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Abstract  

 

This paper explores how the diversification value varies with the financial constraints originated 

by interest rate shocks, finding that diversification can be used to hedge against them in the 

short run. Diversification has become increasingly relevant since the 2000s, as firms’ short-

term debt increased, exposing themselves to rollover and debt-overhang risks. However, 

aimlessly engaging in diversification for this purpose is not efficient, as when diversification 

intensity rises, companies lose the edge provided to combat these shocks. Although this 

protection is not dependent on the diversification type, related diversification has become more 

efficient for this aim in the short and medium terms. 
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Section 1: Introduction 

Despite the diversification status being a prominent differentiation factor between companies, 

the literature on corporate diversification has failed to reach a consensus regarding whether it 

is value-accretive, value-destructive, or if it is dependent on the macroeconomic conjuncture. 

Nevertheless, it emphasizes diversified firms’ potential advantage in managing unexpected 

shocks through the co-insurance effect of cash flows and internal capital markets (ICM). An 

overlooked source of financial shocks is interest rate movements that result from Central Banks’ 

attempts to sway the macroeconomic environment. These shocks affect companies, particularly 

through the impact on their financing policies and capital structures, bringing about uncertainty 

and unforeseen challenges that require firm adaptability. However, it is the companies that 

hedge against this risk that face a smaller impact when they occur, for example, on their market 

valuations, interest coverage ratios, and workforce size (Banerjee et al. 2023). 

Consequently, this paper aims to comprehend whether the relative value of diversification is 

impacted due to interest rate shocks, such that diversification can be used as a hedge against 

them. Ultimately, the question is if diversified firms are more insulated from interest rate 

shocks. This matter is central as a company’s organizational form is chosen as a way of adapting 

to its environment, having significant consequences on the enterprise’s ability to finance itself. 

Diversification may constitute an advantage when interest rates rise, as diversified firms have 

not only access to ICM, but also can co-insure their cash flows, in a way that allows them to 

decrease or, perhaps, even bypass their dependence on external financing sources. Thus, being 

less exposed to these monetary policy alterations. This paper’s findings demonstrate that, from 

1989 to 2022, diversification provided protection against these shocks in the very short term. 

Even though this result is not conditional on the diversification type, when analysing the 

intensity of diversification, one finds that the benefits attained from being diversified decrease 

as the diversification intensity rises. Additionally, diversification as a means to hedge against 
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interest rate shocks has become more relevant, since the 2000s, particularly in the short term. 

This occurred as companies increased their amount of short-term leverage, becoming more 

vulnerable to rollover and debt-overhang risks. In this context, both firms engaged in related 

diversification and/or those that operate in just two segments have become more efficient at 

protecting against this risk, especially in the short to medium terms. 

Granted that the literature relating to corporate diversification is extensive, there seems to be a 

gap when accounting for the impact of interest rate changes on the different organizational 

forms. Yet, this paper is closely related to the increasing body of work on the impact of corporate 

diversification during the business cycle, including Kuppuswamy and Villalonga (2016), 

Aivazian, Rahaman, and Zhou (2019) or Mascia and Onali (2022), to those that analyse the 

existence of a diversification discount, like Custódio (2013), or to those that study the impact 

of interest rate changes on firms, such as Karpavičius and Yu (2017). Fundamentally, this study 

differs from those in existence, as it analyses how interest rate shocks affect companies’ average 

excess value, by considering their distinct organizational form and diversification status, 

through the use of Ordinary Least Squares (OLS) regression models. Crucially, it aims to shed 

light on the overlooked heterogeneity of the economic agents affected by policy changes, 

particularly firm heterogeneity, given that their distinct characteristics will shape their reactions 

to the policies implemented and decisions, influencing the results attained by policymakers. 

This thesis is structured in the following manner: Section 2 summarizes the current view of 

literature on the matter. Section 3 describes the method through which the sample was attained 

and its characteristics. Section 4 describes the methodology chosen and the empirical results 

attained. Section 5 concludes, whilst also providing potential limitations and ideas for future 

research. 

Section 2: Literature review 
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The study of corporate diversification, which can be traced back to the 1950s and 60s, is a field 

that trespasses areas from Strategic Management and Economics to Finance (Benito-Osorio et 

al. 2020). However, opinions on this topic have been subject to considerable change throughout 

time, as its merits and demerits have been explored and debated, leading to the coexistence of 

contradicting views. While diversification brings both advantages and disadvantages, its mean 

net effect is still, at large, an empirical question to be solved. 

Several advantages can be attributed to diversification. Henceforth, a particular emphasis will 

be put on financial synergies as these will soften the impact of interest rate shocks. One of them 

is the co-insurance effect of debt, in which, through the combination of imperfectly correlated 

cash flow streams, cash flow volatility is mitigated. This allows for an increase in the diversified 

firms’ debt capacity and tax shield, which is not present for focused firms (Lewellen 1971). 

Also, this co-insurance can reduce the cost of debt, due to, for example, the reduced profitability 

volatility and bankruptcy costs (Khatua, Mohanty, and Nagarajan 2022). Hann, Ogneva, and 

Ozbas (2013) also postulate that the co-insurance effect enables enterprises that are diversified 

to decrease the systematic risk to which they are exposed through the avoidance of 

countercyclical deadweight costs, reducing their cost of capital compared to focused rivals. This 

is essential as interest rate shocks are a component reflected in systematic risk, considering that 

they affect not only a single firm or industry but the overall market, with diversified enterprises 

having the upper hand. Another vehicle which may aid diversified firms in their response to 

interest rate shocks and may affect the intrinsic value of corporate diversification is the ICM, 

which originates from the existence of various cash flow-generating segments, enabling the 

relaxation of financial constraints. ICM are vital during economic shocks as internally raised 

capital displays lower costs, by avoiding transaction costs and information asymmetry (Martin 

and Sayrak 2003). They present an alternative source of financing that is only at the disposal of 

diversified firms. This may be especially valuable when external financing is more costly and/or 
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constrained. ICM are comprised of two channels capable of producing relevant positive effects 

during economic shocks. Firstly, the “more-money” effect, where, because of the debt co-

insurance, the company can simultaneously increase its debt capacity and reduce its default 

risk, having access to larger sums of external funds. Secondly, the “smarter-money” effect, in 

which, through “winner picking”, i.e. the superior project selection due to the possession of 

greater information and knowledge than the external market agents (Martin and Sayrak 2003), 

diversified firms are capable of reallocating the necessary funds from one division to another. 

This enables them to engage in investments that, if they were focused companies, they would 

not have been capable of pursuing as they would have been financially constrained and as the 

access to external capital markets became more limited. All in all, avoiding underinvestment. 

Yet, these benefits must be weighed down by the costs of diversification, such as the potential 

exacerbation of agency costs and rent-seeking behaviours. Managers may misallocate the 

resources generated by ICM by, for example, distributing them to the segments that have the 

highest cash flow production independent of the investment opportunities at hand 

(Kuppuswamy and Villalonga 2016) or engaging in inefficient overinvestment (Aivazian, 

Rahaman, and Zhou 2019). This inefficient overinvestment transpires when executives either 

invest in projects with a negative Net Present Value (NPV), due to the excess availability of 

retained funds or when they pursue managerial self-interest to increase their compensation, 

power, and prestige through “empire-building”, resulting in managers entrenching themselves 

in their positions (Martin and Sayrak 2003). Both these benefits and costs and the effects that 

they originate can coexist, creating complimentary or opposing forces that alter a firm’s value. 

