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Abstract

Variance analysis of financial ratios relative to industry target ratios is a logical extension of the
variance analysis techniques used in fields such as cost accounting, business finance, and
portfolio management. In this paper, we show that useful insights can be obtained about the
behavior of firms by decomposing their financial ratios into variances through the use of average
industry ratio data. In addition, using a sample of four financial ratios in the chemical industry,
we show that ratio variances offer great potential for enhancing the predictive power of financial
ratios.
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1. Introduction

Variances in managerial accounting and financial ratios in financial management are basic
time-honored analytical tools. Variances are used to evaluate performance by comparing actual
results versus budgeted or expected performance. Financial ratios are used to measure, among
other things, a firm’s performance against a targeted ratio, such as an industry average. As such,
variances and financial ratios are similar in how they are calculated and in what they intend to
measure. In this paper, we propose that a combined usage of these two tools can greatly enhance
the usefulness of financial ratio analysis.

The paper proceeds in the following sequence: First, the current usage of variance analysis in
the fields of cost accounting, business finance, and portfolio management is examined. Second,
the rationale for extending variance analysis to ratio analysis is presented, and a general underlying
theory is suggested. Third, an analytical framework of ratio variance analysis is developed for a
group of typical financial ratios. Fourth, empirical analyses of five basic ratios in the chemical
industry are offered as a demonstration of the usefulness of this combined approach to ratio
analysis.

2. Usage of Variance Analysis

The origin of variance analysis is in the field of cost accounting. As defined in Horngren et. al.
(2015), a "variance" is essentially the difference between an actual cost and a budgeted cost for
any production factor, such as materials or labor. Ex post analyses of such differences are usually
built around cost levels that would have been budgeted if perfect forecasts of activity volume had
been available at the time the budget was prepared. Those variances are usually decomposed into
price and quantity components to shed light on whether the cause of the variance was price, usage
(also known respectively as quantity or efficiency), or a combination of both. The information
provided by these decomposed variables is considered the real strength of variance analysis
(Horngren et. al. (2015) and Matz (1948)).

In business finance, variance analysis has been suggested as a useful way to analyze accounts
receivables balances. In this context, differences between actual receivables and budgeted or
historic receivables are recommended as the basic focal point. Since accounts receivable can be
viewed as being the product of the days-sales-outstanding ratio—otherwise known as the average
collection period—times the average daily sales level, a decomposition of the receivables variance
into those two variables can provide useful information about the effects of unexpected sales
patterns and collection efficiency (Gallinger et. al. (1986)).

In portfolio management, variance analysis is used to measure a manager's investment
performance against a benchmark, or bogey, portfolio. Any variance or “alpha,” as labeled in the
asset management industry, is then decomposed into two broad components of performance:

market timing ability and asset allocation ability. The contribution of market timing ability is
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often measured by asset allocation choices among asset classes held in the portfolio, e.g., equity,
fixed-income securities, and money market instruments. On the other hand, the contribution of
asset selection ability is measured by asset allocation decisions within each asset class. Most
attribution studies isolate the contributions of industry sector allocations within each market

segment as well (Bodie et. al. (2014) and Hsu et. al. (2010)).
3. Usage of Ratio Analysis

Financial ratios are extensively used for a variety of purposes by various interest groups,
including investors, creditors, management and analysts (Barnes (1987)). Whittington (1980)
identifies two principal uses for financial ratios: 1) the traditional normative use of measuring the
firm’s performance relative to a benchmark ratio and 2) the positive use of estimating the
empirical relationships among financial variables for predictive or explanatory purposes, such as
forecasting the firm’s failure (Beaver (1966), Altman (1968), Olson (1980), and Platt et. al.
(1980)) or discerning the connection between the accounting measures of risk and market
measures of risk (Beaver et. al. (1980) and Etebari et. al. (1991)).

This paper focuses on the traditional normative use of ratios, which dates back to the nineteenth
century. (Horrigan (1968) gives a detailed review of their historical developments and uses). The
reason for their use, compared to “raw” financial numbers, is that they control for the systematic
effect of size on the variables being compared. An inherent assumption is that a proportionate
relationship exists between the variables being related to each other in a ratio. Lev and Sunder
(1979) describe the necessary conditions for ratios to effectively control for size and show how
deviations from these conditions could lead to biased results. Ratios are also compared to industry
norms, using the industry mean and median ratios, in order to control for industry-wide factors.
4. Integration of Variance Analysis and Ratio Analysis

Similar to cost data, financial ratios are important performance measures of firms. Among
other things, they provide information about return on investments, liquidity levels, asset
management, and capital structure. Despite the widespread usage and many studies of these ratios,
a rigorous framework for interpreting them has not yet arisen. Ratios are usually judged to be
"good" or "bad" if they are above or below some standard ratio but suggested interpretations rarely
go any deeper than that difference. Clearly, an analytical framework is needed that would help
explain the underlying reasons why a particular ratio shows a deviation from a standard ratio.

