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Income Inequality in Pakistan: An
Analysis of Existing Evidence

ZAFAR MAHMOOD*

To study the consequences of an economic change on income distribution we
rank distributions of income at different points in time and quantify the degree of
income inequalities. Changes in income distribution can be ascertained either
through drawing the Lorenz curves or through estimating different inequality indices,
such as Gini Coefficient, coefficient of variation, standard deviation of logs of in-
comes, Theil’s Index and Atkinson’s Index.

Ranking the distributions of income through Lorenz curves is, of course,
possible only as long as they do not intersect. Moreover, when Lorenz curves do not
intersect each other, all inequality measures rank income distributions uniformly.
However, if the Lorenz curves do intersect each other, different inequality measures
may rank income distributions differently’ and thus the direction of change cannot
be determined unambiguously. For this reason, the use of a single measure would be
misleading. Accordingly, the use of a ‘package’ of inequality measures becomes
essential.

Most of the previous studies on income distribution in Pakistan measure
income inequality by using Gini Coefficient, Theil’s Index and Coefficient of Varia-
tion.2 These studies provide no explicit reason for preferring one measure to an-
other. As a result, these studies do not give due consideration to the conceptual
underpinnings of these measures, which are essential for understanding the implica-
tions of the results regarding various measures of income inequality.

Our main concern in this study is to compare the results regarding changes in
income distribution derived from the various measures of inequalities. Such an
analysis can be extended to analyse the impact of any income/asset redistribution
policy.

The schematic details of the study are as follows. Section I deals with metho-
dological and data issues. Section II contains empirical results of the study. Finally,
Section III presents conclusions and recommendations.

*Research Economist, Pakistan Institute of Development Economics, Islamabad (Pakistan).
Different inequality measures give different weights to income transfers at different in-
come levels.
2These studies are: Alauddin [1], Ayub [3], Azfar [4], Bergan [5], Chaudhry [6],
Jeetun [9] and Khandkar [11]. For a detailed review of these studies, see Kemal [10].
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I. METHODOLOGICAL ISSUES

Dalton [2;7] has laid down the following two principles for a satisfactory
measurement of inequality:

(i) Inequality index should remain unchanged relative to proportional
increases in all income (i.e. index is independent of mean). It is known
as Dalton’s Principle of Population.

(ii) A strictly positive transfer from a rich person to a poor person ought to
lead to a reduction in inequality index.* It is known as Dalton’s
Principle of Transfers.

We shall analyse various measures of income inequality in terms of the above
two principles and will discuss the various properties of these measures.

To depict income distribution, Lorenz [17] devised a diagram, in which
percentages of population from the lowest income group to the highest income
group are represented on the horizontal axis and the percentage of income received
by the bottom ‘X’ percent of the population is shown on the vertical axis. This
curve gives the relation between the cumulative percentage of the income recipients
and the cumulative percentage of income. If the curve is equidistant from the two
axes, it coincides with the line of equality — a situation of absolute equality of all
incomes. If only one person gets the whole income, then the curve will coincide with
the bottom axis and the right hand vertical axis. Lorenz curve traces the pattern of
income distribution at a given point of time. As long as the Lorenz curves corre-
sponding to different points of time do not intersect, we can unambiguously
determine the direction of change in income distribution. However, when the two
Lorenz curves intersect, it is difficult to say whether the income distribution has
improved or worsened.

Gini’s concentration ratio (G) can best be explained through Lorenz curves
and can be computed by the following formula [8] :

n
G=1 _El Spt(yi+yt—-1)
0<G<1

where S, is the population share of the ith income group and y, is cumulated in-
come share of the ith income group.

Since population is concentrated around the mean income, Gini attaches
more weight to transfers affecting middle income classes and not much weight to
changes in the extreme income classes. Gini coefficient ignores intragroup inequali-
ties in incomes, and as such it understates income inequalities.