One of the most controversial topics in corporate diversification relates to the existence of a 

“diversification discount”, which is comprised of two coexisting ideas. The first is that, on 

average, the value of the conglomerate is lower than the sum of the value of each of its business 

units if they were standalone firms, making the sum of the parts greater than the total. The 
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second focuses on the fact that despite its potential existence, there is still a large percentage of 

diversified firms, which, under these circumstances, would indicate the existence of mass 

inefficiency. This factor is of the essence as, if this were not the case, there would be no 

economic puzzle (Anjos 2010). Nevertheless, recent literature has not reached a consensus as 

it has either corroborated its existence or disputed it, by pointing towards it either not originating 

in diversification itself or it being an outcome of improper measurement techniques which do 

not account for the endogeneity of the diversification decision, as diversified companies tend 

to trade at a discount prior to diversification and self-selection bias (Martin and Sayrak 2003).  

Nowadays, the emphasis has been given not to understanding if the diversification discount 

exists in a vacuum, but rather to its variance throughout time and the reasons for its changes. 

Some researchers even started to explore narratives where the discount can be justified, during 

periods of economic stability, as diversification is particularly valuable during economic 

downturns and recessions. Kuppuswamy and Villalonga (2016) found that during the 2008 

Financial Crisis, diversification was valuable, especially for conglomerates that were more 

financially constrained as their excess value rose while the excess value of focused companies 

declined. This was explained by diversified firms’ ICM, which were used more efficiently 

during the crisis and allowed them to offset the heightened capital-market frictions. Also, the 

debt co-insurance enabled them to gain a competitive advantage over their focused rivals, as 

lenders gave them an edge regarding the allocation of scarce credit. Using the 2001 dot.com 

crash as an analysis setting, Aivazian, Rahaman, and Zhou (2019) uncovered that diversification 

alleviated the impact of unexpected macroeconomic disruptions as diversified firms invested 

not only more efficiently than single-segment firms but also those investments were of superior 

quality. Furthermore, diversified companies’ ICM allowed them to alleviate underinvestment 

during periods of financial capital markets’ stress, resulting in better performance and a higher 

value as they were able to raise more debt. These companies also benefited from the co-
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insurance effect and a decrease in forecasting problems which led to a higher probability of 

creditors supplying them with access to scarce funds. 

Ultimately, it will be the fine line between both the advantages and disadvantages potentiated 

by a firm’s diversification status that will dictate whether diversification allows companies to 

be superiorly protected from interest rate shocks.  

Section 3: Sample, variables, and univariate analysis 

The sample consists of U.S. firms with data reported in Compustat’s Segment Annual and 

Compustat’s Fundamentals Quarterly databases for the fiscal years from 1989 to 2022. Given 

the distinct frequencies, the data was annualised by considering which firm-level variables were 

stock variables, e.g.: total assets, so that the last quarter of each year was maintained, or flow 

variables, e.g.: sales, in which the sum of all quarters’ observations was performed. Due to this 

correction and the potential for reporting errors including segment reporting errors (Duchin 

2010), if the total assets (total sales1) stated deviated by more than 5% from those attained 

through the sum of all segments in the Segments database, the observations were dropped. 

Besides, firms operating in financial services (SIC: 6000-6999) or regulated utilities (SIC: 

4900-4949) were deleted as these are heavily regulated industries. A company’s operations in 

these industries may distort results, as the former might have their capital structure and cash 

balances subject to regulatory authority approval and the latter might have financing and capital 

structure decisions impacted by industry-specific legislation (Karpavičius and Yu 2017). 

Overall, this panel dataset spans 33 years, with at most 22,751 firms, accounting for 62.42% of 

all Compustat database’s firms and 95.81% of its non-financial and non-utilities ones. 

Interest rate shocks modify firms’ effective interest rates, expressed by 𝑟𝑑 ∗ (1 − 𝜏), where 𝑟𝑑 

is the nominal interest rate and 𝜏 is the effective tax rate. Following that done by Karpavičius 

 
1 Utilised for the robustness check presented in Section 4 of the Appendix. 
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and Yu (2017), the nominal interest rates were the ones analysed, as they are more volatile and 

have a larger impact on the effective interest rate than tax rates. Also, following their analysis, 

despite being a better attempt at simulating a firm’s real borrowing costs, the average borrowing 

rate was not utilised due to endogeneity and causality concerns. While firms might be tempted 

to borrow more funds when interest rates are lower, because of the lower cost of accessing 

money, as their leverage increases, the rates at which they can access external capital markets 

also rise.  Instead, market interest rates were used, even if, when considering the perspective of 

Central Banks, they may not be considered exogenous. These entities do not make random 

decisions regarding target interest rates but rather utilise them as a tool to influence economic 

activity. Despite the interrelatedness and interconnection between interest rates and 

macroeconomic conditions, it is not a straightforward process. This is demonstrated by, for 

example, the opposing forces that tend to be at play during recessions. Traditionally, there is a 

tendency for interest rates to be lower during economic downturns to stimulate economic 

activity. However, companies may not be as likely as one may initially think to take advantage 

of the lower rates. Firms lower their demand for external financing, as investment opportunities 

with a positive NPV become more limited. Moreover, the borrowing rates they face can be 

higher because of the enhanced uncertainty and bankruptcy costs (Karpavičius and Yu 2017). 

Nevertheless, for this analysis, one must adopt a firm-level perspective, in which all interest 

rate variables are exogenous to enterprises at an individual level, as they are approximately 

shocks to bond prices with financial markets being assumed to be efficient in Finance. 

Consequently, eleven annual market interest rate variables2, for the corresponding analysis 

period, were attained from the Federal Reserve of St. Louis database. These were the Market 

Yields on U.S. Treasury Securities at Constant Maturities, ranging from short-term rates, e.g.: 

1-month one, to long-term rates, e.g.: 30-year one. Figure A.1 in the Appendix depicts the U.S. 

 
2 The interest rate maturities analysed were the following: 1-month, 3-month, 6-month, 1-year, 2-year, 3-year, 5-year, 7-year, 

10-year, 20-year, and 30-year. 
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Yield Curve, from 1989 to 2022, and shows an overall decreasing trend, in which interest rates 

tend to be at a local maximum before economic downturns (Hillenbrand 2023). 

To gauge corporate diversification, a dummy variable, Diversification, was created. Firms were 

deemed as diversified (Diversification = 1) if they presented two or more business segments for 

which both the overall Standard Industrial Classification (SIC) code and the primary segment 

SIC code (SICS1) were known. Thus, as common in the literature that compares diversified 

enterprises to their non-diversified counterparts, only business diversification was considered. 

Diversification was further broken down depending on its type, i.e. whether diversified firms 

engaged in related diversification, such that all their segments operated in the same two-digit 

SIC code as the main code, or unrelated diversification when at least one segment operated in 

a different two-digit SIC code. This was done through the creation of a dummy variable, 

Unrelated Diversification, which is equal to one in the latter option, similar to Custódio (2013), 

Kuppuswamy and Villalonga (2016) and Aivazian, Rahaman, and Zhou (2019). Also, 

diversification was studied according to its intensity to see if the outcome changed, due to the 

different number of segments. This was achieved through the creation of dummy variables, by 

dividing diversified companies into three groups. The three groups were as follows: firms with 

two segments, i.e. Low Intensity, with three or four segments, i.e. Medium Intensity, or with 

five or more segments, i.e. High Intensity, like in Aivazian, Rahaman, and Zhou (2019). 

