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Abstract

Firm operating leverage is a well-known determinant of risk and return. However, this re-
lationship is not straightforward. In theory, firms with greater operating leverage are expected to
have greater risk, but recent literature has suggested that the level of scale flexibility, or the ability
of a firm to adjust to changing productivity, plays a role in determining the strength of the positive
relationship between operating leverage and risk. Combining methods from previous literature,
this study leverages international data to further explore the effect of firm inflexibility on risk. Fur-
thermore, this study investigates possible factors that make certain firms more flexible than others
by examining cross-country differences in several candidate drivers of inflexibility. The results
suggest that the relationship between scale flexibility and risk holds in the international sample,
and differences in institutional environments across countries may have an effect on average firm
inflexibility.
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Introduction

Scale flexibility is defined as the ability of firms to adapt to changes in the market and adjust
their operations accordingly. In recent years, several studies have attempted to measure and ana-
lyze flexibility, as the ability to respond to productivity shocks can have implications on a firm’s
profitability and risk level. One such study is Gu, Hackbarth, and Johnson (2017) (hereafter GHJ),
who propose a novel measure which can be used to explore the interaction effect of flexibility and
operating leverage on firm risk. GHJ find that while risk rises with operating leverage for all firms,
the gap is wider for less flexible firms. With this finding, the authors argue that scale flexibility is
an important factor in the conditional response of firm risk to shifts in operating leverage.

While the relationship of scale flexibility and risk has been studied in the U.S. sample, there
is a need to validate these findings on the global scale. The current study aims to contribute to
existing literature by first replicating the findings of GHJ using U.S. data, and then extending
the analysis to non-U.S. data. This study also aims to leverage international data to investigate
potential drivers of scale flexibility.

Following GHJ, firms are sorted into quintile portfolios based on proxy measures for their
flexibility and operating leverage, and average excess returns of the resultant portfolios are com-
puted. Consistent with the findings from GH]J, the U.S. results show that the return spread be-
tween firms in the highest and lowest quintiles of operating leverage is wider for the most inflexi-
ble firms. The patterns for inflexibility, operating leverage, and profitability from GHJ, which used
only U.S. data, also hold in the international sample.

Next, this study seeks to identify what makes some firms more flexible than others by first
examining labor costs as a possible source of inflexibility. To accomplish this, the GHJ proxy

measure for operating leverage is replaced with a labor leverage proxy from Donangelo et al.



(2019). The resulting portfolio sorts support the findings of Donangelo et al. (2019) that returns are
higher for firms with a larger labor share, and provide some evidence that this effect is stronger for
more inflexible firms, a pattern that mimics the sorts using the GHJ operating leverage measure.

In addition to labor costs, this study also examines the impact of institutional characteristics,
specifically those that relate to the strength of the capital market, on firm flexibility. Using methods
from Oztekin and Flannery (2012), portfolio sorts are compared across countries with different
institutional characteristics. Firms in countries with stronger capital markets are found to be less
flexible. The results suggest that firms which operate in riskier markets seek to reduce their in-
house risk by staying more flexible, while firms in countries with stronger protections can afford
more inflexibility.

This study contributes to existing literature on scale flexibility by replicating and extending

GH]J, and exploring possible institutional determinants of scale flexibility.

1.1 Literature Review

A firm with high flexibility has, by definition, lower costs associated with adjusting. In
times of declining productivity and the resulting increase in operating leverage relative to sales, a
flexible firm can contract, decreasing risk (Lev, 1974). However, complexity arises because flexible
firms are able to adjust their scale either upwards or downwards. GHJ point out that in times
of increasing productivity, a flexible firm can expand more easily, taking on more risk. To test
their hypothesis, they create two measures: one that acts as a proxy for firm inflexibility and
one that captures operating leverage (described in detail in the Data and Methods section). The
novel inflexibility measure from GH]J scales the width of a firm’s “inaction region”, or range of
profitability, by the volatility of its productivity shock. The range of the inaction region is wider
for less flexible firms, which the authors suggest may stem from forces such as the ability to alter
factor intensity, product mix, pricing, or technology. The drivers of scale flexibility are not entirely

clear, but there is a growing literature that directs attention to potential sources. The current



study applies the methods of GHJ to international data to investigate factors that could affect firm
flexibility, and to further explore the effect of firm inflexibility on risk.

Donangelo et al. (2019) study a firm-level measure of labor leverage as a possible source of
firm risk. The authors argue that labor costs are less variable than other firm costs. They present
empirical evidence that expected returns rise with increased labor share due to the risk associated
with higher labor costs in relation to other costs. However, literature on the substitutability of
labor and capital has found that in certain industries, a firm with a lower labor share may have a
higher share of capital (Arrow et al., 1961). This could lead to greater fixed costs, thus increasing
operating leverage and risk. Exploring how scale flexibility factors into this relationship could
help gauge the extent to which labor costs are a possible source of inflexibility. In addition, using
international data on employment can help gauge the impact of labor costs on firm flexibility.
International data has a greater frequency of reporting for the variables used to construct the
labor leverage measure from Donangelo et al. (2019).