An adaptation of variance analysis techniques to financial ratio analysis could provide a rich
understanding of ratio behavior. That is, the decomposition of financial ratio variances into their
underlying causes would provide important information for judging whether or not a particular
"good" ratio deviation is in fact, a cause for celebration or a "bad" deviation is a cause for concern.
This approach, which we shall call "ratio variance analysis,” would be particularly powerful

because financial ratios are relative, scaled variables that allow for comparisons against the
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experiences of other firms or against previous time periods. Indeed, we propose that ratio variance
analysis be developed as an analytical framework that evaluates variances of an individual firm's
ratios relative to the average ratios within its industry.

Ratio variance analysis using target industry ratios, as if they are budgeted ratios, is grounded
in a general theoretical argument that average industry ratios are the closest approximation we
have to optimal ratio levels. Only a few assumptions are necessary for that argument. Assuming
that all firms within an industry behave in an adaptive, imitative fashion and that they are aware
which firms perform best, as measured by a particular ratio, the tendency of those firms will be to
cluster around the ratio levels of the best firms. Empirically, that imitative clustering effect will
lead to average ratios being very good indicators of optimal ratios. Accordingly, we propose that
ratio variance analysis, decomposing the ratios into interpretative components and casting
comparisons against target industry ratios, would be a very useful way to expand the subject of
financial ratio analysis.

5. An Analytical Framework of Ratio VVariance Analysis

The usual form of ratio analysis involves a comparison of a firm's actual ratio against its
industry ratio, which we call "Level 1" analysis. But, ratio variance analysis can be conducted at
various levels of detail. In this paper, we confine our discussion to "Level 2" and "Level 3"
analyses, in which basic "Level 1" variances are broken down further into partial variances.
Higher levels of ratio variance analysis, in which more partial variances are derived, are certainly
possible. In general, we expect that the finer variances obtained from higher levels of analysis will
be more useful in pinpointing the underlying causes of ratio behavior.

Exhibit 1 gives the framework for Level 1 analysis. The computational process at this level is
fairly straightforward, and the computed variance requires little explanation.

Exhibit 1: Ratio Variance Analysis: Level 1

This exhibit presents a general format for Level 1 variance analysis, followed by a sample
application. Firm ratios are in regular font; industry ratios are in boldface font.

Firm Benchmark
Ratio Ratio

Overall Variance

Overall Variance
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We focus our discussion on Level 2 and Level 3 analyses, presented in exhibits 2 and 3,
respectively.

As can be seen in exhibits 2 and 3, "Joint" ratios are the path to Level 2, Level 3 and higher
levels of analysis. A joint ratio is a compound ratio in the sense that it can be represented by two
or more catalyst (elementary) ratios. However, in contrast to a firm or industry compound ratio, a
joint ratio is derived from catalyst ratios of both the firm and its industry simultaneously.

Panels A-D in Exhibit 2 present Level 2 analysis for the following four compound ratios:
Panel A: Return on Assets
Panel B: Current Ratio
Panel C: Inventory Turnover
Panel D: Fixed assets to Stockholders Equity

In each panel, each ratio is decomposed into two catalyst ratios. Firm catalyst ratios are shown
in light prints (the first three ratios on the left side of each panel), and industry catalyst ratios are
presented in bold prints. Thus, the two catalyst ratios shown on the left-hand side of each panel
represent a firm compound ratio, those on the right-hand side represent an industry compound
ratio, and those in the center give a joint ratio taken from both the firm and its industry.