Table 1 displays the univariate statistics for key firm-level variables, from 1989 to 2022, for the 

entire sample and when accounting for firms’ diversification status for Balance Sheet, Income 

Statement and Market variables (Panel A) and control variables (Panel B). Diversified firms 

are, on average, bigger and older than single-segment firms. Nonetheless, non-diversified 

enterprises have, on average, larger operating leverage, cash holdings and leverage, 

demonstrating two antagonistic forces at work. On the one hand, the higher leverage impairs 

single-segment firms’ access to external capital markets as they will be perceived by their 
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grantors as having a higher risk and, consequently, a higher probability of facing financial 

distress (Kuppuswamy and Villalonga 2016). This is particularly evident when credit becomes 

more expensive and/or scarce. On the other hand, this effect is counterbalanced by having a 

larger amount of cash holdings. This happens because, under Keynes’ Precautionary Saving 

Theory, despite being costly due to firms having to forgo present investment opportunities, they 

hold cash to insure themselves against adverse shocks that may force them to relinquish future 

investment opportunities. Therefore, decreasing their need to access external capital markets 

when it is more expensive (Duchin 2010), acting in line with the Pecking Order Theory and 

increasing their negative shock absorbance capability (Mascia and Onali 2022). Furthermore, 

single-segment firms present a higher Tobin’s Q than business diversified firms, which is in 

accordance with papers, like Martin and Sayrak (2003) or Mascia and Onali (2022). Figure A.2 

and Figure A.3 show the evolution of the Balance Sheet and Income Statement and winsorised 

control variables, respectively, dependent on diversification status, from 1989 to 2022. 

Table 1 – Univariate statistics for key firm-level variables, from 1989 to 2022, for the entire asset-weighted sample and when 

accounting for firms’ diversification status. Balance Sheet, Income Statement and Market Value items are in millions of U.S. 

dollars and control variables, excluding Size and Age, are winsorised at the top and bottom first percentiles 

 

The measure of firm performance considered as the dependent variable was the Average Excess 

Firm Value. Its estimation closely follows that done by Custódio (2013), where it is calculated 

as the logarithm of the ratio between the firm’s Tobin’s Q and the imputed Tobin’s Q. The 
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variable Tobin’s Q is attained as the ratio between the assets’ market and book values. Given 

that the assets’ market value is unobservable, it is calculated by proxy as the assets’ book value 

plus the equity’s market value minus the equity’s book value. The imputed Q is the asset-

weighted (sales-weighted1) hypothetical Q for the company’s business segments, obtained by 

matching per industry and year the median Q of the standalone firms. The industry match starts 

at the four-digit SIC code level. If there are not a minimum of five focused firms for that specific 

SIC code, it is done at the highest SIC code level for which this number requisite is fulfilled. In 

addition, the Average Excess Firm Value allows one to understand whether companies trade at 

a discount or a premium. On average, during these 33 years, diversified firms presented a 

discount of 10.65%, while specialized firms had a premium of 19.04%. Figure 1 presents the 

evolution of the firm’s excess value during the analysis period, dependent on the diversification 

status, type, and intensity of diversification when the company is diversified. Looking at the 

diversification statuses, one can assess that, during the sample period, diversified enterprises 

have traded mostly at a discount that has been increasing, while non-diversified firms have 

traded at a premium, which presented an increasing trend. Regarding the diversification type, 

there is no evidence that either unrelated or related diversification conducted diversified firms 

to trade at a larger discount. Considering the different diversification intensities, it seems that, 

on average, the diversification discount faced by diversified firms increases with the number of 

segments. However, there is no clear pattern for diversified firms with five or more segments. 

Figure 1 – Evolution of the asset-weighted average firm excess value, from 1989 to 2022, dependent on the Diversification 

Status, Diversification Type and Diversification Intensity 
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There are significant differences between diversified and non-diversified enterprises, namely 

in Size (i.e. logarithm of total assets), Age (i.e. number of years since the IPO date), Cash 

Holdings (i.e. cash and short-term investments divided by total assets), Leverage (i.e. short- and 

long-term debt by total assets), Operating Leverage (i.e. cost of goods sold and general and 

administrative expenses by total assets), Dividend-Price ratio (i.e. dividends per share price). 

All these variables, except for Size and Age, were winsorised at the top and bottom first 

percentiles to decrease the presence of outliers.  

Correlations to better understand the relation between different interest rate measures and the 

Average Excess Firm Value were calculated and are depicted in Table 2. Accounting for the 

distinct diversification statuses (Panel A), one can conclude that both variables are positively 

correlated for diversified firms, but negatively so for focused firms, with all the correlations 

being statistically significant at a 0.1%-level. Regarding the diversification types (Panel B), 

both unrelated and related diversified firms are positively correlated with interest rates, being 

significant at a 0.1%-level. So, the direction of the relation does not appear to be dependent on 

the diversification type. Although for shorter-term interest rates, i.e. 1-month to 3-year, it is 

higher for related diversification, for the remaining, it is higher for unrelated diversification. 

Looking at the intensity of diversification (Panel C), it can be said that it maintains the direction 

seen with the diversification status, for companies up to four segments, with all values being 

significant at a 0.1%-level. However, for firms with at least five segments, values are negative 

and statistically insignificant due to the lower statistical power presented, because these firms 

account for 0.61% of the sample. So, the relation between these two variables varies with the 

diversification intensity. Overall, these results indicate the potential for diversified firms to be 

more insulated from negative interest rate shocks, as their excess value varies in the same 

direction as interest rates, leading the diversification discount to decline when interest rates rise. 

Table 2 – Correlations between interest rates and the asset-weighted average excess firm value, from 1989 to 2022, divided by 

Diversification Status (Panel A), Diversification Type (Panel B) and Diversification Intensity (Panel C) and the difference 
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between them 

  

Section 4: Methodology, empirical analysis, and results 

OLS regression models were employed as the analysis’ main empirical approach. In the baseline 

regression (Equation 1), the OLS method was used to estimate the impact of interest rate shifts 

on the Average Excess Firm Value for both diversified and focused firms. The coefficient of the 

interaction term, 𝛽3, is the parameter of interest, as it captures the differential effect of interest 

rate changes on the Average Excess Firm Value for diversified firms when compared to their 

specialized counterparts. Firm-fixed effects, 𝛾𝑖, to account for unobserved time-invariant firm 

heterogeneity were included to deal with the endogeneity of the diversification decision. This 

endogeneity problem and self-selection bias have their origins in the notion that there is a 

systematic difference between companies that choose to diversify and those that do not. This 

ultimately means that the organizational form is a company decision that is resultant of time-

invariant firm characteristics, which if not properly accounted for may lead to tinted results 

(Martin and Sayrak 2003). Also, controls for macroeconomic indicators, namely the GDP 

Growth Rate, Inflation Rate and Unemployment Rate (𝑋𝑡 = 𝛽6 𝐺𝐷𝑃 𝐺𝑟𝑜𝑤𝑡ℎ 𝑅𝑎𝑡𝑒𝑡 +

𝛽7 𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑒𝑡 + 𝛽8 𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑅𝑎𝑡𝑒𝑡) were added to capture aggregate 

fluctuations and the general state of the economy. In this way, only the effect of interest rate 

shocks is captured rather than the impact of macroeconomic conditions at large, enabling the 

study of a potential causal effect. Moreover, the standard errors were both made robust, to 

accommodate for heteroskedasticity and clustered at a firm level, to allow for correlation of the 

error terms between groups. Considering heterogeneity between diversified and non-diversified 
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companies, two variables were included in the regressions as controls for firm-level variables, 

namely Cash Holdings and Leverage. Literature has shown that these elements are dissimilar 

based on the firm’s diversification status, and they will, as previously mentioned, impact how 

companies can finance themselves and invest and, ultimately, influence how their excess value 

is affected by regulation alterations to interest rates.  