3This property rejects the measures such as relative mean deviation and the interquartile
range, because they are unaffected by transfers on the same side of the mean.
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Variance attaches the highest weight to transfers taking place at the extreme
income ranges. However, since the variance is not independent of unit of measure-
ment, a proportional increase in income across the board will be shown by variance
as an increase in income inequality while it has remained constant. Therefore, it
fails to satisfy the Principle of Population. A better measure which does not suffer
from the deficiency is the coefficient of variation (C.V.), which is defined as

Standard Deviation of Incomes
Mean Income

cK. =

The coefficient of variation is sensitive to income transfers for all income
levels and is independent of the mean income level. The coefficient of variation
attaches equal weights to transfers of income at different income levels, i.e. the
impact of redistribution from one income group to another income group would
be the same, irrespective of the level of income. It is, however, possible that the
impact of a transfer would be greater at a lower income level than at the high in-
come level.

If one wishes to attach greater importance to income transfers at lower end,
then the neutrality property of coefficient of variation poses serious doubts. A
measure of inequality that gives more importance to lower income levels is the
standard deviation of logs of incomes (S.D.):

PR 2
SD. = |2 (og¥ - LogY) 1/n
i=1

where Y, is average income of the ith income group, Y is economy-wide mean
income and # is the number of income groups.

A logarithmic transformation reduces the deviation and highlights the differ-
ences at the lower end of the income scale. Therefore, this measure has relevance
if inequalities at the lower income levels are important. However, as income levels
increase, the logarithmic values shrink so rapidly that we may find S.D. even rising
when there are income transfers from the rich to the poor and thus failing to satisfy
the Principle of Transfers.

Theil [18] introduced an inequality measure which is derived from the notion
of ‘entropy’ in information theory. The basic idea behind the ‘entropy’ is that
occurrences which differ greatly from what was expected should receive more
weight than events which conform with prior expectations. Thus entropy index is
the expected information content of each outcome. Theil’s index can be presented
as follows:

T=Logh - £ Y, Loglfy,
i=1

where l“’i is income share of the ith income group and N is the number of income
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groups. When T = 0, we get complete equality and when T = Log N, we get com-
plete inequality. This index can be useful if inequality in the high or medium ranges
is more important.

As mentioned earlier, different inequality measures attach different weights to
transfers taking place at different income levels. These weights are the implicit values
that each measure embodies for a desirable distribution of income. Atkinson [2]
argues that the conventional measures should be rejected in favour of direct consider-
ation of the values we should like to see embodied. Atkinson defines the ‘“‘equally
distributed equivalent level of income” as “the level of income per head which, if
equally distributed, would give the same level of social welfare as the present distri-
bution” [2, p. 250]. Atkinson’s Index can be put as:

el 1/1 —€
A, =1 - i§1 Y /Y)Y EAY) foret 1

0<4,<1

where Y, is mean income of the ith income class; Y is economy-wide mean income;
}‘(Y‘) is percentage of population in the ith income class; and e is inequality aversion
parameter.

The inequality aversion parameter, e, represents the weight attached by society
to inequality in the distribution: high values of € mean that the society is particular-
ly averse to inequality! whereas a zero value means that it is indifferent to in-

equality.

Data Issues

We have made use of the surveys conducted and compiled by the Federal
Bureau of Statistics. Although commendable efforts have been made to ensure the
representativeness of the data and to minimize the sampling errors, yet the data
suffer from certain drawbacks which should be kept in mind when drawing any
implications from the results of the present study.

A major shortcoming of the survey data is the small sample size for the highest
income group which leads to an understatement of the incomes of the group. This
problem arises owing to non-response and understatement of incomes. Moreover,
the data do not include the corporate retained earnings, which leads to a further
understatement of income.

To pool rural-urban data, weights of 1962 are used, which do not consider
the effect of increased urbanization and emergence of new urban areas and hence

41t should be mentioned here that Atkinson’s measure violates the basic assumption of
strict concavity on either extremum, where welfare derived from a change in income remains

same.
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would give lower weights to urban inequalities. The 1979 survey data are simply
- pooled without assigning any weights to rural and urban areas. Therefore, by accord-
ing proper weights to rural and urban areas, we have pooled the data for total
Pakistan.
; We made an attempt to remove the understatement of incomes in the data for
highest income group by splicing the income tax data in the urban areas. Even
e use of the income tax data did not affect the results,® because of the narrow
verage of the income tax data [12] and the widespread evasion of income tax.
oreover, the data given in income tax statistics are for the assessable income.
use of the various allowances which are not uniformally available to the tax-
s, it is difficult to determine the income of each taxpayer from his assessed
me.
Income groups given in the Household Income and Expenditure Surveys are
for 1963-64 and 1979 [13;16] than for the rest of the period. Moreover,
tervals of different income groups for each year are not equal. Such incon-
( may create some problems, especially when the comparison of income
bfﬁtion is made over time. To overcome any such problem, we have transformed
ole data into income deciles by the linear-interpolation method.