For example, in Panel A the return-on-assets ratio is represented by the product of profit margin
(N1/S) and total-asset turnover (S/TA). Two interpretative variances are then calculated. The
variance on the left-hand side is due to the difference in turnover between the firm and its industry,
which is a measure of an asset management variance. In contrast, the variance on the right-hand
side is the difference between the profit margin of the firm and its industry, which can be
considered an expense control variance. The sum of these two variances would equal the overall

variance found in a Level 1 ratio variance analysis.
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Exhibit 2: Ratio Variance Analysis: Level 2

This exhibit presents a general format for Level 2 variance analysis, followed by sample
applications in Panels A through D. Firm (industry) ratios are in regular (boldface) font

Firm Joint Benchmark
Ratio Ratio Ratio
Partial VVariance Partial VVariance
Panel A: Return on Assets
NI x_S NIx_S_ NIxS_
S TA S TA S TA
Asset Management Expense Control
Panel B: The Current ratio
CAXxTA CAXTA CAXxTA
TA CL TA CL TA CL
Debt Management Asset Management
Panel C: Inventory Turnover
COGx_S COGx_S COGx_S
S INV S INV S INV
Asset Management Expense Control
Panel D: Fixed Assets Turnover
FA xTA FA xTA FA xTA
TA SE TA SE TA SE

Financial Leverage

Asset Structure

The ratio variance analysis in Panel A is, of course, an adaptation of the DuPont return on

investment analysis.

However, our basic approach can be utilized for virtually any type of

financial ratio. For example, as shown in Panel B, the overall variance for the popular current

ratio can be broken down into two variances, an asset management and a debt management

variance, using CA/TA (Current Assets to Total Assets) and TA/CL (Total Assets to Current
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Liabilities) as the catalyst ratios. Panels C and D in Exhibit 2 present Level 2 variances for the
inventory turnover ratio and the fixed assets-to-stockholders equity ratio.
In Exhibit 3, we present a Level 3 variance analysis for the return-on-stockholders equity ratio,

which is similar to the extended DuPont return on investment analysis.

Exhibit 3: Ratio Variance Analysis: Level 3

This exhibit presents a general format for Level 3 variance analysis, followed by a sample
application in Panels E. Firm (industry) ratios are in regular (boldface) font

Panel E: Return on Equity

NI NIx_S xTA NIx S xTA NIx S xTA
SE S TA SE S TA SE S TA SE
Expense Control Asset Management Financial Leverage

In this example, the overall ratio variance of the firm from its industry is broken down into
three partial variances, representing expense control, asset management, and financial leverage.
These partial variances could themselves be partitioned further into more elementary variances in
higher levels of analysis.

The variances shown in exhibits 2 and 3 depend directly upon the selection of the catalyst
ratios by which a given financial ratio is represented. Catalyst ratios draw out the underlying
reasons why a firm's ratios differ from an industry target ratio. By simply altering the catalyst
ratios in a given ratio variance analysis one could obtain different information about the firm's
basic characteristics. For example, the current ratio in Panel B could be represented by the
product of CA/QA ("Quick Assets") and QA/CL. This representation of the current ratio would
produce different interpretive variances and different information about the firm.

6. Empirical Analyses of Financial Ratios

Our initial study period covered the years 1991-2010. From this period, we selected the years
for which we could obtain complete data for a reasonably large number of firms (a minimum of
twenty-five) that had their main line of business (i.e., more than 50% of revenue) in the chemical
industry. The years with fewer annual firm data were deemed as being unsuitable for the
calculation of industry average ratios; hence, they were excluded from the study. The final sample
included data for years 1993, 1994, 1996, 1998, 2000 and 2002, with the number of firms in a
given year ranging from 21 to 39, giving an overall average of 33 firms across the six years

selected for the study.! The financial data for the study was sourced from the Compustat files.

1. The analyses were also applied to data for firms in other industries, including pharmaceuticals and
integrated oil and gas. The results were similar to those reported for the chemicals, hence they are not
reported in the paper.
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To assess the usefulness of ratio variances, a preliminary analysis of five financial ratios in
the chemical industry was conducted. The five ratios, which are depicted in Exhibits 2 and 3
above, are return on total assets, current ratio, inventory turnover, fixed assets to stockholders
equity, and return on stockholders' equity.

Table 1 gives a listing of the ratios used in the study, along with their respective variance
formulas. These ratios are a typical sample of ratios suggested by texts dealing with financial
analysis. The average industry ratios were calculated from the ratio data for the companies
comprising the industry. Having six distinct years included in the analyses will help to ensure that
our findings are not simply an artifact of a particular year.