To understand what findings would be expected, regressions based on a hypothetical economy 

in which only two enterprises, a single-segment and a diversified one, exist were tested. The 

results presented in Table A.2 point towards diversified firms being more shielded from interest 

rate shocks from the 1-month to the 30-year rates, as the interaction terms are not only positive 

but also statistically significant at a 0.1%-level. One may postulate that this originates from the 

fact that, when interest rate shocks occur, the benefits of diversification outweigh the costs 

through the existence of mechanisms such as the co-insurance effect which reduces the 

volatility of cash flows, enabling diversified firms to maintain a higher or even unaltered access 

to external capital markets, and their ICM, allowing them to access funds at a lower cost of 

capital. Thus, not reducing their supply of funds to invest in projects as significantly as their 

focused rivals, permitting better risk management (Froot, Scharfstein, and Stein 1994). 

Table 3 shows the results for the baseline regressions dependent on the diversification status of 

all firms analysed. In this and the following tables, the columns present the regression using a 

different measure for Interest Rate and, for the tables that just present the interaction term 

coefficients, the complete versions are in Section 3.1 of the Appendix. The existence of a hedge 

against interest rate shocks due to the firm’s diversification status is dependent on the interest 

rate proxy considered, given that the sign, strength, and statistical significance of the parameter 

of interest changes. The interaction term is only statistically significant for the 1-month interest 

rate, for which it is positive. This signals that for the very short-term interest rate, the discount 

at which diversified firms trade relative to focused ones is reduced, on average, by 1.99 basis 
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points (b.p.), when accounting for interest rate shocks. Although diversified firms are only, 

effectively, more insulated from interest rate shocks for the shortest interest rate, these results 

may be prompted by two rationales. First and foremost, though the U.S. Federal Reserve 

System’s monetary policies that alter the target rates evoke an immediate response in market 

interest rates (Lee 2006), crucial given that firms cannot borrow funds at the federal funds rate, 

this response is conditional on the interest rates’ maturity. Its impact is larger for short-term 

rates and smaller for intermediate and long-term ones, such that the influence of the federal 

funds rate change on interest rates decreases with their maturity (Kuttner 2001). Consequently, 

shorter-term interest rates will be those that will reflect the impact of these policy changes more 

accurately. Moreover, at a firm level, there is empirical evidence that a company’s investment 

is more responsive to monetary policy when it has a larger portion of short-term debt, given 

that it will mature in less than a year. This happens for two reasons. Firstly, corporations that 

have a larger percentage of maturing debt face a higher rollover risk as they need to renegotiate 

their debt more frequently, being more exposed to fluctuations in real interest rates. Secondly, 

they also suffer increasingly from the debt-overhang problem, as these companies have a higher 

default risk, being more reactive to changes in the outstanding nominal debt (Jungherr et al. 

2022). In the sample, single-segment companies have, on average, almost double the short-term 

debt when taking into consideration their size (0.1664) in comparison to diversified firms 

(0.0849), causing them to be more exposed to both the increased rollover risk and debt-

overhang problem. This implies that focused enterprises will be particularly affected by interest 

rate shocks because of their larger amount of maturing short-term debt, as they will be forced 

to raise capital externally when it is becoming more costly. This ensues due to the lack of 

flexibility that is provided by ICM to roll over their debt or the co-insurance effect that increases 

their probability of accessing external capital funds. Besides, one may postulate that the 1-

month rate is the one that will enable firms to roll over debt providing these economic entities 
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with the needed flexibility, which is especially critical if there is the belief that the 

macroeconomic conjecture will become more favourable in the near future. This expectation of 

future favourable news will lead firms to access funds out of necessity only in the short term, 

given that they become more expensive. Both these facts attest to the economic significance of 

conglomerates being more insulated from interest rate shocks for the shortest-term interest rate. 

𝐴𝑣𝑔. 𝐸𝑥𝑐𝑒𝑠𝑠 𝐹𝑖𝑟𝑚 𝑉𝑎𝑙𝑢𝑒𝑖,𝑡 = 𝛽0 + 𝛽1 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽2 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑡 + 𝛽3 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 × 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 +

𝛽4 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + 𝛽5 𝐶𝑎𝑠ℎ 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠𝑖,𝑡 + 𝛾𝑖 + 𝑋𝑡 + 𝜀𝑖,𝑡  (1) 

Table 3 – Regressions of the asset-weighted average excess firm value on the diversification status, interest rate and their 

interaction term 

 

The sample was divided into four quartiles based on Size. This allows one to compare the 

effectiveness of diversification as a shield against interest rate shocks among similarly sized 

enterprises. The findings of these regressions are presented in Table 4. These demonstrate that, 

when comparing firms of similar size, protection against changes to interest rates provided by 

diversification seems to decrease as the size of companies compared increases, i.e. as the 

quartiles increase. The interaction terms, for the corporations in the first quartile, are the ones 

in which interest rate shocks most positively affect the changes in a firm’s excess value for all 

interest rates except the 1-month interest rate, as they are positive and statistically significant. 

In the second quartile, the 1-month to the 10-year rates’ interaction terms are positive and 

significant, while for the third quartile, this only happens for the 1-month one. In the fourth 

quartile, the interaction term is positive and statistically significant for the 1-month interest rate 

but becomes negative and statistically significant for the longer-term rates from the 5-year one 



17 

 

onwards. This can be justified as bigger firms have facilitated access to external capital markets 

(Angori, Aristei, and Gallo 2020). For example, they have more bargaining power and more 

assets that can be utilised as collateral. So, they are not as affected by interest rate shocks.  

Table 4 – Interaction terms of the regressions of the asset-weighted average excess firm value on the diversification status, 

interest rate and their interaction term divided into quartiles depending on size: First Size Quartile (Panel A), Second Size 

Quartile (Panel B), Third Size Quartile (Panel C) and Fourth Size Quartile (Panel D) 

 
 

It is also possible to compare how the different types of diversification, namely unrelated 

(Equation 2) and related (Equation 3) diversification fair against focused firms. It may be the 

case that a particular type of diversification is better suited to being utilised as a hedge against 

interest rate shocks. While, on the one hand, unrelated diversification may be more effective 

given that they have segments that operate in industries with distinct two-digit SIC codes. So, 

the impact that the segments will face from these shocks will be varied, such that some may 

barely be affected whilst others might suffer significantly. On the other hand, related 

diversification may present an edge over unrelated diversification, as all the company’s 

segments will be affected similarly by the shock. Thus, the management’s response to tackle it 

will be alike for all segments. The findings of the regressions that test these hypotheses are 

presented in Table 5, Panels A and B, respectively. When analysing the impact of engaging in 

either unrelated or related diversification compared to not being diversified, when an interest 

rate shock occurs, one can see there is a positive effect on the average firm excess value in the 

very short-term as the interaction term is positive and statistically significant for the 1-month 

interest rate. However, this occurs for both unrelated and related diversification, with related 
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diversification presenting a higher significance level (1%-level > 5%-level). Moreover, Table 

A.4 presents the results of the regression that compares the effectiveness of the type of 

diversification of non-focused firms between themselves (Equation A.1). This aims to gather 

whether there is a specific type of diversification which is better at coping with these shocks. 