Other international data on labor markets can serve to foster a cross-country comparison
of inflexibility. Literature suggests that increased labor regulations may result in lower efficiency
(Squire and Suthiwart-Narueput, 1997). The OECD reports an employment protection index, de-
fined as “synthetic indicators of the strictness of regulation on dismissals and the use of temporary
contracts” for 37 countries and spanning 34 years (OECD, 2021). Countries with a higher score
have more stringent employee protections, which signals more regulated labor markets. This in-
dex can be used to characterize countries based on how easily the resident firms can expand or
contract their labor force, and study the implications on efficiency and firms’ scale flexibility.

Studies like Donangelo et al. (2019) investigate the labor market to identify candidate drivers
of inflexibility, but another possible source of firm inflexibility could lie in the institutional struc-
ture of the countries in which firms are based, specifically as it relates to the capital markets.
Oztekin and Flannery (2012) find evidence that firms differ in capital adjustment speeds across
countries, and these differences can be attributed to the institutional environments in which they

operate. The legal and financial characteristics of international capital markets have implications



on the transaction costs associated with adjusting firm leverage and how easily firms can access
capital. The authors construct an index for firms” adjustment speed-to-target leverage and dis-
cover that firms in countries with an “ease of access” score above the median value for countries
in the sample have lower transaction costs and higher adjustment speeds than those with lower
ease of access.

Specific measures found in Oztekin and Flannery (2012) can be used to group countries by
features of their capital markets. Two such measures are “Bankruptcy efficiency” and “Contract
enforcement.” Bankruptcy efficiency is “the present value of the terminal value of the firm after
bankruptcy costs” (Djankov et al., 2008). This measure could be used to divide countries based on
the the stability and riskiness of their capital markets. Contract enforcement is “the relative degree
to which contractual agreements are honored” (Djankov et al., 2008). Contracts facilitate the sale
and purchase of assets, and the level of contract enforcement is an important distinguishing factor
in global capital markets. These two institutional characteristics can serve as a basis for comparing
the relative flexibility of firms operating in different markets across the world.

The next sections detail the data and methods used in this study. The following sections
present the main results and robustness tests. The Robustness section suggests an alternative way
of analyzing the relationship between scale flexibility and risk in order to limit the impact of ex-

treme values and skewness in excess return data.



Data and Methods

This section describes the data and methods used to generate portfolio sorts and conduct
cross-country comparisons of the joint effect of firm inflexibility and operating leverage on excess
returns (Cattaneo et al., 2020). International excess return data for this project was extracted with
custom Python code (Python, 2023). All processing was done in Matlab and R environments (R,
2023; MATLAB, 2023).

2.1 Data

The data used to construct the inflexibility, operating leverage, and labor share measures are
from Compustat Fundamentals (Compustat, 2023). U.S. data were found in the “"North America”
subsection, and international data were found in the “Global” subsection. GHJ uses all available
U.S. quarterly data, which begin in the first quarter of 1975 in Compustat. International Compus-
tat data begin in June of 1987. In this study, “year 0” is set to 1975 for the initial sorts. In robustness
tests, “year 0” is changed to 1987 to match international data. Additionally, regulated utilities and
financial firms, as well as U.S. stocks with price less than $1, are excluded.

To calculate excess returns, risk-free rates for the U.S. and for “developed” countries were
obtained from the Kenneth French Data Library (French, 2023). The risk-free rate used to calculate
international firms’ excess returns is available for the 22 countries listed in Table 2.1. ! Returns
of U.S. stocks were found on CRSP (CRSP, 2023). 2 International monthly stock data on the ”de-

veloped” countries were downloaded from Refinitiv Datastream using the “TR.TotalReturn1M”

Following an analysis of per-country average INFLEX, an outlier (Australia) was omitted from this study.
2Per convention, only data with share codes 10 and 11 were included in the sample.



TABLE 2.1: Countries included in the Kenneth French Library’s Developed Markets Factors and Returns

Countries

Australia Italy

Austria Japan

Belgium Netherlands
Canada New Zealand
Denmark Norway

Finland Portugal

France Singapore
Germany Spain

Greece Sweden

Hong Kong Switzerland
Ireland United Kingdom

instrument (Refinitiv, 2023). These data begin in January of 1992.

The “strictness of employment protection” index can be found on the Organisation for Eco-
nomic Co-operation and Development website, under the section containing Indicators of Em-
ployment Protection (OECD, 2021). The remaining indices for institutional characteristics that are

used in this study can be found in Table 5 of Oztekin and Flannery (2012).

2.2 Measures

The current study makes use of the following measures: the GHJ inflexibility and quasi-fixed
costs measures, return on assets (ROA), excess returns, and the Donangelo et al. (2019) labor share

measure. The methods used to calculate each measure are described in the following sections.

