 243 8.3
Bl Is8 173 1865 180 143 613488 B1ZS 5.2 62.5 296 78 15 & 1128 236 Dan’
I 44 112 153 116 112 60057 - #8 4.1 46.6 234 75 = T107. 132 67
g 12 101 1465 112 8.2 58 3.1 26 4.0 35.2 12.8 4.1 =2 62= 116 =62
18.0° 11.1 91: 124 9.3 76 55 19% 198 245 24.5 10.3 0.6 = 59 109 6.0
154 g9° 605 121 6.45  2.9° 43° 13 15 1.8% 15.8 62 05 - 50% 108 J:5.7°
13.9 43 39 116 3.1 2.8 16 1.2 1.1 117 @54 (954> 88 2y 38> 94® . as
12.4 22 10" 100 198 178 10 ofid 0.8° 1.1 (-)38.9% (-)38.9° _26° 2! 345 87 41
B 03 765 18°  14° -189% _13% _43% _18° ()456° (04565 315 =1 30s _86 — 405
10.0 PR 62" 15" 12° 2077 -a8' 34 41 NS H1BsE 8 -4 i - e L e o
T 12 09 05° 04 227572 —65% _80° (-)i549° (-)I549° —9.7° = 238 S6£ 831
—6.1° —04° -04° -87° -06° -06° -289°-266° —108° -125° (H173.1° (9)173.1° —9.7° = 165 562* S 38
B G 58" —439° —92% _8.1% -1354%12.1° —120° _12.6° (422.1° (-M422.1° 9.7 = 09~ =34 Sipg®
71.1° —14.0° -10.6°-111.5° —21.9° —16.7° -153.9%-13.7° —202° —39.0° (-)5718° (-)571.4°% —12.3° 2 S 032 02 Bort

Source:  Calculated from [9].
Notes: (i) sdenotes a low performing enterprise.
(i) The classification error is found by expressing the number of enterprises misspecified as a percentage of the total number of enterprises
in the two groups.

Appendix I
Table 2
Ranking of Public Enterprises (identified by their Code Numbers) by
‘Sensitive’ Profitability Ratios
Rank PRGP; PRGP, PRR; PRD, Rank PRGP, PRGP, PRR; PRD,
1 14 14 19 18 28 16 48 20 35
2 39 39 38 46 29 54 30 8 16
3 3 13 42 38 30 23 46 53 52
4 13 11 35 36 31 30 52 51 45
5 11 3 14 34 32 27 53 37 4
6 35 a5 23 49 33 7 34 50 48%
7 9 38 39 47 34 49 54 33 12
8 10 42 36 42 35 50 34 5 9
) 15 10 46 15 36 47 49 29
10 4 44 48 32 £5) 19 43 4 7
11 34 9 47 8 38 31 50 27 24
12 44 4 49 20 39 45%* 47 2 37
13 38 23 45 23 40 2 26 18 29
14 6 15 30 53 41 52 37 15% 44
15 28 6 11 40 42 53 19 1 30
16 29 20 32 51 43 22 51 10 26
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a
2 | Appendix Il
% ERSIRN R N g | List of Profitability Ratios and their Codes
% ‘ 1. Ratios based on Gross Profit
7 - PRGP, : Gross Profit/Sales (Net of Excise)
[ o~ B Tl R N I B ‘
S e R et bl ™ S '5 PRGP, . Gross Profit/Total Assets
@ ' PRGP; :  Gross Profit/Total Assets & Accumulated Depreciation
é ‘ PRGP, : Gross Profit less Depreciation/Sales (Net of Excise)
& Q § B BTN S B :;: PRGPs :  Gross Profit less Depreciation/Total Assets
Ef o PRGP¢s :  Gross Profit less Depreciation/Total Assets & Depreciation
g PRGP, : Gross Profit less Financial Charges and Taxation/Sales (Net
o ‘g of Excise)
% ehAdh a8l """FE E PRGP; .  Gross Profit less Financial Charges and Taxation/Total
€ PRGP, :  Gross Profit less Financial Charges and Taxation/Total
4 LN 0B & B s Assets & Accumulated Depreciation
5 I ISTIRSILAGAS -E PRGPy, :  Gross Profit less Financial Charges and Taxation/Current
g Liabilities
[*]
=}
8 II. Ratios based on Net Worth
£ PRNW,; : Net Profit before Taxation/Net Worth
E PRNW, :  Net Profit less Taxation/Net Worth
iR A REQ YD % ]R8
A E IlIl. Retention Ratios
;g PRR; :  Retained Profit & Depreciation Provision/Debt
] ! &
|8 II2CRITITE| & IV. Distribution Ratios
:’-5 PRD, . Total Dividend/Net Profit after tax
gg PRD, :  Depreciation/Sales (net of Excise)
B L b o g s S 6 T N B Z; g PRD; : Depreciation/Net Fixed Assets
e SRR R T PRD, : Depreciation/Gross Fixed Assets
L
) - E%¢
3| & -
21O N.—.mxocoooo\ooomr-m'ae
= & 4 N n o Q —~ < < m-—'gpg
é = 58 .
| S&8
o i i
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Appendix III
List of Enterprises and their Codes
Enterprise Enterprise
Code
1.  Heavy Foundry and Forge
2.  Heavy Mechanical Complex Limited
3.  Karachi Pipe Mills Limited
4.  Metropolitan Steel Corporation Limited
5.  Northern Foundry and Engineering Works Limited
6.  Pakistan Engineering Company
7.  Pakistan Machine Tool Factory Limited
8.  Pakistan Switchgear Limited
9.  Pioneer Steel Mills Limited
10.  Quality Steel Works Limited
11, Awami Autos Limited
12.  Bela Engineers Limited
13.  Domestic Appliances Limited
14.  Mack Trucks of Pakistan Limited
15.  Millat Tractors Limited
16.  National Motors Limited
17 Naya Daur Motors Limited
18.  Pakistan Tractors
19.  Republic Motors Limited
20.  Sind Engineering
21.  Trailer Development Corporation Limited
22.  Antibiotics (Pakistan) Limited
23.  Ittehad Chemicals
24.  Ittehad Pesticides
25.  Kurram Chemicals Company Limited
26.  Nowshera DDT Factory
27.  Pakdyes and Chemicals Limited
28.  Pakistan PVC Limited
29.  Ravi Engineering Limited
30.  Ravi Rayon Limited
31.  Sind Alkalis Limited
32.  Swat Ceramics Company Limited
33.  Swat Elutriation Plant
34.  Lyallpur Chemicals and Fertilizers Limited