However, the interaction terms do not present statistically significant results when comparing 

the effects of the different types of diversified firms on the Average Excess Firm Value. 

𝐴𝑣𝑔. 𝐸𝑥𝑐𝑒𝑠𝑠 𝐹𝑖𝑟𝑚 𝑉𝑎𝑙𝑢𝑒𝑖,𝑡 = 𝛽0 + 𝛽1 𝑈𝑛𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽2 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑡 +  𝛽3 𝑈𝑛𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 ×

𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 + 𝛽4 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + 𝛽5 𝐶𝑎𝑠ℎ 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠𝑖,𝑡 + 𝛾𝑖 + 𝑋𝑡 + 𝜀𝑖,𝑡  (2) 

𝐴𝑣𝑔. 𝐸𝑥𝑐𝑒𝑠𝑠 𝐹𝑖𝑟𝑚 𝑉𝑎𝑙𝑢𝑒𝑖,𝑡 = 𝛽0 + 𝛽1 𝑅𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽2 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑡 + 𝛽3 𝑅𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 ×

𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 + 𝛽4 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + 𝛽5 𝐶𝑎𝑠ℎ 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠𝑖,𝑡 + 𝛾𝑖 + 𝑋𝑡 + 𝜀𝑖,𝑡  (3) 

Table 5 – Regressions of the asset-weighted average excess firm value on the diversification type, unrelated (Panel A) and 

related diversification (Panel B) compared to focused firms, interest rate and their interaction term 

 

Shown in Table 6 are the interaction terms of the regressions that consider the diversification 

intensity proxied by the three groups: two segments (Low Intensity), three to four segments 

(Medium Intensity) and five or more (High Intensity) (Equation 4). This analysis is essential as 

it may be the case that as companies grow larger, presenting an increasing number of segments, 

they become more inefficient, demonstrating diseconomies of scale. Here, the interaction terms 
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demonstrate a decline in the benefits obtained from being diversified as the segment number 

increases, as for both Low and Medium Intensity the interaction terms are mostly positive, while 

for High Intensity, it is always negative. So, the interaction terms are decreasing as the number 

of segments rises. Regarding statistical significance, these terms are significant at 0.1% and a 

5%-level, for the 1-month interest rate, for Low and Medium Intensity, while they are significant 

for all interest rates, except the 1-month rate, for the High Intensity, demonstrating that highly 

diversified enterprises respond adversely to interest rate shocks when compared to their focused 

rivals. This may result from agency costs leading the firm’s ICM capital allocation to become 

less efficient as the number of segments rises. Duchin and Sosyura (2012) find that divisional 

managers with social connections to the CEO receive more capital, which is more likely to be 

relevant when CEOs and managers have more segments to attend to. Ultimately, it is possible 

to pose that there is an optimal number of segments, which enables the maximisation of the 

benefit attained from being diversified when analysing the impact of interest rates on firms, 

after which there are diminishing returns to scale. This number appears to be two segments, as 

its interaction terms are not only positive but larger than the rest, excluding the 20-year rate. 

𝐴𝑣𝑔. 𝐸𝑥𝑐𝑒𝑠𝑠 𝐹𝑖𝑟𝑚 𝑉𝑎𝑙𝑢𝑒𝑖,𝑡 = 𝛽0 + 𝛽1 𝐿𝑜𝑤 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖,𝑡 + 𝛽2 𝑀𝑒𝑑𝑖𝑢𝑚 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖,𝑡 + 𝛽3 𝐻𝑖𝑔ℎ 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖,𝑡 +

 𝛽4 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑡 + 𝛽5 𝐿𝑜𝑤 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 × 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 + 𝛽6 𝑀𝑒𝑑𝑖𝑢𝑚 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 × 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 +

 𝛽7 𝐻𝑖𝑔ℎ 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 × 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 + 𝛽8 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + 𝛽9 𝐶𝑎𝑠ℎ 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠𝑖,𝑡 + 𝛾𝑖 + 𝑋𝑡 + 𝜀𝑖,𝑡  (4) 

Table 6 – Interaction terms of the regressions of the asset-weighted average excess firm value on the diversification intensity, 

interest rate and their interaction term 

 

The previously analysed regressions demonstrate the importance of the 1-month rate in the 

obtention of statistically significant results. Yet, unlike the remaining interest rate variables 

which have been collected since before the 2000s, the 1-month interest rate only started being 

collected by the U.S. Federal Reserve from 2001 onwards. This may indicate that diversification 
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as a means to hedge against interest rate shocks may have become more valuable to stakeholders 

with the turn of the century as U.S. firms are utilising debt with a shorter maturity. In fact, 

Custódio, Ferreira, and Laureano (2013) found a “secular decrease in debt maturity of the 

typical firm”.  Also, both focused and diversified firms have experienced an increasing trend in 

short-term leverage, as verified in Figure A.2. But it is particularly true for focused companies 

(Figure A.3). Consequently, companies are increasing their exposure to both rollover and debt-

overhang risks. The following tables, 7 to 9, present the previously performed analysis, but 

when dividing the period of analysis into two subperiods, from 1989 to 1999 and 2000 to 2022, 

with the same cutoff year, i.e. 2000, as was seen in Custódio, Ferreira, and Laureano (2013).  

Table 7 presents the results for the baseline regression when dividing the period of analysis into 

two subperiods from 1989 to 1999 (Panel A – Equation 5) and 2000 to 2022 (Panel B – Equation 

6). The results attained show that the interaction terms have improved, by increasing with the 

turn of the century, for all interest rate maturities except the 10-year and the 30-year rates. In 

particular, the interaction terms for the short-term rates from the 3-month to the 1-year ones 

became statistically significant from the 2000s onwards. This proves the posed hypothesis that 

diversification is becoming increasingly important as a way to combat interest rate shocks, 

especially in the short term, up until the 1-year interest rate. This occurs as companies that use 

more short-term debt will have to renegotiate their liabilities more regularly and will likely be 

more exposed to credit supply shocks, like those originated from alterations to interest rates, 

and face financial constraints (Custódio, Ferreira, and Laureano 2013). Moreover, it 

demonstrates that the value of the mechanisms, like the co-insurance effect and the ICM, 

present for diversified firms to combat these shocks has increased. 

𝐴𝑣𝑔. 𝐸𝑥𝑐𝑒𝑠𝑠 𝐹𝑖𝑟𝑚 𝑉𝑎𝑙𝑢𝑒𝑖,𝑡 = 𝛽0 + 𝛽1 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽2 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑡 + 𝛽3 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 × 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 +

𝛽4 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + 𝛽5 𝐶𝑎𝑠ℎ 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠𝑖,𝑡 + 𝛾𝑖 + 𝑋𝑡 + 𝜀𝑖,𝑡  𝑖𝑓 𝐹𝑖𝑠𝑐𝑎𝑙 𝑌𝑒𝑎𝑟 < 2000  (5) 

 𝐴𝑣𝑔. 𝐸𝑥𝑐𝑒𝑠𝑠 𝐹𝑖𝑟𝑚 𝑉𝑎𝑙𝑢𝑒𝑖,𝑡 = 𝛽0 + 𝛽1 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽2 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑡 + 𝛽3 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 × 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 +

𝛽4 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + 𝛽5 𝐶𝑎𝑠ℎ 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠𝑖,𝑡 + 𝛾𝑖 + 𝑋𝑡 + 𝜀𝑖,𝑡 𝑖𝑓 𝐹𝑖𝑠𝑐𝑎𝑙 𝑌𝑒𝑎𝑟 ≥ 2000  (6)  