II. EMPIRICAL RESULTS

is of Income Shares

Ve start analysing results by ordinal ranking of the household income distribu-
al, urban and total Pakistan.

ble 1 presents the income share of each household decile for the rural areas
. The table reveals that income share of up to the 7th decile increased be-

63-64 and 1968-69, while those of the 8th, 9th and 10th deciles decreased
same period. However, in the intervening period there was some fluctuation
come shares of various deciles. For example, in 1968-69, the income shares
th and 9th deciles increased over those for 1966-67. A comparison of
ribution in 1969-70 with that in 1968-69 reveals an increase in the
re of the 10th decile, but a decrease or stagnation in the income shares of
her deciles. However, if we compare 1969-70 with the earlier period, i.e.

&;}d 1966-67, we see an increase in the income shares of all the deciles

Oth decile. If we compare 1970-71 with any other period under con-

we see that this was the period when income was more equally distrib-
€ poor and middle-income classes observed an increase in their income

to insignificant improvement in our results, we did not report these results in
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shares, and the rich classes observed a decrease in their income share. The picture in
Sloomournm— mnoawen ~0o oy~ O &~ -__1.9'_71-‘?2 was completely different from that in 1970-71 when the only increase in
FIRRa sse a3 enL At asanee ~ income share was experienced by the households of the 10th decile: all other deciles
recorded a decrease in their income share. Also, compared to 1971-72, we observed
Ao has B uans Bonl ame vow further decrease in inc?me shar'e of ulp .to the 7th decile in 1979, while the 8th and
SleonTITTIISISISISTSITIT SIS TTST th deciles recorded an increase in their income shares.
RN P fpad e Bn sroi? It can be seen from Table 1 that in urban Pakistan income shares of the bot-
80 percent of households have increased over the period from 1963-64 to
S|k ol ad RE o RE - e By e AR RSB td 69-70. The income share of the 9th decile decreased up to 1968-69, but after-
S L e S e e e e S ds it showed a rising trend. The share of incomes of the richest 10 percent of the
5 useholds increased up to 1968-69, but it went down in the following year. Income
5 S0 nan Tttt Q- oM ares of both the poorest and the richest 10 percent of the households declined in
,,'% & loen g gae ghigos o Ra SN e 0-71, while those of the remaining households showed either a slight increase or
s ation. In contrast with 1970-71, both the poorest and the richest 10 percent
= "j holds in 1971-72 recorded an increase in their income shares while income
E © é b Bl el S m s aie B vl es of the rest of the households went down. The year 1979 saw the most un-
o income distribution of the whole period under consideration when only the
:§ a RLINERINE S FO TR s S con M e it g iz ) 10 percent of the households showed an increase in their income share and all
g ﬁ el O =l B e e e e = N e households experienced a considerable fall in their income shares.
7 ;E -HFZ can be seen from Table 1 for total Pakistan that during the period from
% S 4 to 1970-71, the bottom 70 percent of the households saw an increase in
= .8 ;51, bbb ot v e Bl et e b e £ ncome shares. The 8th and the 10th deciles had a mixed trend while the 9th
% essed a decrease in their income shares. As compared to 1970-71, only
2 10 percent households in 1971-72 recorded an increase in their income
S S|t O S NOOMNn OM; Q—\0 QYoM : ) it
= Aot v SV EKK GV W BTN all other households experienced a decrease. However, income distribu-
E‘ R 71-72 appeared to be more in favour of both the poorest and the richest
§ i D A R e R N R B Nl S ds as was observed in 1963-64 and 1966-67. As compared to 1971-72, the
5 Sl FFfFF it FS FF FFF Fon percent households in 1979 registered a further decrease in their income
2 e the rest of the households had an increase in their respective shares.
§ difficult to find any ranking of the distributions by analysing income
= = 2 :; ct: :: 3 e Rl icn L g g ﬁ o § : ? 2 :i 2 oy cause different inequality measures give different weights to transfers to
e levels, there is a possibility that different inequality measures'may
o rent ranking of the income distributions.
s |2fzefveisefrniszininld R Distribulons
2 |RSCRECESEESRREoE 5SS @OA = gh the analysis of income shares did not clearly show which year’s dis-
= more equal, estimates of most of the inequality indices reported in
3 S 3 2 g 8 . 4 ral Pakistan do show a uniform ranking of income distributions over
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Table 2