35,
36.
i
38.
39,
40.
41.
42.
43.
44.
45.
46.
47.
48.
49,
50.
oll.
B2
53.
54.

Profitability of Public Enterprises

Pak American Fertilizers Limited
Pak Arab Fertilizers Limited

Pak China Fertilizers Limited
Pak Saudi Fertilizers Limited
Bannu Sugar Mills Limited
General Refractories Limited
Harnai Woollen Mills Limited
Indus Steel Pipe

Larkana Sugar Mills Limited
Quaidabad Woollen Mills Limited
Associated Cement Wah
Gharibwal Cement Limited
Javedan Cement Limited

Maple Leaf Cement Limited
Mustekham Cement Limited
National Cement Limited

White Cement Limited

Zeal Pak Cement Limited
National Refinery Limited
National Petrocarbon Limited
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Comments on
“The Profitability of Public Enterprises in Pakistan”’

This paper on the evaluation of public enterprises breaks fresh ground. Profit-
ability ratios have been used extensively in the West, but have hardly been touched
in the underdeveloped countries (UDCs). I shall point out later that the extension
of this analysis to the UDCs is a non-trivial exercise. The only attempt in this direc-
tion was a very limited one by Gupta [2]. I should like, here, to discuss the
problems of extension just mentioned, the methodology used in the paper, the in-
sights it provides and the possible extensions of this work.

A fundamental problem for economists of the UDCs is that the methods
developed in the West rely on assumptions that are largely invalid in a UDC. In
particular, the statistical methods so essential for quantitative economic analysis
in the West can not always be relied on in smaller economies. New methods need to
be developed which are not elaborations of the highly sophisticated techniques
recently developed but simple approaches that take a fresh look at the old economic
problems in an entirely new context. It is better to rely on an intuitive understand-
ing of economic problems rather than on highly sophisticated procedures of doubtful
applicability in situations where the basic questions to be dealt with are not clear.
Simplicity, rather than sophistication, is required. It is in this context that I regard
this paper as an important step in the development of basic economic analytic tools
for the UDCs.