Medians and arithmetic averages of the ratios for our sample are presented in Table 2 and
Table 3, respectively. An examination of the comparable ratios in Tables 2 and 3 reveal that these
two sets of averages are similar, but different enough to yield sizable variances in the analysis of a
typical firm in our sample, so some size bias may well be present in our results. To control for size,
we divided the sample into four groups using quartile distribution of sales revenue. Firms falling
in the top quartile make up our sample of large firms and those in the bottom quartile constitute
our small firm sample.

The analysis of our ratio variances begins in Table 4. This table contains the observed ratio
variances of the lowest and highest firms for the specified ratios in each year of the study. By no
stretch of the imagination do we wish to imply that these firms are necessarily the worst and best
firms. Our only intent here is to show the behavior of the ratio variances at the extremes of each
industry group.

In Table 4, the return on assets, NI/TA, ratio variances are shown first. As mentioned in our
discussion of Exhibit 2, the "VAR1" and "VAR2" measures can be considered variables
portraying asset management and expense control efforts, respectively. The patterns over time in
Table 4 clearly reveal that a trade-off existed in the ratio variances. The firms with the highest
NI/TA ratios achieved that performance mainly through expense control, as exhibited by their
large positive VAR?2 results; and the firms with the lowest ratios suffered unsuccessful expense
control, as portrayed by their large negative VAR2 outcomes. Indeed, a careful examination of
Table 4 reveals a sort of crisscross pattern, in that the asset management and expense control
results followed opposite signs between the lowest and highest NI/TA firms in each industry. In
effect, the firms with the highest ratios achieved those levels through good profit margins rather
than good asset turnover relationships. These results generally hold for both small and large firms.
Thus, ratio variance analysis can provide rich insights into how firms actually handle the trade-off
options implicit in complementary pairs of ratios such as profit margins and turnovers.

For the current ratio, CA/CL, the "VAR3" and the "VAR4" measures can be interpreted as
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reflecting debt management and asset management, respectively. Some of these extreme pairs of
firms show ratio levels that seem almost bizarre; but nonetheless, a distinct pattern emerges in this
Table 5 also. The firms with the highest current ratios achieved that result primarily by debt
management. In contrast, the firms with the lowest ratios experienced that outcome through both
negative asset management and debt management results. Those contrasting outcomes would
suggest that somewhat less significance should be attached to firms who have achieved very high
current ratios but that great concern should be given to firms who have wound up with very low
ratios. Once again, the insights provided by ratio variance analysis seem very useful.

The inventory turnover, COG/INV, ratio variances, "VAR5" and the "VARG6", can be assumed
to represent asset management and expense control, respectively. However, we cannot make the
usual normative distinctions between those two representations here. The expense control
variable, COG/S, is positively related to the turnover ratio, COG/INV, through the common
numerator of cost of goods sold, COG. Therefore, this particular variable increases the turnover
ratio, in a somewhat perverse fashion, through increases in an expense. Among other things, this
relationship is probably a reason why inventory turnover is often described as a ratio that can be
too high or too low. Consequently, interpretations of the results for this ratio are not quite as
incisive as the earlier ratios.

However, a few patterns are evident even in these inventory turnover results. In regard to the
firms with the highest ratios, virtually all of those firms attained that level through asset
management, that is, through relatively lower inventory levels. In regard to the firms with the
lowest ratios, most of those firms experienced that result also through asset management. The
latter is more evident for the smaller firms.

The fixed asset ratio, FA/SE, variances, "VAR7" and "VARS8", are interpreted as financial
leverage management and asset structure management, respectively. Normative interpretations are
difficult to attach to these two variances also. High financial leverage and heavy investments in
fixed assets may or may not be desirable strategies depending on one's risk-return preferences.
Nonetheless, some general patterns are evident in Table 4. Large firms with the highest FA/SE
ratios achieved that level primarily through financial leverage rather than through their asset
structures. In contrast, small firms with the highest ratios experienced that outcome through both
positive asset management and debt management results. The firms with the lowest ratios exhibit
a somewhat more mixed pattern, but most of them ended up with the low ratios through their asset
structures as well as their financial leverage level. Perhaps the most interesting aspect of the Table
3 results is that the FA/SE ratio seems to be driven largely by financial leverage even though the
ratio itself is usually recommended as an asset structure measure.

In Table 4, we have also shown the return on equity, NI/SE, ratio variances. In this case, a

triple ratio variance is specified, in order to demonstrate that ratio variance analysis is capable of
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more than just a two-part analysis. In this table, the "VAR9""VAR10", and "VAR11" ratio
variance measures reflect expense control, asset management, and financial leverage management,
respectively. The firms with the highest and the lowest return on equity ratios achieved that result
mainly through expense control. Asset management and financial leverage did not exhibit a clear
pattern.