Estimates of Household Income Inequalities in Rural, Urban & Total Pakistan

1979

1966-67 1968-69 1969-70 1970-71 1971-72

1963-64 -

Measures of Inequality

0.324
0414

0.307
0.363
0.340

0.295
0.360
0.321

0.303
0.357

0.300

0.374

0.318
0.380
0.349

0.350
0.381

Rural
Urban

Gini
Coefficient

0.360

0.331

0.335

0.356

Total

0.565
0.699
0.619

0.540
0.606
0.589

0.523

0.619
0.562

0.543

0.610
0.582

0.540

0.636
0.590

0.562
0.648
0.610

0.632
0.674
0.640
0.694
0.764

Rural
Urban
Total

Deviation of
Log Income
Coefficient

Standard

Zafar Mahmood

0.658
0.927
0.766

0.611
0.786
0.706
0.075

0:577 0.591 0.567
0.813 0.759 0.757
0.681 0.671 0.645

0.634
0.815
0.718

0.715

Urban
Total

Rural

" of Variation

0.085
0.141
0.106

0.107
0.093

0.069
0.105
0.082

0.073
0.103
0.088

0.072
0115

0.081
0.117

0.098
0.116

Rural
Urban
Total

Atkinson’s Index
e=05

0.098 0.090

0.102

0.354
0.473
0.401

0.340 0.320 0.332
0.390 0.400 0.377
0.373 0.349 0.376

0.339
0414
0.381

0.357
0.426
0.397

0.427
0.452
0433

Urban
Total

Rural

Atkinson’s Index
e=310

0.179
0.315

0.159
0.237
0.203

0.143
0.227

0.172 0.147 0.153
0.253 0.226

0.257

0.204
0.246

0.215

Rural

Theil’s Index

Urban
Total

0.230

0.193 0.187 0.176

0.211

[13;14;15; 16].

Sources:
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1e entire period under consideration.® It can be seen from Table 2 that inequalities
t down over the 1963-64 — 1968-69 period because the poor and the middle
éine classes enjoyed an increase in their income shares during this period. In the
bwing year (1969-70), a slight increase in inequality was observed, which was
d in 1970-71, when all the poor and the middle-income classes enjoyed an
rease in their income shares. However, this trend could not last long in 1971-72,
\inequality went up owing to the only increase in income share of the richest
ercent households. A rising trend in inequality was also observed in 1979 when
oor and the middle-income classes suffered a further decrease in their income
gsEstimates of inequality indices for urban areas reported in Table 2 show diver-
L trends in income distributions. For example, on the basis of Gini Coefficient,
inson’s Index for € = 0.5 and Theil’s Index, the inequality was at the lowest level
-70. However, on the basis of the standard deviation of the logs of incomes
tkinson’s Index for €= 3.0, it was the year 1971-72 in which the inequalities in in-
distribution were the least, while the coefficient of variation suggests that the
ty was at the minimum in 1970-71. Therefore, without any reference to the
re functions, it is difficult to conclude whether the degree of inequality has
d or worsened.
is interesting to note that while all other indices for urban areas showed an
in inequality in. 1971-72 over that in 1970-71, Atkinson’s Index for € = 3.0
standard deviation of the logs of incomes showed a decrease in inequality.
lue to the fact that only the poorest and the richest households enjoyed an
in their income share but the change in the income share of the poorest
ds was more than that of the richest households. The Atkinson’s Index for
d the standard deviation of the logs of incomes share the property of assign-
¢ weights to transfers to the lower income groups. That is why both the
highlighted this change as a decrease in inequalities although the income
the richest class had also increased.
T urban areas, both the Theil’s Index and Atkinson’s Index for € = 0.5 move
e direction in five out of seven years, and the Gini Coefficient and the co-
f variation show very divergent trends. It is worth noting that while for the
l_).ich income inequality was the least there was no agreement among in-
easures, they all agree for the period in which inequality was the maxi-
1979. This probably is due to the fact that the richest 10 percent of the
S received most of the income.