It is generally believed that only in developed countries can public enterprises
be profitable and in the UDCs the only purpose of public enterprises is to achieve
extra-economic benefits. The point brought out by the analysis of Khwaja Sarmad is
that we need not resign ourselves to accepting economic losses to obtain extra-
economic benefits, If we can identify the causes of the bad performance of public
enterprises, we may be able to provide the inputs required to make them profitable,
To be able to do so we should be able to assess which enterprises need help, i.e. we
need to formulate criteria to assess the performance of public enterprises. It should
be borne in mind that we can not assume that the criteria developed in the West will
be equally applicable in such entirely different conditions.
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The most obvious way to develop the required criteria is to take some definite-
ly healthy enterprises and some definitely unhealthy enterprises and see which
profitability ratios give what are known, a priori, to be the correct answers. Having
validated some ratios and invalidated others on an empirical basis, we can use the
validated ratios in the given UDC. They obviously do satisfy the assumptions under-
lying the use of those ratios. This is precisely what has been done in this paper.

Of course, it is not quite so simple. Every ratio will have some likelihood of
misclassification, i.e. classifying a known healthy enterprise as unhealthy or vice
versa. It is not to be expected that there will be any ratio which would not yield a
minor misclassification. Now, if an enterprise is weak in some aspects, we would
expect that to show up in some ratio and not in others. If an enterprise is weak in
many aspects, we would expect that weakness to show up in many ratios. On the
other hand, a ratio is to be accepted as a reasonably good measure only if it gives
very few misclassifications. Following this procedure, four ratios were selected as
the ones giving the least misclassification and measuring different aspects of the
health of the enterprise. At present only the first step in this direction is being
taken. As such, only the most crude assessment can be made. No attempt has been
made to measure the degree of misclassification, or to incorporate the weightage
of the various enterprises in obtaining average values of any quantities. At the next
step, of course, these points would need to be studied. In fact the importance of the
weights to be attached is already clear in Table 7 of the paper. Whereas the gross
profit of all enterprises aggregated is positive, as is the value added per employee,
the ratio presented is negative. This is due to equal weights having been assigned
to healthy and slack enterprises. Obviously, however, the bulk of the wealth is in
the healthy rather than in the slack enterprises. The equal weightage leads to the
paradoxical result. By such a study, one may attempt to provide an average index
of the health of an enterprise, taking a weighted average of the four ratios according
to the extent to which they misclassify,

The procedure adopted from here was to classify those enterprises which came
out to be slack according to all the four ratios as definitely unhealthy and those that
came out according to all the four ratios as definitely healthy. The problem arises
for those enterprises which do not fall into either of these categories. Those that are
assessed as unhealthy according to only one ratio may be regarded as healthy, as it is
quite likely that the effect is due to a classification error. On the other hand, if an
enterprise is assessed as unhealthy according to three ratios, it would be highly un-
likely that it was a misclassification, the probability in this case being the cube of the
probability in the former case. On the borderline remains the case of those enter-
prises which are assessed unhealthy according to two ratios. The above-mentioned
measure of the degree of misclassification and the weights to be attached to each
ratio would, presumably, better define how to treat these borderline cases.
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I have already pointed out two directions in which further work needs to be
done. Another direction is concerned with an insight provided by the analysis in the
paper. On looking at the first three ratios for gross profits it was noticed that the
third was the best in that it not only minimized misclassification but also made the
most sense in economic terms. The reason for this was that it allowed for inflation
since depreciation accounts for the change in price levels. With hindsight, it is quite
clear that in a high-inflation situation, the third ratio must be preferred. Here
the structure of inflation in the economy has not been taken into account. Recent
work [1] shows that there are fresh insights to be gained by taking a dual-sector
model of inflation in Pakistan. It would be relevant to consider whether the inflation
structure noted there is not reflected in this analysis of the profitability of enter-
prises. The amount of inflation to be incorporated and the way it is to be dealt with
will be affected by its dual nature. It is not clear as yet how this discounting should
be done, but it is quite apparent that there is a wealth of information waiting to be
uncovered here.

To sum up, this paper is an important first step towards developing techniques
for assessing the health of public enterprises. Given a marginally unhealthy enter-
prise, these techniques should provide some insight into the remedies to be recom-
mended for these enterprises. A comparative study of the ratios for different UDCs
should provide a deeper understanding of how the structure of the economy as a
whole affects the health of public enterprises. It should be emphasized that this is
only a first step. There is much room for improvement in the methods used in terms
of both the statistical tools and the calculation procedure used for discounting etc.
These further steps would, however, only refine the basic insights provided here.

Associate Professor, Asghar Qadir
Mathematics Department,

Quaid-i-Azam University,

Islamabad
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