Table 7 – Interaction terms of the regressions of the asset-weighted average excess firm value on the diversification status, 
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interest rate and their interaction term divided into two periods of analysis: 1989-1999 (Panel A) and 2000-2022 (Panel B) 

 

The secular analysis to compare the different types of diversified firms to specialized ones is 

presented in Table 8 (Equations 7 and 8). Although the literature has constantly viewed 

enterprises that engage in unrelated diversification as “more” or even “better” diversified than 

those that opt for related diversification, as they are more heterogeneous in aspects, such as 

investment opportunities and cash flows, which increases their debt co-insurance as their 

segments’ cash flows are less correlated (Kuppuswamy and Villalonga 2016), the interaction 

terms’ statistical significance has not changed throughout time. It is the related diversification 

that has improved, presenting the upper hand in the hedge against interest rate shocks, 

particularly in the short term. This is the case as, since the 2000s, the interaction terms became 

not only positive but also statistically significant from the 3-month to the 3-year rates. Even 

though at first glance this result may appear counter-intuitive, two interconnected reasons can 

support it. First, different industries react distinctly to interest rate shocks such that enterprises 

that are classified as being engaged in unrelated diversification will have to adopt distinct 

segment-dependent strategies to adapt to the same shock. Second, both the benefits and costs 

associated with ICM increase with the diversity of investment opportunities and cash flows 

(Kuppuswamy and Villalonga 2016). Here, one may ponder if the costs exceed the benefits as 

interest rate shocks will distinctly impact the different industries in which unrelated diversified 

firms operate. This makes the response to the shock to be more challenging and complex. 

Consequently, leading related diversification to be more efficient, as the shock will originate 

similar consequences across segments and the management can adopt an analogous and 

cohesive approach to it. Table A.8 exhibits the results of the secular analysis performed to 
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compare the types of diversified firms to themselves. However, the interaction terms continue 

not to be statistically significant. 

𝐴𝑣𝑔. 𝐸𝑥𝑐𝑒𝑠𝑠 𝐹𝑖𝑟𝑚 𝑉𝑎𝑙𝑢𝑒𝑖,𝑡 = 𝛽0 + 𝛽1𝑈𝑛𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 𝑜𝑟 𝛽1 𝑅𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽2 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑡 +

 𝛽3 𝑈𝑛𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 × 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 𝑜𝑟 𝛽3 𝑅𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 × 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 + 𝛽4 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 +

𝛽5 𝐶𝑎𝑠ℎ 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠𝑖,𝑡 + 𝛾𝑖 + 𝑋𝑡 + 𝜀𝑖,𝑡 𝑖𝑓 𝐹𝑖𝑠𝑐𝑎𝑙 𝑌𝑒𝑎𝑟 <  2000  (7) 

𝐴𝑣𝑔. 𝐸𝑥𝑐𝑒𝑠𝑠 𝐹𝑖𝑟𝑚 𝑉𝑎𝑙𝑢𝑒𝑖,𝑡 = 𝛽0 + 𝛽1𝑈𝑛𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 𝑜𝑟 𝛽1 𝑅𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽2 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑡 +

 𝛽3 𝑈𝑛𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 × 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡  𝑜𝑟 𝛽3 𝑅𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 × 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 + 𝛽4 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 +

𝛽5 𝐶𝑎𝑠ℎ 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠𝑖,𝑡 + 𝛾𝑖 + 𝑋𝑡 + 𝜀𝑖,𝑡 𝑖𝑓 𝐹𝑖𝑠𝑐𝑎𝑙 𝑌𝑒𝑎𝑟 ≥  2000  (8) 

Table 8 – Interaction terms of the regressions of the asset-weighted average excess firm value on the diversification type 

compared to focused firms, interest rate and their interaction term divided into two periods of analysis: 1989-1999 (Panel A.1 
and Panel B.1) and 2000-2022 (Panel A.2 and Panel B.2) 

 

The outcomes of the secular division attained when considering the diversification intensity are 

presented in Table 9 (Equations 9 and 10). Since the year 2000, for the short-run rates that range 

between the 3-month and the 2-year one, Low Intensity’s interaction terms not only became 

significant but also increased in value, while longer-term rates, from the 3-year to the 30-year 

interest rates, decreased, with 5-, 10- and 30-year rates losing their statistical significance. This 

is evidence of the increased importance of short-term rates in an economy where companies are 

progressively becoming more dependent on short-term liabilities. Also, the interaction terms 

for the High Intensity became more negative for all interest rate variables, becoming significant 

or increasing their significance for the rates that range from the 3-year to the 30-year rates. This 

is a symbol of the increasing inefficiency of further incurring in diversification as a means to 

oppose interest rate shocks due to its costs, which include agency costs. Although those that are 
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classified as medium intensity saw their interaction terms increase and become positive, the 

interaction terms are still not statistically significant. Ultimately, this demonstrates that, since 

the turn of the century, there is even clearer evidence that the optimal number of segments to 

have for the goal of being better protected from interest rate shocks is two segments, as it 

minimises the costs that arise when a company is diversified. 

𝐴𝑣𝑔. 𝐸𝑥𝑐𝑒𝑠𝑠 𝐹𝑖𝑟𝑚 𝑉𝑎𝑙𝑢𝑒𝑖,𝑡 = 𝛽0 + 𝛽1 𝐿𝑜𝑤 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖,𝑡 + 𝛽2 𝑀𝑒𝑑𝑖𝑢𝑚 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖,𝑡 + 𝛽3 𝐻𝑖𝑔ℎ 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖,𝑡 +

𝛽4 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑡 + 𝛽5 𝐿𝑜𝑤 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 × 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 + 𝛽6 𝑀𝑒𝑑𝑖𝑢𝑚 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 × 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 + 𝛽7 𝐻𝑖𝑔ℎ 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 ×

𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 + 𝛽8 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + 𝛽9 𝐶𝑎𝑠ℎ 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠𝑖,𝑡 + 𝛾𝑖 + 𝑋𝑡 + 𝜀𝑖,𝑡  𝑖𝑓 𝐹𝑖𝑠𝑐𝑎𝑙 𝑌𝑒𝑎𝑟 <  2000  (9) 

𝐴𝑣𝑔. 𝐸𝑥𝑐𝑒𝑠𝑠 𝐹𝑖𝑟𝑚 𝑉𝑎𝑙𝑢𝑒𝑖,𝑡 = 𝛽0 + 𝛽1 𝐿𝑜𝑤 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖,𝑡 + 𝛽2 𝑀𝑒𝑑𝑖𝑢𝑚 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖,𝑡 + 𝛽3 𝐻𝑖𝑔ℎ 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖,𝑡 +

𝛽4 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑡 + 𝛽5 𝐿𝑜𝑤 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 × 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 + 𝛽6 𝑀𝑒𝑑𝑖𝑢𝑚 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 × 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 + 𝛽7 𝐻𝑖𝑔ℎ 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 ×

𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 + 𝛽8 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + 𝛽9 𝐶𝑎𝑠ℎ 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠𝑖,𝑡 + 𝛾𝑖 + 𝑋𝑡 + 𝜀𝑖,𝑡  𝑖𝑓 𝐹𝑖𝑠𝑐𝑎𝑙 𝑌𝑒𝑎𝑟 ≥ 2000  (10) 

Table 9 – Interaction terms of the regressions of the asset-weighted average excess firm value on the diversification intensity, 
interest rate and their interaction term divided into two periods of analysis: 1989-1999 (Panel A) and 2000-2022 (Panel B) 

 

The tables in Appendix’s Section 3.2 display regressions like those from Equations 1 to 4, 

differing from them by accounting for Average Excess Firm Value and Interest Rate changes. 