d be mentioned here that the standard deviation of logs of income and A tkinson’s
0 disagree with other indices in the cases of a few years.
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In the case of total Pakistan, all the inequality measures agree in ranking
1970-71 as the year of greater equality and 1963-64 as the year of greater inequality.’
However, we do observe some disagreement on ranking for the rest of the period.
It can be seen from Table 2 that Gini Coefficient, Coefficient of Variation and
Atkinson’s Index for € = 0.5 provide the same ranking except that the Coefficient of
Variation strikes a discordant note for 1966-67. Similarly, Atkinson’s Index for
€ = 3.0, the standard deviation of the logs of incomes and Theil’s Index provide the
same ranking.

III. CONCLUSIONS AND RECOMMENDATIONS

Besides discussing the properties of measures of income inequality, we have
presented, in this study, the estimates of these measures to help analyse changes
in the income distribution. The results show that reliance on the use of a single
measure may lead us to erroneous conclusions. While in the case of the rural areas
of Pakistan, most of the inequality measures will give us the correct direction under-
lying the changes in income distribution, any reliance on Gini coefficient or any
other single measure of income inequality in the absence of a certain welfare func-
tion will yield misleading results for the urban areas and hence for total Pakistan.

The analysis shows a declining trend in income inequalities for both the rural
and urban Pakistan up to the year 1970-71 but a rising trend soon afterwards.
While in the rural areas the income inequality in 1979 was still lower than that in
1963-64, the income inequality in the urban areas in 1979 was at the maximum
level.

It should be noted that income inequalities in urban areas have always been
much higher than those observed in the rural areas. As a matter of fact, the differ-
ence in inequalities in the two areas has even widened. This is disturbing, because the
inequalities have grown faster in those areas which are fast expanding, with the
result that income inequalities have worsened over time.

From the trends of the inequalities observed in Pakistan one can question the
distribution of benefits of growth which the country has achieved over time. From
these trends, it seems that Kuznet’s thesis is very much valid for the urban areas
of Pakistan if not for the rural areas. All the industrial growth taking place in urban
areas has gone into the hands of the urban elite. This situation is a cause for serious
concerns as the urban sector of Pakistan is growing rapidly, and if urban inequalities
also grow with it, then there are chances of a further deterioration of the situation.®

7The standard deviation of the logs of income and Atkinson’s Index € = 3.0 are exceptions,

which report 1963-64 as the period of high inequality.
Swe may also note that these results emerge despite the fact thay the survey data leave
out the big capitalists who have been the main beneficiaries of the industrial growth during the

Sixties and also later.
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se trends in inequality give an indication of a worsening situation to the policy
ers and require that redistributive policies be formulated in favour of the poor
middle-income classes.

- We may note that the feeling that inequalities in income in Pakistan have been
is suggested by the fact that wages have increased less rapidly than the per
ta income. However, one should remember that such an analysis is related to
functional distribution of income and not to the size distribution of income. The
n be related only if we have data on assets, which unfortunately do not exist
istan. A study of size distribution of income, coupled with asset distribution,
ove more fruitful.
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Comments on
“Income Inequality in Pakistan: An Analysis
of Existing Evidence”

This is purely a statistical paper. The author studies the pattern of income in-
equality in Pakistan, using several inequality measures. The reader’s expectations are
aroused with the promises of being provided with an ‘explicit reason for preferring
one measure rather than another’ as well as potential in the analysis for extension to
study the impact of any income or asset redistribution policy. But what is provided
by way of ‘explicit reason’ is simply a catalogue of formulas and their properties.
This purpose could well have been served if the author had simply guided the reader to
standrad works on the subject, such as those by Sen [1] and Szal and Robinson [2].
The other claim, too, is an overstatement. Extensions of the formulas reported in
this study whereby one can readily gauge the impact of redistribution policies still
elude economists. These, however, are not the main reasons for this study on the
author’s part.

The author bases his theoretical argument for taking into consideration more
than one summary measure of income inequality on the possibility of the Lorenz
Curves for various years intersecting one another. An appropriate statistical response
in such a case would have been the estimation of the functional forms of income dis-
tributions with the help of such relative-frequency functions as lognormal, gamma or
beta densities. This is so because an increase in the number of the parameters at
one’s disposal to describe income distributions in various years is most likely to
enhance one’s ability to identify the direction of change in income inequality. No
doubt, Atkinson does point to a way out of the dilemma situations by means of the
Atkinson’s Index. However, such an index depends on the existence of a particular
welfare function which, too, does not carry to its credit the consensus supposedly
absent in the case of inequality measures, such as the Gini coefficient, when Lorenz
Curves for different years do intersect. The functional-form approach has consider-
able promise in this regard.