A legitimate question that can be raised about the data presented in Table 4 is whether those
ratio variances just reflect the experiences of two extreme firms rather than the majority of firms in
the industries. In Table 5, some data that bear roughly on that question are presented. In this
table, the signs of each one of the variances are summed up across all the firms to show the general
directions of the variances in each industry. Interestingly enough, the signs of the ratio variances
"VAR1", "VAR2", "VAR9", "VAR10", and "VAR11", all of which deal with return on
investment ratios, NI/TA and NI/SE, show the exact same patterns as the individual firms that
achieved the highest returns in Table 4. A behavioral implication of this result is that firms in an
industry emulate the most profitable firms - a basic assumption made in setting up this ratio
variance analysis technique.

Story telling has its limits, of course. The case for engaging in ratio variance analysis would be
more convincing if it could be established that the ratio variances have more information content
than the basic ratios themselves. Further empirical studies using datasets from a wider range of
industries could provide evidence in support of this case and establish if ratio variances are better
predictors of various firm-level dependent variables than the underlying ratios themselves.

7. Conclusions

Variance analysis of financial ratios and industry target ratios is a logical extension of the
variance analysis techniques used in fields such as cost accounting, business finance, and portfolio
management. Very useful insights can be obtained about the behavior of firms by decomposing
their financial ratios into variances through the use of average industry ratio data. These ratio
variances should be very useful variables in empirical studies because they appear, on the basis of
the analysis presented above, to have more predictive information content than the underlying
ratios themselves.

Of course, the empirical results presented in this paper are preliminary and limited by the use of
a small sample of firms from one industry for select number of years. Consequently, additional
ratio variances ought to be developed from broader datasets, including different timeframes and
industries, and then tested against a wide variety of dependent variables to further examine their
contribution to analysis. Overall, ratio variance analysis holds tremendous promise as a tool for
improving the usefulness of traditional financial ratio analysis, and further scholarship can play a

role in enabling its adoption where it may be most applicable.
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Table 1. Definitions of Ratio Variables and Ratio VVariances

Ratio

Symbols Definition

NI/TA Net Income to Total Assets

NI/S Net Income to Sales

SITA Sales to Total Assets

CA/CL Current Assets to Current Liabilities

CAITA Current Assets to Total Assets

TA/CL Total Assets to Current Liabilities

COG/INV Cost of Goods Sold to Inventory

COGI/S Cost of Goods Sold to Sales

S/INV Sales to Inventory

FA/SE Fixed Assets to Stockholders Equity

FAITA Fixed Assets to Total Assets

TA/SE Total Assets to Stockholders Equity

NI/SE Net Income to Stockholders Equity

Variance Ratio

Titles Analyzed Variance Formula

VAR1 NI/TA (NI/S * SITA) - (NI/S * SITA)

VAR2 NI/TA (NI/S * SITA) - (N1/S * SITA)

VAR3 CA/CL (CAITA*TAICL) - (CA/ITA* TAICL)
VAR4 CAICL (CAITA* TAICL) - (CA/ITA* TA/CL)
VAR5 COG/INV (COGIS * S/INV) - (COGIS * S/INV)
VARG COG/INV (COGI/S * S/INV) - (COGI/S * S/INV)
VAR7 FA/SE (FA/ITA*TA/SE) - (FA/ITA* TA/SE)
VARS FA/SE (FA/ITA* TA/SE) - (FA/ITA* TAJ/SE)
VAR9 NI/SE (NI/S*SITA*TAISE) - (N1/S * SITA * TA/SE)
VAR10 NI/SE (NI/S*SITA*TA/SE) - (N1/S * SITA * TA/SE)
VAR11 NI/SE (NI/S*SITA*TAISE) - (NI/S* S/TA * TA/SE)
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TABLE 2. MEDIANS OF RATIOS USED IN VARIANCE ANALYSIS - CHEMICAL INDUSTRY