But, they do not display any statistically significant interaction terms. Also, robustness checks 

using the sales-weighted Average Excess Firm Value can be found in Section 4 of the Appendix. 

Section 5: Conclusion, limitations, and future research 

This paper examined if diversification can be utilised as a tool to hedge against interest rate 

shocks. The findings, attained through the usage of OLS regression methods, demonstrate that, 

when considering the 33 years analysed, i.e. 1989 until 2022, diversification provides protection 

against these shocks in the very short term, i.e. for the 1-month interest rate, due to the co-
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insurance effect and ICM. This protection is not dependent on the type of diversification, as 

both related and unrelated diversification only present statistically significant positive results 

for this rate. Yet, this is not the case when analysing how the intensity of diversification impacts 

the effectiveness of diversification as a hedge against these shocks. The benefits attained from 

being diversified decrease as the diversification intensity rises. Low-intensity firms are the ones 

that present the highest absorbance of interest rate shocks. While high-intensity ones are 

inefficient at hedging against these shocks as their average excess value decreases when these 

shocks occur for all tested rates, except for the 1-month one, due to agency costs.  

Diversification as a way to hedge against interest rate shocks has become more relevant, since 

the 2000s, particularly in the short term, i.e. until the 1-year interest rate. This happened because 

companies increased their short-term leverage. Subsequently, expanding their exposure to both 

rollover and debt-overhang risks. In this context, related diversification has become more 

essential to protect against this risk, particularly in the short to medium terms, i.e. for the 3-

month to 3-year rates. The secular analysis also demonstrated that low-intensity diversification 

became more efficient at fighting against these shocks, as diversification became a statistically 

significant tool for 3-month to 2-year rates, while high intensity became worse, given that the 

previous negative results became significant from 3-year to 30-year rates. 

Yet, this analysis suffers from four different types of limitations. First, a database limitation. 

According to Martin and Sayrak (2003), Compustat may lack “consistency in firms’ segment 

definitions and reporting practices”, considering that the information is self-reported. Despite 

this, it was still used because it is the main database utilised by researchers studying corporate 

diversification. Therefore, it allows for better comparability in the results attained. Second, a 

limitation in the chosen dependent variable, i.e. the Average Excess Firm Value, which enables 

the verification of the existence of a diversification discount. As firms decide if they diversify, 

making diversification, in itself, endogenous, the dependent variable may capture effects other 
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than the pure existence of a diversification discount (Martin and Sayrak 2003). However, two 

explanations justify why it was kept as the dependent variable in this analysis. On the one hand, 

the Average Excess Firm Value is being analysed longitudinally to understand its change 

throughout time due to interest rate shocks. On the other hand, econometric methods, such as 

firm-fixed effects, were employed to deal with the endogeneity problem at hand. The third one 

originates from the unavailability of data regarding the average maturity of the firm’s liabilities. 

So, in the secular analysis, one could not control for the debt maturity, avoiding the results to 

be driven by the differences in the debt maturity between diversified and specialised enterprises. 

The last limitation which could be posed to this body of work is the period analysed to study 

these interest rate shocks. Since 1989, the economy has experienced a declining trend in interest 

rates. So, during this period, the majority of shocks that originate from changes to interest rates 

have been favourable to businesses as external financing has become cheaper. 

Hence, subsequent empirical research could expand this analysis to include a larger time span. 

This could include the Federal Reserve’s historic monetary tightening measures that started in 

March 2022, which led to a 22-year high federal funds rate that is only expected to decline in 

July 2024, according to the Financial Times (2023). Additionally, an analysis could be done to 

understand which of the mechanisms, the co-insurance effect or the ICM, holds the most power 

in fighting against interest rate shocks. On a more theoretical basis, researchers could also 

ponder on the nature of a potential meta-shock at hand, as one does not know where the impact 

of interest rate shocks on the excess firm value may be coming from. It may be coming directly 

from the shocks originated by the change in interest rates. Indirectly, when considering that 

interest rate alterations can originate a domino effect, such that firms are subject to other shocks 

that may happen because of the interest rate shocks. This is central as different shocks will have 

varying degrees of importance regarding their impact on firm value. Or it may be a mixture of 

both the direct and indirect impacts of the interest rate shocks. 
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Appendix 

Section 1: Interest rate variables 

Figure A.1 – U.S. yield curve, from 1989 to 2022, using the 1-month, 3-month, 6-month, 1-year, 2-year, 3-year, 5-year, 7-year, 

10-year, 20-year and 30-year Market Yield on U.S. Treasury Securities at Constant Maturities 
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Section 2: Asset-weighted sample univariate analysis 

Table A.1 – Breakdown of the number of observations in the full asset-weighted sample per Diversification Status (Panel A), 

Diversification Type (Panel B) and Diversification Intensity (Panel C) 

  
 

 

Figure A.2 – Evolution of key Balance Sheet, Income Statement and Market Value variables, in millions of U.S. dollars, from 

1989 to 2022, for the asset-weighted sample, dependent on the average firm’s diversification status 
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Figure A.3 – Evolution of control variables winsorised at the top and bottom one percentile, excluding Size and Age, from 

1989 to 2022, for the asset-weighted sample, dependent on the average firm’s diversification status 
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Section 3: Equations and regressions 

Section 3.1: Level regressions and equations 

Table A.2 – Regressions of the asset-weighted average excess firm value on the diversification status, interest rate and their 

interaction term for a hypothetical economy with just two firms, a focused and a diversified one, operating 

  

 

 

Table A.3 – Regressions of the asset-weighted average excess firm value on the diversification status, interest rate and their 

interaction term, divided into quartiles depending on size: First Size Quartile (Panel A), Second Size Quartile (Panel B), Third 

Size Quartile (Panel C) and Fourth Size Quartile (Panel D) 
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Table A.3 (continued) – Regressions of the asset-weighted average excess firm value on the diversification status, interest rate 

and their interaction term, divided into quartiles depending on size: First Size Quartile (Panel A), Second Size Quartile (Panel 

B), Third Size Quartile (Panel C) and Fourth Size Quartile (Panel D) 

 

  
 

 

𝐴𝑣𝑔. 𝐸𝑥𝑐𝑒𝑠𝑠 𝐹𝑖𝑟𝑚 𝑉𝑎𝑙𝑢𝑒𝑖,𝑡 = 𝛽0 + 𝛽1 𝑈𝑛𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽2 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑡 + 𝛽3 𝑈𝑛𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 ×

𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 + 𝛽4 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + 𝛽5 𝐶𝑎𝑠ℎ 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠𝑖,𝑡 + 𝛾𝑖 + 𝑋𝑡 + 𝜀𝑖,𝑡 (A.1) 

Table A.4 – Regressions of the asset-weighted average excess firm value on the diversification type between diversified firms, 

interest rate and their interaction term 
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Table A.5 – Regressions of the asset-weighted average excess firm value on the diversification intensity, interest rate and their 

interaction term 

 

 

 

Table A.6 – Regressions of the asset-weighted average excess firm value on the diversification status, interest rate and their 

interaction term, divided into two periods of analysis: 1989-1999 (Panel A) and 2000-2022 (Panel B) 

 
 
 

 

 

 

 

 

 

 

 

 



36 

 