The author’s case for relying on a basket of summary measures is weak on
empirical grounds too. One can form a priori judgements about the course of overall
income inequality from one data year to the next on the basis of the decile estimates
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reported by the author in Table 1 of the paper. For example, in the rural areas there
seems to have been a redistribution away from the three top deciles to all the seven
lower deciles in 1966-67, as compared with 1963-64) Thus the year 1966-67
is a clear-cut case of decline in income ineqﬁality. Similarly, one can make the
following observation for 1969-70, as compared with 1968-69. Below the median,
there is no change in income shares of the first, fourth and fifth deciles, and there are
compensating changes between the second and third deciles. But, above the median,
there is a redistribution away from the sixth, seventh, eighth and ninth deciles
toward the tenth decile. In this situation, one would expect overall income inequality
to have gone up in 1969-70 as compared with 1968-69. This reasoning can be
extended to all the data years, for both rural and urban areas. As a result, one may
envisage the following pattern of income inequality in rural and urban areas:

Change in Income Inequality
as compared with the Previous Data Year

1966-67 1968-69 1969-70 1970-71 1971-72 1979
Rural | ) ) 4 t ir
Urban § $ 4 t t 0

Note: | implies decrease and 1 increase.

If one compares the coefficient estimates reported in Table 2 of the paper for
the rural category, all the measures rank all income distributions for rural areas in
line with this stipulated pattern. In the case of the urban areas, none of the Standard
Deviation of log income, Coefficient of Variation, Atkinson’s Index (for both € = 0.5
and € = 0.3) and Theil’s Index provides a ranking in conformity with the expected
ranking. Surprisingly, only the Gini Coefficient correctly gauges the expected
pattern of income inequality for urban areas also. This is certainly not what the

~ reader is led to believe in this paper. Leaving the justification issue aside, let us
turn to a more fundamental problem in the paper. This concerns the interpolation
procedure adopted by the author to derive the decile estimates on which the income
inequality parameter estimates, in turn, are based.

According to an earlier version of this paper, the author adopts the route of
mean income in order to arrive at the percentage of total income accruing to various
deciles of households. This is done by means of a two-stage interpolation procedure.

 n principle, the term “redistribution” is to be used with reference to a given mean in-
come, but in a time-series framework it is used with reference to aggregate and, hence, mean
income change. Thus the use of the term here is ad hoc. It is just to facilitate comparatwe state-
ments about the degree of income inequality between two years.
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Comments

method utilizes the following information: the lower income bound f(xl ) of the
e group containing a decile point, its upper income bound f(x ) and its mean
me f(x,), where x is a cumulative percentage of households and f(x ) lies be-
n flx, ) and f(x, ). The problem at hand is to find mean income f(x" ) for the x*
e, where ol lles between x, and x,. In the first stage, points (x, , f(x, )) and
x )) are used to determme X, the cumulative percentage le households
'ndmg to the known mean income f(x ). In the second stage, either pmnts
,)) and (x5 fx, ) or (x_, fix ) and (xs, f(x,)), depending on whether x*
etween X, and x, or between x_ and x,, are used to find the desired f(x").2
 of the two stages, a straight-line interpo]atlon method is used. There is a
problem with this method in its application to the income distribution data. It

t enable one to carry out mean-preserving adjustments in the data. In other
no decile pattern constructed with the help of this method can be claimed to
to the original income distribution which it is supposed to represent. In the
e of this anomaly, the income inequality estimates reported in Table 2 are
Thus there is a need to re-do the entire exercise with the help of the
linear-interpolation procedure, using data on cumulative percentage of
 received along with cumulative percentage of households — without any
: to the mean income data.
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retation of the second stage is based on my discussions with the author on this
» even if one sticks to the formula reported in the paper’s version circulated at
the problem noted here remains. It may also be mentioned that according to the
by the author, the likelihood of negative weights is very much there, when-
1 than X, Such weights are hard to rationalize, to say the least.