Year | NIITA | NIS | SITA | CAICL [ CAITA | TAICL | COG/INV[COG/S| S/INV | FA/SE | FAITA | TA/SE | NI/SE
Large Firms
1993 0.009 0.008 0.702 1.130 0.292 3.917 5.313 0.647 8.536 2.437 0.460 4.779 0.053
1994 0.018 0.020 0.731 1.366 0.312 4,497 5.096 0.699 9.358 2.290 0.440 6.121 0.061
1996 0.042 0.047 0.698 1.098 0.349 4.456 4.181 0.703 5.949 2.136 0.393 4.250 0.143
1998 0.041 0.066 0.705 1.297 0.345 5.640 4.018 0.723 6.619 1.910 0.370 3.271 0.082
2000 0.010 0.025 0.649 1.052 0.301 3.976 6.503 0.699 10.144 1.935 0.352 3.448 0.173
2002 0.023 0.036 0.659 1.520 0.309 6.718 6.991 0.677 10.363 1.554 0.374 2.804 0.159
Small Firms
1993 -0.055 -0.066 0.555 1.422 0.413 3.573 4,391 0.790 5.122 0.545 0.303 1.584 -0.072
1994 -0.062 0.030 0.930 1.931 0.544 4.063 5.653 0.775 7.837 0.454 0.344 1.350 0.078
1996 -0.049 0.022 0.604 3.730 0.514 4.447 8.017 0.690 13.070 0.144 0.110 1.331 -0.058
1998 -0.062 -0.038 0.355 3.706 0.439 8.000 3.787 0.660 8.071 0.368 0.214 2.860 -0.195
2000 -0.512 -2.278 0.547 2.184 0.464 4.485 6.959 0.478 6.000 0.281 0.228 1.287 -0.578
2002 -1.002 -6.000 0.224 3.092 0.546 10.523 0.097 0.360 3.522 0.064 0.248 1.214 -0.604
TABLE 3. AVERAGES (MEAN) OF RATIOS USED IN VARIANCE ANALYSIS - CHEMICAL INDUSTRY |
Year | NI/TA | NI/S | SITA | CAICL [ CAITA | TA/ICL | COG/INV | COG/S| S/IINV [ FA/SE | FA/ITA | TA/SE | NI/SE
Large Firms
1993 -0.070 -0.104 0.779 1.297 0.333 4.185 5.662 0.662 8.885 11.057 0.453 23.976 -5.255
1994 0.014 0.014 0.759 1.259 0.323 4.045 5.568 0.699 8.593 10.103 0.480 103.908 -3.962
1996 0.044 0.046 0.737 1.162 0.402 4.294 4,611 0.703 6.869 4.549 0.381 11.440 0.383
1998 0.037 0.059 0.758 1.544 0.372 5.660 5.037 0.715 7.401 3.106 0.374 8.114 0.088
2000 0.014 0.023 0.823 1.054 0.311 3.781 6.944 0.723 9.909 3.391 0.395 7.583 0.289
2002 -0.017 -0.033 0.740 1.703 0.314 6.008 6.706 0.719 9.931 0.747 0.422 0.992 0.048
Small Firms
1993 -0.084 0.010 0.596 1.652 0.446 3.802 4,382 0.750 6.163 0.658 0.304 1.712 0.444
1994 -3.149 -10.081 0.721 2.316 0.585 3.896 10.436 3.069 12.842 0.489 0.308 1.381 0.603
1996 -0.126 -0.366 0.638 4,183 0.558 8.134 14.352 1.020 12.396 0.314 0.214 1.580 -0.247
1998 -0.281 -1.639 0.660 5.126 0.465 11.082 6.883 1.709 10.790 0.872 0.265 2.974 -1.040
2000 -0.759 -8.614 0.476 3.328 0.485 5.998 7.853 0.575 12.412 0.260 0.265 -0.823 2.034
2002 -1.976 -11.184 0.268 5.067 0.514 9.507 2.349 0.551 13.191 0.426 0.324 1.124 -1.559
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TABLE 4. FIRMS WITH HIGHEST AND LOWEST RATIO VARIANCES
NI/ TA Ratio Variances| CA / CL Ratio Variances | COG / INV Ratio Variances | FA / SE Ratio Variances NI / SE Ratio Variances
NI/ TA| VAR 1| VAR 2[CA/CL| VAR3 | VAR 4 [COG/INV[ VAR5| VAR 6 |FA/SE| VAR7| VAR 8 | NI/SE | VAR 9 [ VAR 10|VAR 11
Large Firms
1993 Vr.
Lowest Firm | -0.260 | 0.030 | -0.232] 0.832 | 0.086 | -0.431 1.407 [ -0.989] -1.957 | 0.816 | -0.854 | -0.050 | -22.398 | -17.865| 0.523 | -4.817
Highest Firm | 0.044 | -0.006] 0.110 | 1.945 [ 0.936 | -0.168 | 10.190 | 6.132 [ -0.295 | 39.582 [ 37.710| 0.151 | 0.186 | 0.483 | 0.004 | -0.062
1994 Yr.
Lowest Firm | -0.047 | 0.008 | -0.074| 0.999 | -0.306 | 0.165 1.212 [-3.930] 0.491 | 1.150 | -0.168 | -0.893 | -25.310[-35.740( -1.720 | 12.061