2.21 Inflexibility Measure

For a given year t, the firm-level inflexibility measure developed by GHJ is defined as the
range of a firm’s operating costs over sales (OPC/Sales) (Compustat item (XSGAQ + COGSQ)/SALEQ)

from year 0 to year t, divided by the standard deviation of the quarterly change in the log of



sales-over-assets (Compustat item SALEQ/ATQ).> INFLEX scales the width of a firm’s “inaction
region”, a proxy for adjustment speed, by a measure of productivity shock. More inflexible firms,
or firms with higher adjustment costs, have a wider inaction region because they cannot easily

alter their scale to adjust to changes in productivity.

OPC . OPC
max; =) — min; Cales
INFLEX;; = 0+ (Sare) sgzlég't(sm) e
stdio,(Alog zéceis)

This study calculates the INFLEX measure using both U.S. and international data to further
study the joint effect of INFLEX and QFC on firm risk and return.

2.2.2 Operating Leverage Measure

Constructing the measure for operating leverage, denoted ”quasi-fixed costs” (QFC), is a
two-step process. GHJ define operating leverage as a ratio of quasi-fixed production costs (Com-
pustat item XSGAQ + COGSQ) to sales (Compustat item SALEQ). They utilize values for sales
and costs from both the current and previous quarter, since quasi-fixed costs do not scale with
current sales, and run regressions to estimate the next period’s expected costs. Using three of the
resulting coefficients and the mean values of sales and costs from the previous year, they construct

a quarterly measure for QFC.#

Costiy = a; + b;jCost; ;1 + c;Sales; ; + d;Sales;; 1+ €4 (2.2)

a; + bjCostmean; ;1 + d;Salesmean; ;4
Salesmean; ;4

QFC;; = (23)

3The INFLEX measure is constructed using an expanding window from Quarter 1 of 1975 to Quarter 4 of 2016,
following GHJ. For U.S. data, there are firms that exist over the whole timeframe. However, international data is only
available from Quarter 3 of 1987. In robustness tests, U.S. INFLEX is recalculated to match the first available date of
international data.

“The QFC measure is constructed using a 5-year (20 quarter) rolling window from Quarter 1 of 1975 to Quarter 4 of
2016, following GH]J.



QFC measures the level of operating leverage scaled by sales. A firm with higher QFC has
lower productivity, or higher fixed costs relative to sales. This study calculates the QFC measure
using both U.S. and international data to further explore the joint effect of INFLEX and QFC on

firm risk and return.

2.2.3 Returns on Assets (ROA)

ROA is defined as earnings before income and taxes (EBIT) divided by lagged total assets.
EBIT is constructed for each firm by computing the sum of Compustat items NIQ (Net Income),
XINTQ (Interest and Related Expense), and TXTQ (Total Income Taxes). Lagged total assets is the

previous quarter’s Compustat item ATQ (Total Assets).?

NIz + XINT, ; + TXT;,
ATi,qg—1

ROA;, = (2.4)

This study calculates ROA using both U.S. and international data to further explore the joint
effect of INFLEX and QFC on firm profitability.

2.2.4 Excess Returns

Excess returns in month m are found by subtracting the monthly risk-free rate (obtained

from Kenneth French’s website) from each firm’s monthly return (French, 2023).

ExcessReturn; ,, = Total Return, ,, — Risk — FreeRate,, (2.5)

The same risk-free rates are used to calculate excess returns for all of the countries listed in

Table 2.1. Excess returns of U.S. firms are calculated using the U.S. risk-free rate (French, 2023).

5GHJ used Compustat item EBIT for this computation. However, this measure was not found in Fundamentals
Quarterly.



2.2.5 Labor Share Measure

The labor share measure created by Donangelo et al. (2019) to proxy for labor leverage is
constructed using Compustat annual data on items XLR (Staff Expense - Total), OIBDP (Operating

Income Before Depreciation), and INVFG (Inventories Finished Goods).

XLR;,

LS, =
“' = OIBDP,, + AINVFG;, + XLR;,

(2.6)

Firms with higher labor share have a higher labor-expense-to-value-added ratio.

2.3 Methods

To examine the relationship between inflexibility and quasi-fixed costs and their joint effect
on excess returns, this study uses methods from GHJ to conduct portfolio sorts. GHJ show that
the difference in excess returns between firms with higher operating leverage and lower operating
leverage monotonically rises from the most flexible to least flexible firms, and the result for the
most inflexible firms is significant. 6 Following GHJ, in June of each year t, firms are sorted into
quintile portfolios based on their inflexibility measure. Separately, firms are assigned quintile
portfolios based on their estimated QFC and a cross product of the two sets of quintiles is used
to determine portfolios. Average INFLEX, QFC, ROA, and monthly excess returns are calculated
on each of the 25 resulting portfolios from July of year t to June of year t+1. To limit the effect of
outliers and in a departure from the methods employed by GHJ, the portfolio sorts report mean
values of each measure after removing the top and bottom 1.5% of INFLEX and QFC values.

The labor leverage analysis employs the same sorts as outlined above, with two differences.