Highest Firm | 0.058 | 0.000 | 0.039 | 1.445 | 0.306 | -0.001 | 10.211 | 5.104 [ 0.456 | 65.503 [ 63.509 | -0.214 [ 0.416 | 0.180 | 0.084 | 0.063
1996 Vr. ox
Lowest Firm | -0.482 | 0.139 | -0.658]| 0.653 | -0.166 | -0.506 0.718 | -2.968| -0.014 | 0.047 | -0.070 [ -1.528 | -2.049 | -2.171 [ -0.035 | 0.012
Highest Firm | 0.578 | -0.001] 0.541 | 2.022 | 1.050 | -0.352 8.218 | 5.089 | -0.572 | 16.864 | 15.296 [ -0.078 | 4.518 | 4.229 | 0.000 [ 0.144
1998 Vr. *x
Lowest Firm 0.000 | 0.000 [-0.043| 1.070 | -1.287 [ 0.736 0.864 | -3.516| 0.314 | 0.054 | -0.071 [ -1.302 | 0.005 [ -1.151 | 0.062 [ 0.950
Highest Firm | 0.073 | -0.006 ] 0.036 | 2.470 | 1.335 | -0.487 9.798 | 4910 | 0.822 | 9.301 | 8.078 [ -0.205 | 0.205 [ 0.092 | -0.010 [ -0.021
2000 Yr. *x *x
Lowest Firm | -0.035 [ 0.009 [ -0.067| 0.708 [ -0.397 | 0.070 3.397 |-3.386| -0.030 | -8.439 | -9.476 | -1.015 [ 0.044 | -0.014 ] -0.011 [ -0.036
Highest Firm | 0.047 [ -0.010] 0.033 | 1.313 [ 0.507 | -0.230 | 12.630 | 4.499 [ 1.319 [ 14.308[ 12.740] -0.485| 1.258 | 1.931 | 0.179 | -0.956
2002 Yr.
Lowest Firm | -0.210 | 0.019 |-0.244| 1.130 | -1.545 | 1.241 3.037 |-4.608| 1.112 | -2.795| -3.844 | -1.204 | -0.647 | -0.721 [ -0.011 | 0.016
Highest Firm | 0.062 | -0.008] 0.055| 3.413 [ 1.819 | 0.160 | 10.650 | 5.107 [ -0.990 | 2.649 [ 0.948 | -0.552 | 0.434 | 0.463 | 0.003 | -0.100
Small Firms |
1993 Vr.
Lowest Firm | -2.364 | 0.000 | -0.115]| 0.000 [ 0.000 | -1.759 0.000 |-3.991| 0.998 | -0.182| -0.571 [ -0.505 | -1.340 | -1.620 [ -0.163 | 0.197
Highest Firm | 2.311 | 0.402 | 1.794 | 5.725 | 2.667 | 1.299 7.675 | 5.074 | -0.391 | 2.634 | 1.172 [ 0.568 | 3.583 | 3.368 | 0.037 [ -0.068
1994 Yr.
Lowest Firm |-17.500| 0.000 | 0.011 | 0.007 | -2.122 | -0.238 2.606 |-2.772| -0.111 | -0.010 | -0.035 | -0.534 | -1.355 | -1.307 | -0.001 [ -0.030
Highest Firm | 0.124 | -0.007] 0.142 | 5.867 | 1.750 | 1.751 | 36.856 |29.307| 2.061 | 1.695 [ 1.077 | 0.059 | 6.404 | 6.403 | -0.006 | 0.024
1996 Vr.
Lowest Firm | -0.614 | 0.000 | -0.009] 0.218 | -0.602 | -2.558 1.976 [ -4.672] -0.091 | 0.012 | 0.006 | -0.418 | -0.890 | -0.895 [ -0.019 | 0.012
Highest Firm | 0.205 [ 0.081 | 0.115 | 10.613| 8.215 | -0.979 | 39.400 | 16.718 15.944 | 0.882 [ 0.149 | 0.309 | 0.268 | 0.249 | 0.007 | -0.001
1998 Vr.
Lowest Firm | -1.551| 6.305 | -7.820] 0.117 | -0.469 | -2.563 1.462 [ -2.020] -0.191 | 0.056 | 0.031 | -0.721 | -5.079 | -5.056 [ 0.094 | -0.033
Highest Firm | 0.083 | 0.019 | 0.101 | 14.641 | 10.237 | 1.255 | 19.785 |15.791| 0.320 | 2.994 [ 1.236 | 1.011 [ 0.097 | 0.150 | -0.012 | 0.043
2000 Yr.
Lowest Firm | -2.557 | -0.604 | -1.617| 0.229 | -0.667 | -1.371 0.175 |-1.339| -1.379 | -1.250 | -1.424 | -0.335 | -1.419 | -1.393 [ 0.342 | 0.118
Highest Firm | -0.036 | -0.018] 0.318 | 10.333| 5.692 | 2.374 | 23.667 |20.222| 0.552 | 1.144 [ 0.242 | 0.394 | 18.067 | 14.959| 0.735 | 2.860
2002 Yr.
Lowest Firm | -6.133 | 0.000 | 0.042 | 0.667 | 0.484 | -2.037 0.194 | -0.967| -4.969 | -0.137 | -1.193 [ 0.408 | -7.077 | 0.000 | 0.048 [ 0.055
Highest Firm | 0.014 | -0.005] 0.061 | 12.545| 8.785 | 1.541 | 11.450 | 8.637 | -3.316 | 1.667 [ -0.367 | 1.385 [ 1.170 | 1.165 | -0.008 | 0.117
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TABLE 5. NUMBER OF COMPANIES WITH POSITIVE AND NEGATIVE VARIANCES