First, QFC is replaced with the LS measure in order to specifically focus on labor costs” impact on

6The original INFLEX, QFC, and ROA sorts can be found in Table 8 of GHJ. The original excess return sorts and
t-tests can be found in Table 9 of GHJ.
7GH]J require that quarterly growth rates of assets, costs, and sales do not exceed +/- 75%.
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firm return. Second, the data used is combined U.S. and International Data to increase the number
of sample points.

For cross-country analysis, only non-U.S. data is used. Following the methods in Oztekin
and Flannery (2012), the mean of the OECD “strictness of employment protection” index is calcu-
lated for each of the included countries over the sample period. The data from Table 5 in Oztekin
and Flannery (2012), which contains countries” scores for “Bankruptcy efficiency” and “Contract
enforcement” is already composed of averages. The median of the included countries is computed
for these indeces and countries are sorted into two groups on either side of the median. Then, port-
folio sorts are calculated and compared between the groups above and below the median, for each
of the three indeces.

Following GHYJ, for all of the portfolio sorts on excess returns in the Results section, the
returns of firms with the highest and lowest QFC are compared for each level of INFLEX using
the Welch two-sample t-test. The Robustness section reports the medians, first quartiles, and third

quartiles of INFLEX and excess returns of each of the 25 portfolios, for U.S. and international firms.
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Results

3.1 Part 1: Portfolio Sorts

3.1.1 U.S. Firms

Table 3.1 shows the results of double portfolio sorts on U.S. firms” inflexibility, quasi-fixed
costs, ROA, and excess returns. The patterns in Panels A-C resemble the patterns in GHJ, con-
firming that the INFLEX and QFC measures were correctly replicated. As seen in Panel C, ROA
worsens as QFC increases, which is consistent with the inverse relationship of quasi-fixed costs
with profitability.

Panel D shows average excess returns for each of the 25 portfolios. Just like in GH]J, these
results show that the difference in excess returns between the highest and lowest QFC quintile is
monotonically increasing from the most flexible firms to the least flexible firms. However, only
one of the differences in means is significant after conducting a t-test 8. The most inflexible firms
with the highest level of operating leverage have higher excess returns than those with lower
operating leverage.

The U.S. portfolio sorts are recalculated in the Robustness section using the median, first
quartile, and third quartile of excess returns. The results of the robustness tests indicate that the
level of excess returns is a possible third factor in the joint effect of firm inflexibility and operating

leverage on risk.

844/ p-value < 0.001, *’: p-value < 0.01,".": p-value < 0.1
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TABLE 3.1: Portfolio sorts, U.S. data

QFC QFC
L 2 3 4 H L 2 3 4 H H-L
A. Inflexibility B. QFC
INFLEX(L) 0.67 078 088 095 115 0.03 0.09 017 0.28 0.56
2 174 172 175 180 191 0.03 0.09 017 030 0.54
3 325 324 321 323 338 0.03 0.10 0.17 0.30 0.62
4 673 673 655 641 651 0.03 0.09 017 0.30 0.80

INFLEX(H) 23.12 2283 2293 2354 27.60 0.03 0.09 017 029 1.50

C. Return on Assets D. Excess Returns
INFLEX(L) 0.03 0.02 0.02 0.02 0.01 092 050 054 044 -0.01 -0.93
2 0.03 0.02 0.02 0.02 0.00 1.12 065 066 0.88 0.79 -0.33
3 002 0.02 0.01 0.01 -0.01 1.01 099 1.12 0.60 0.65 -0.36
4 002 0.02 0.02 0.0 -0.03 1.04 0.87 1.09 129 139 0.52

INFLEX(H) 0.03 0.03 0.02 0.02 -0.03 054 046 072 089 127 0.81*
The year range is January 1980-December 2016. The sorts are performed on 4,942 U.S. firms.

3.1.2 International Firms

Table 3.2 shows the results of double portfolio sorts on non-U.S. firms” inflexibility, quasi-
tixed costs, return on assets, and excess returns. The patterns in Panels A-C once again closely
resemble those found in GHJ, thus providing evidence for the existence of an interaction between
firm inflexibility and operating leverage not only for U.S. firms, but also for international firms.
Panel D suggests that the effect of having lower operating leverage on firm risk may be stronger
for international firms that are more flexible. This result for non-U.S. firms mirrors the results from
GH]J. Returns fall with operating leverage for the most flexible firms, but the decrease generally
weakens with inflexibility, suggesting that inflexibility may be a determinant factor in how risk
conditionally responds to operating leverage shifts. However, none of the differences in means are
significant, suggesting a need for additional studies on the interaction effect of firm inflexibility

and operating leverage on returns. The international excess return results are also examined more
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closely in the Robustness section.

TABLE 3.2: Portfolio sorts, International data

QFC QFC
L 2 3 4 H L 2 3 4 H H-L
A. Inflexibility B. QFC
INFLEX(L) 052 057 064 069 0.84 0.03 0.08 017 030 0.77
2 1.15 115 117 121 134 003 0.09 018 032 0.62
3 189 190 191 194 201 0.03 0.09 018 032 0.66
4 344 341 350 347 381 0.02 0.09 018 033 0.80

INFLEX(H) 15.61 15.14 13.65 13.97 19.17 002 0.09 018 034 1.66

C. Return on Assets D. Excess Returns
INFLEX(L) 0.02 0.02 0.02 0.01 0.00 031 003 -007 -079 -1.13 -144
2 0.02 0.02 0.02 001 o0.01 0.89 070 0.07 070 0.08 -0.81
3 0.02 0.02 0.02 0.01 0.00 098 122 037 099 0.06 -0.92
4 0.02 0.02 0.02 0.01 -0.01 -0.17 069 046 028 -054 -0.37

INFLEX(H) 0.02 0.01 0.02 0.01 -0.03 022 068 078 017 -041 -0.63
The year range is December 1999-December 2016. The sorts are performed on 1,651 non-U.S. firms.

Discovering similar patterns in INFLEX and QFC in international data provides support to
findings from GH]J that operating leverage and inflexibility are related, not only on the U.S. but on
a global scale.

The following portion of this study extends the results from GHJ by examining factors that
could make some firms more flexible than others. To study labor leverage as a possible sources of
firm inflexibility, the next section replaces the QFC measure with the LS measure from Donangelo

et al. (2019).

3.1.3 Labor Leverage

The next part of this study aims to identify potential drivers of firm flexibility by first ex-

amining the labor market. Table 3.3 shows double portfolio sorts on INFLEX and excess return,
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substituting the QFC measure for the LS measure. The results of Panel A suggest that firms with

a lower labor share are more inflexible.

TABLE 3.3: INFLEX and LS portfolio sorts

LS LS
L 2 3 4 H L 2 3 4 H H-L
A. Inflexibility B. Excess Return
INFLEX(L) 0.63 065 0.65 0.60 0.59 021 0.69 070 018 -041 -0.62
2 139 136 133 135 131 1.03 1.08 149 079 -091 -1.94
3 218 224 218 218 225 0.03 128 0.0 078 -095 -0.98
4 394 416 391 413 4.03 -1.78 -0.26 1.06 007 -144 034

INFLEX(H) 2798 15.66 14.68 10.44 14.22 -1.84 081 -0.05 -154 0.76 2.60***

The year range is June 1992-December 2016. The sorts are performed on 1,293 U.S. and non-U.S. firms.

The substitutability of labor and capital may potentially play a role in the relationship be-
tween inflexibility and labor share. A firm with less labor costs in relation to its value added could
take on more inflexibility in its capital, resulting in a higher “inaction region”. If the INFLEX
measure is more heavily driven by the ability of the firm to expand and contract its capital rather
than its workforce, this could explain why the average INFLEX among the most inflexible firms is
much higher for those with a lower labor share.

The result in Panel B for the most inflexible firms, supports the findings of both Donangelo
et al. (2019) and GH]J. For the most inflexible firms, returns are higher for firms with a higher labor
share. This result shows with significance that a higher labor share exposes (inflexible) firms to

more risk.

3.2 Part 2: Cross-Country Comparison

In Part 2 of the Results, countries” portfolio sorts are compared across different institutional

settings. The focus of this section is on the sorts on inflexibility and excess return.
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3.21 Employment Protection

Table 3.4 shows the average inflexibility and excess return of firms in countries that have
an average environmental protection index higher than the median score for included countries
(Group 1). When contrasted with Table 3.5, which shows the firms in countries below the median
(Group 2), average inflexibility is higher for Group 2.

This result appears to contrast with the literature findings that more labor market regulation
may lead to greater inefficiency. Here, firms in countries with more strict labor protection laws are
actually more flexible than firms in countries with less labor protection. Together with the labor
leverage result, this seems to suggest that in the context of the INFLEX measure developed by

GH]J, differences in labor flexibility have an ambiguous effect on overall firm scale flexibility.

TABLE 3.4: Group 1 (Higher employment protection)

QFC QFC
L 2 3 4 H L 2 3 4 H H-L
A. Inflexibility B. Excess Returns
INFLEX(L) 054 058 064 071 0.67 0.17 016 -0.06 -0.90 -2.90 -3.07
2 117 116 1.17 122 1.19 016 042 -070 024 -091 -1.07
3 182 182 184 183 1.85 043 053 050 039 -042 -0.85
4 298 312 3.03 313 3.26 -0.35 1.62 -0.85 -0.06 -0.51 -0.16

INFLEX(H) 9.69 10.04 9.65 933 1238 060 125 -044 -021 -042 -1.02

The year range is December 1999-December 2019. The sorts are performed on 1,958 non-U.S. firms.