Firm Size | VAR1 | VAR2 [ VAR3 [ VAR4 | VAR5 | VAR6 | VAR7 | VARS8 | VAR9 |VAR10]| VAR11
Large Firms
1993 Yr. | +4/-4] +5/-3| +5/-3| +2/-6 | +5/-3 | +4/-4 | +5/-3 +5/-3| +5/-3 | +7/-1| +3/-5
1994 Yr. [ +5/-3] +3/-5] +6/-2| +3/-5| +5/-3 | +5/-3 [ +4/-4 +3/-5| +3/-5 | +3/-5| +4/-4 |
1996 Yr. [ +4/-5] +4/-5] +6/-3| +3/-6| +6/-3 | +5/-4 [ +5/-4 +2/-7| +4/-5 | +4/-5| +5/-4 |
1998 Yr. [ +4/-4] +4/-4] +6/-2| +5/-3[ +4/-4 | +6/-2 | +4/-4 +2/-6 | +4/-4 | +4/-4| +4/-4 |
2000 Yr. | +3/-5] +3/-5| +5/-3[ +5/-3[ +4/-4 | +3/-5 | +3/-5 +2/-6| +4/-4 | +3/-5| +3/-5 |
2002 Yr. [ +3/-4| +4/-3] +5/-2| +4/-3| +4/-3 | +3/-4 | +2/-5 +2/5| +6/-1 | +3/-4| +2/-5]
Small Firms
1993 Yr. | +8/-1| +1/-8| +6/-3] +4/-5] +5/-4 | +5/-4 | +3/-6 +2/-7| +3/-6 | +5/-4| +3/-6
1994 Yr. | +6/-3[ +6/-3| +4/-5| +4/-5[ +5/-4 | +4/-5 | +2/-7 +4/5 | +7/-2 | +4/-5| +7/-2 ]
1996 Yr. | +6/-2| +4/-4] +3/5| +4/-4| +5/-3 | +3/-5 | +3/-5 +3/5| +6/-2 | +4/-4| +2/-6 |
1998 Yr. | +6/-4| +6/-4| +6/-4| +4/-6 | +6/-4 | +4/-6 | +6/-4 +2/-8] +6/-4 | +7/-3] +4/-6 |
2000 Yr. | +4/-5] +5/-4| +4/5| +5/-4| +6/-3 | +4/-5 | +4/-5 +4/5| +5/-4 | +6/-3| +6/-3 |
2002 Yr. | +5/-3[ +4/-4| +5/-3| +4/-4] +3/-5 | +2/-6 | +2/-6 +4/-4 | +5/-3 | +6/-2 | +7/-1]
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