Panel B results appear to show a reversal to the pattern seen in GHJ. However, these results
are not statistically significant. Additional research on the impact of labor protection laws on firm

inflexibility and risk could reveal more about this relationship.
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TABLE 3.5: Group 2 (Lower employment protection)

QFC QFC
L 2 3 4 H L 2 3 4 H H-L
A. Inflexibility B. Excess Returns
INFLEX(L) 0.60 0.69 078 0.81 0.76 -041 -030 045 -091 020 0.61
2 151 145 148 150 1.72 062 117 038 032 221 1.59
3 256 258 262 262 272 023 -046 119 -0.88 -0.53 -0.76
4 540 579 562 543 584 -082 -074 082 052 -113 -0.31

INFLEX(H) 24.69 2796 22.68 21.13 36.05 097 -044 -026 -165 -216 -3.13

The year range is December 1999-December 2019. The sorts are performed on 1,371 non-U.S. firms.

3.2.2 Bankruptcy Efficiency and Contract Enforcement

Tables 3.6 and 3.7 show the results of portfolio sorts for countries with different institutional

features that affect their capital markets.

TABLE 3.6: Group 1 (Higher bankruptcy efficiency)

QFC QFC
L 2 3 4 H L 2 3 4 H H-L
A. Inflexibility B. Excess Returns
INFLEX(L) 0.61 066 072 075 0.68 -0.10 -0.87 025 -1.00 072 0.82
2 134 137 138 139 154 089 115 0.06 071 162 073
3 217 221 224 231 233 1.30 057 099 -029 020 -1.10
4 412 447 429 424 4.66 059 -132 032 042 -141 -2.00

INFLEX(H) 17.16 19.18 18.89 18.03 20.83 -0.01 043 084 -0.69 -170 -1.69
The year range is December 1999-March 2019. The sorts are performed on 719 non-U.S. firms.

Countries with bankruptcy efficiency scores above and below the sample median are as-
signed to Group 1 and Group 2, respectively. The larger INFLEX values for firms that operate in
countries with higher bankruptcy efficiency could possibly be due to lower market risk. Firms in
such countries may be able to afford higher “inaction regions”. In contrast, countries with lower

bankruptcy efficiency may have higher market risk, which would lead firms to attempt to reduce
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their in-house risk by maintaining greater flexibility. Panel B of Table 3.7 reveals a pattern that
closely follows the GHJ results. However, once again, the lack of statistical significance in the

results suggest the need for further research.

TABLE 3.7: Group 2 (Lower bankruptcy efficiency)

QFC QFC
L 2 3 4 H L 2 3 4 H H-L
A. Inflexibility B. Excess Returns
INFLEX(L) 054 0.59 0.68 073 0.62 019 051 -118 -0.61 -3.57 -3.76
2 121 118 119 119 125 044 117 017 -036 -139 -1.86
3 1.80 179 184 180 1.80 110 045 080 020 -0.07 -1.17
4 275 276 280 3.04 295 -0.95 061 -0.05 -0.52 -0.12 0.83

INFLEX(H) 876 7.69 8.18 8.60 1148 -042 -114 -122 028 001 043
The year range is December 1999-March 2019. The sorts are performed on 681 non-U.S. firms.

Tables 3.8 and 3.9 present the results of a comparison between firms in countries with higher

and lower contract enforcement relative to the sample median.

TABLE 3.8: Group 1 (Higher contract enforcement)

QEC QFC
L 2 3 4 H L 2 3 4 H H-L
A. Inflexibility B. Excess Returns
INFLEX(L) 0.58 067 073 0.80 0.92 -0.14 013 -0.74 -1.32 -0.53 -0.39
2 129 133 134 139 1.53 1.09 050 026 027 058 -0.51
3 223 227 225 237 236 -0.05 -0.18 1.18 0.08 -1.03 -0.98
4 423 431 423 418 449 -0.85 -030 -023 038 -1.11 -0.26

INFLEX(H) 16.61 19.80 19.07 19.00 22.46 -0.70 056 -040 0.63 -093 -0.23

The year range is December 1999-March 2019. The sorts are performed on 751 non-U.S. firms.

The results show that firms in countries with more contract enforcement are in fact less

flexible. This result coincides with the bankruptcy efficiency result. In a market in which contracts
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are more strictly enforced, firms may be able to afford greater inflexibility than in markets where

there is more systematic risk.

TABLE 3.9: Group 2 (Lower contract enforcement)

QFC QFC
L 2 3 4 H L 2 3 4 H H-L
A. Inflexibility B. Excess Returns
INFLEX(L) 058 061 068 0.75 0.70 -0.87 -1.00 061 -110 -3.78 -291
2 120 121 121 125 1.28 082 018 -026 031 -191 -2.73
3 181 180 180 1.84 1.88 098 057 088 057 072 -0.26
4 291 3.01 300 3.08 317 -097 025 046 014 -040 0.57

INFLEX(H) 9.30 13.37 8.83 10.32 13.54 -1.07 -077 018 023 -058 049
The year range is December 1999-March 2019. The sorts are performed on 565 non-U.S. firms.

The differences in mean excess returns between firms with the highest and lowest QFC ap-
pear to follow the patterns from GHJ more closely than firms in Group 1. However, the differences
are not statistically significant in terms of the t-test.

For a majority of this section, there is little statistical significance in the excess return results
when the mean is used as the measure of central tendency. Further analysis of excess return data
shows that for both the U.S. and international data, excess returns appear to be heavily skewed.
The next section describes a possible avenue of further research on inflexibility and stock returns,
which involves deeper analysis of excess returns in each of the 25 portfolios formed by sorting

tirms according to their INFLEX and QFC measures.



19

Robustness

4.1 Time Frame Modification

In analyzing the INFLEX measure, it was observed that since one of its inputs is the differ-
ence between the maximum and minimum cost-to-sales ratio over an expanding window (year 0
to year t), the measure could change if the starting year is modified. For U.S. data, firm data is
available in 1975, but international data is only available after Quarter 2 of 1987. For robustness,
Table 3.1 is recalculated using data starting in Quarter 3 of 1987, to match international data. Table

4.1 shows the results of the portfolio sorts for U.S. firms.

TABLE 4.1: Portfolio Sorts, U.S. Data (June 1987-July 2016)

QFC QFC
L 2 3 4 H L 2 3 4 H
A. Inflexibility B. Quasi-Fixed Costs
INFLEX(L) 0.61 0.72 079 084 097 0.03 010 0.18 0.30 0.65
2 142 142 146 152 159 0.03 0.10 0.18 0.31 0.56
3 237 237 239 245 258 0.03 010 0.19 032 0.61
4 424 419 419 416 4.27 0.03 0.10 0.19 0.32 0.68

INFLEX(H) 9.60 10.23 11.89 1137 15.65 0.03 010 018 032 131
The year range is June 1992 to December 2016. The sorts are performed on 3,532 U.S. firms.

Panel A shows smaller values for the INFLEX measure, but the patterns hold. Panels B is
virtually unchanged. This test confirms that the INFLEX measure can be a meaningful proxy for

firm inflexibility, even if the starting date of the sample changes.
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4.2 Modified Analysis of Excess Return Data

A potential avenue of deviation from GHJ was revealed in deeper analysis of excess return
data. For U.S. and international data alike, the excess returns are positively-skewed when firms are
sorted into quintiles based on the INFLEX and QFC measures, suggesting that the mean may not
be an accurate measure of the patterns that excess returns take in each of the portfolios. Table 4.2
shows that this skewness causes the average to over-inflate the central tendency of excess returns
in most cases. In a departure from the methods employed in GH]J, this supplemental analysis
shows the results of sorts using the 25th and 75th percentile values of excess returns for both U.S.
and international stocks. Table A.1 in Appendix A show sorts on the median values for each of

the four measures in Tables 3.1 and 3.2.

TABLE 4.2: Difference in Median and Mean Excess Returns

QFC QFC
L 2 3 4 H L 2 3 4 H
A. U.S. Data B. International Data
INFLEX(L) -0.60 -0.71 -0.86 -0.74 -0.61 -0.31 -0.20 0.06 054 -042
2 -0.68 -063 -0.68 -1.16 -1.17 -0.89 -0.70 -0.20 -1.23 -0.17
3 -1.18 -0.99 -1.31 -1.01 -1.30 -098 -1.17 -054 -1.00 -0.32
4 -1.04 -066 -091 -153 -1.88 0.14 -0.72 -058 -0.45 -0.04

INFLEX(H) -0.38 -049 -0.73 -1.13 -1.87 -042 -0.69 -078 -032 -0.33

The year range is January 1980-December 2016. The sorts are performed on 4,942 U.S. firms and 1,651
non-U.S. firms. Panels A and B show the difference between median excess returns and mean excess
returns for each of the 25 portfolios for U.S. and non-U.S. firms.

The results in Tables 4.3 and 4.4 suggest that there may be another component to the joint
effect of flexibility and operating leverage on firm risk: the level of risk itself. The interaction effect
of INFLEX and QFC on firm risk manifests differently for firms with low and high excess returns.

Panel A of Table 4.3 shows that among firms with lower excess returns, median returns are
higher for firms with lower operating leverage. Panel B shows that for firms with higher excess

returns, the median excess return spread between firms with the highest and lowest operating
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leverage generally rises with INFLEX, and firms with higher leverage have higher median return.
For international firms, Panel A of Table 4.4 shows that the first quartiles of excess returns follow

a similar pattern to U.S. data. No clear effect is visible in the third quartiles.

TABLE 4.3: 1st and 3rd Quartiles of Excess Returns, U.S. data

QFC QFC
L 2 3 4 H H-L L 2 3 4 H H-L
A. Excess Returns, 1st Quartile B. Excess Returns, 3rd Quartile
INFLEX(L) -5.80 -6.34 -6.66 -7.11 -885 -3.05 6.60 658 644 663 792 1.32
2 584 -6.07 -649 -674 -729 -145 697 676 6.82 7.05 675 -0.22
3 -6.00 -623 -657 -756 -932 -332 682 689 726 721 775 093
4 -6.36 -636 -628 -6.80 -948 -312 695 674 726 736 852 157

INFLEX(H) -5.18 -530 -544 -593 -9.03 -3.85 559 561 573 650 828 2.69
The year range is January 1980 to December 2016. The sorts are performed on 4,998 U.S. firms.

TABLE 4.4: 1st and 3rd Quartiles of Excess Returns, International Data

QFC QFC
L 2 3 4 H H-L L 2 3 4 H H-L
A. Excess Returns, 1st Quartile B. Excess Returns, 3rd Quartile
INFLEX(L) -5.06 -534 -510 -551 -8.19 -3.13 5.27 517 4.86 400 293 -234
2 499 -463 -513 -5.64 -7.02 -2.03 538 537 512 4.67 491 -047
3 -474 -401 -534 -533 -692 -218 553 536 499 566 503 -0.50
4 -593 -543 -556 -6.12 -759 -1.66 4.81 542 557 531 4.75 -0.06

INFLEX(H) -6.27 -449 -522 -6.52 -828 -2.01 4.81 455 557 451 503 022

The year range is December 1999 to December 2016. The sorts are performed on 1,673 non-U.S. firms.

The results indicate that the return patterns in each of the portfolios following sorts on in-
flexibility and operating leverage differ depending on the excess return level. For both U.S. and
non-U.S. firms, the first quartile of excess returns is higher for firms with lower operating lever-
age, but the opposite is true for the third quartile. This finding suggests that the level of excess

returns may be a possible factor in the joint effect of inflexibility and operating leverage on risk.
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Conclusion

The joint effect of firm flexibility and operating leverage on risk and return was examined in
detail by Gu, Hackbarth, and Johnson (2017) (GHJ). Through portfolio sorts on measures for firm
inflexibility and operating leverage, the authors present empirical evidence that firms flexibility
impacts the relationship between risk and operating leverage. The current study extended the
above findings to international data. Monthly excess returns on 25 portfolios formed by sorts on
INFLEX and QFC support the hypothesis that less flexible firms with higher operating leverage
may be riskier than their more flexible counterparts. The same is true when replacing the operat-
ing leverage measure with a measure of labor leverage. While additional research is needed, this
result suggests that labor costs may factor into the relationship between firm inflexibility and risk.

The second aim of this study was to investigate possible factors that make certain firms more
flexible than others by examining cross-country differences in inflexibility based on defining char-
acteristics of labor and capital markets. Results show that firms operating in countries that score
above the sample median score in employment protections are more flexible than firms in coun-
tries that score below the median, and the opposite holds for bankruptcy efficiency and contract
enforcement. While it is difficult to attribute these differences solely to the specific institutional
characteristics being studied, there is a strong indication that firm scale flexibility is affected by
the institutional setting of the country in which it operates.

Portfolio sorts on excess returns did not yield definitive results. Robustness tests were con-
ducted by adjusting the sorting methods, and the findings suggest that the level of excess returns
is one potential avenue for further research when studying the joint effect of inflexibility and op-

erating leverage on risk.
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Appendix

Table A.1 shows the results of median double portfolio sorts on U.S. firms” inflexibility,
quasi-fixed costs, return on assets, and excess returns. The use of medians serves to eliminate

the need for arbitrary means of removing extreme values.

TABLE A.1: Median portfolio sorts, U.S. data

QFC QFC
L 2 3 4 H L 2 3 4 H H-L
A. Inflexibility B. Quasi-Fixed Costs
INFLEX(L) 065 0.80 091 098 1.08 003 0.09 017 027 049
2 171 168 172 179 193 003 0.09 017 029 050
3 317 315 312 316 3.36 003 010 0.17 030 056
4 643 647 629 6.03 6.17 003 0.09 017 030 0.66

INFLEX(H) 20.09 20.25 2030 20.40 20.10 003 0.09 017 029 0.80

C. Return on Assets D. Excess Returns
INFLEX(L) 0.03 0.02 0.02 0.02 0.01 030 -0.21 -0.31 -0.28 -0.59 -0.89
2 0.02 0.02 0.02 002 0.01 039 0.00 0.02 -030 -040 -0.79
3 0.02 0.02 0.02 0.02 0.00 -0.09 0.04 -0.25 -042 -0.67 -0.58
4 0.02 0.02 0.02 0.01 -0.01 0.00 017 0.08 -0.23 -0.60 -0.60

INFLEX(H) 0.03 0.03 0.03 0.02 -0.01 014 -0.03 -0.02 -0.23 -0.60 -0.74
The year range is January 1980 to December 2016. The sorts are performed on 4,998 U.S. firms.

Panels A and B closely resemble the patterns in GHJ despite the use of the median rather
than the mean. As seen in Panel C, ROA worsens as QFC increases, which is consistent with the
inverse relationship of quasi-fixed costs with profitability. Panel D shows that returns fall with

operating leverage for all firms, but the gap weakly declines as inflexibility rises.
P g g gap y y
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