Table A.7 – Regressions of the asset-weighted average excess firm value on the diversification type compared to focused firms, 

interest rate and their interaction term, divided into two periods of analysis: 1989-1999 (Panel A.1 and Panel B.1) and 2000-

2022 (Panel A.2 and Panel B.2) 
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𝐴𝑣𝑔. 𝐸𝑥𝑐𝑒𝑠𝑠 𝐹𝑖𝑟𝑚 𝑉𝑎𝑙𝑢𝑒𝑖,𝑡 = 𝛽0 + 𝛽1 𝑈𝑛𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽2 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑡 + 𝛽3 𝑈𝑛𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 ×

𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 + 𝛽4 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + 𝛽5 𝐶𝑎𝑠ℎ 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠𝑖,𝑡 + 𝛾𝑖 + 𝑋𝑡 + 𝜀𝑖,𝑡  𝑖𝑓 𝐹𝑖𝑠𝑐𝑎𝑙 𝑌𝑒𝑎𝑟 < 2000  (A.2) 

 𝐴𝑣𝑔. 𝐸𝑥𝑐𝑒𝑠𝑠 𝐹𝑖𝑟𝑚 𝑉𝑎𝑙𝑢𝑒𝑖,𝑡 = 𝛽0 + 𝛽1 𝑈𝑛𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽2 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑡 + 𝛽3 𝑈𝑛𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 ×

𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 + 𝛽4 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + 𝛽5 𝐶𝑎𝑠ℎ 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠𝑖,𝑡 + 𝛾𝑖 + 𝑋𝑡 + 𝜀𝑖,𝑡 𝑖𝑓 𝐹𝑖𝑠𝑐𝑎𝑙 𝑌𝑒𝑎𝑟 ≥ 2000  (A.3)  

Table A.8 – Regressions of the asset-weighted average excess firm value on the diversification type between diversified firms, 

interest rate and their interaction term, divided into two periods of analysis: 1989-1999 (Panel A) and 2000-2022 (Panel B) 

 
 

 

 

Table A.9 – Regressions of the asset-weighted average excess firm value on the diversification intensity, interest rate and their 

interaction term divided into two periods of analysis: 1989-1999 (Panel A) and 2000-2022 (Panel B) 
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Table A.9 (continued) – Regressions of the asset-weighted average excess firm value on the diversification intensity, interest 

rate and their interaction term divided into two periods of analysis: 1989-1999 (Panel A) and 2000-2022 (Panel B) 

 

 

Section 3.2: Change regressions and equations 

𝛥 𝐴𝑣𝑔. 𝐸𝑥𝑐𝑒𝑠𝑠 𝐹𝑖𝑟𝑚 𝑉𝑎𝑙𝑢𝑒𝑖,𝑡 = 𝛽0 + 𝛽1 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽2 𝛥 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑡 + 𝛽3 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 ×

𝛥 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 + 𝛽4 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + 𝛽5 𝐶𝑎𝑠ℎ 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠𝑖,𝑡 + 𝛾𝑖 + 𝑋𝑡 + 𝜀𝑖,𝑡  (A.4) 

Table A.10 – Regressions of the change in the asset-weighted average excess firm value of the diversification status, change 

in the interest rate and their interaction term 
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𝛥 𝐴𝑣𝑔. 𝐸𝑥𝑐𝑒𝑠𝑠 𝐹𝑖𝑟𝑚 𝑉𝑎𝑙𝑢𝑒𝑖,𝑡 = 𝛽0 + 𝛽1 𝑈𝑛𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽2 𝛥 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑡 +

 𝛽3 𝑈𝑛𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 × 𝛥 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 + 𝛽4 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + 𝛽5 𝐶𝑎𝑠ℎ 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠𝑖,𝑡 + 𝛾𝑖 + 𝑋𝑡 + 𝜀𝑖,𝑡  (A.5) 

𝛥 𝐴𝑣𝑔. 𝐸𝑥𝑐𝑒𝑠𝑠 𝐹𝑖𝑟𝑚 𝑉𝑎𝑙𝑢𝑒𝑖,𝑡 = 𝛽0 + 𝛽1 𝑅𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽2 𝛥 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑡 + 𝛽3 𝑅𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 ×

𝛥 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 + 𝛽4 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + 𝛽5 𝐶𝑎𝑠ℎ 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠𝑖,𝑡 + 𝛾𝑖 + 𝑋𝑡 + 𝜀𝑖,𝑡  (A.6) 

Table A.11 – Regressions of the change in the asset-weighted average excess firm value on the diversification type, unrelated 

(Panel A) and related diversification (Panel B) compared to focused firms, change in the interest rate and their interaction term 

 
 

 

 
´𝛥 𝐴𝑣𝑔. 𝐸𝑥𝑐𝑒𝑠𝑠 𝐹𝑖𝑟𝑚 𝑉𝑎𝑙𝑢𝑒𝑖,𝑡 = 𝛽0 + 𝛽1 𝑈𝑛𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖,𝑡 + 𝛽2 𝛥 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑡 +

𝛽3 𝑈𝑛𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 × 𝛥 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 + 𝛽4 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + 𝛽5 𝐶𝑎𝑠ℎ 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠𝑖,𝑡 + 𝛾𝑖 + 𝑋𝑡 + 𝜀𝑖,𝑡  (A.7) 

Table A.12 – Regressions of the change in the asset-weighted average excess firm value on the diversification type between 
diversified firms, change in the interest rate and their interaction term 
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𝛥 𝐴𝑣𝑔. 𝐸𝑥𝑐𝑒𝑠𝑠 𝐹𝑖𝑟𝑚 𝑉𝑎𝑙𝑢𝑒𝑖,𝑡 = 𝛽0 + 𝛽1 𝐿𝑜𝑤 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖,𝑡 + 𝛽2 𝑀𝑒𝑑𝑖𝑢𝑚 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖,𝑡 + 𝛽3 𝐻𝑖𝑔ℎ 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖,𝑡 +

 𝛽4 𝛥 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑡 + 𝛽5 𝐿𝑜𝑤 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 × 𝛥 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 + 𝛽6 𝑀𝑒𝑑𝑖𝑢𝑚 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 × 𝛥 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 +

 𝛽7 𝐻𝑖𝑔ℎ 𝐼𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 × 𝛥 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑖,𝑡 + 𝛽8 𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒𝑖,𝑡 + 𝛽9 𝐶𝑎𝑠ℎ 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠𝑖,𝑡 + 𝛾𝑖 +  𝑋𝑡 + 𝜀𝑖,𝑡  (A.8) 

Table A.13 – Regressions of the change in the asset-weighted average excess firm value on the diversification intensity, change 

in the interest rate and their interaction term 
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Section 4: Robustness check 

An analysis was conducted to verify the robustness of the main results established in the paper. 

It was performed by recalculating the dependent variable, Average Excess Firm Value, by using 

as weight the ratio between the segments’ sales and the total sales of the firm. Consequently, it 

becomes a sales-weighted Average Excess Firm Value. This also signifies that the sample 

analysed changed, as seen in Table A.14. The observations that were deleted were those in 

which the sum of the segments’ sales varied by more than 5% from the total sales, instead of 

those in which the sum of the segments’ assets varied by more than 5% from the total assets 

reported by the enterprise, in a given year. 

Table A.14 – Breakdown of the number of observations in the full sales-weighted sample per Diversification Status (Panel A), 

Diversification Type (Panel B) and Diversification Intensity (Panel C) 

 

Table A.15 displays the descriptive statistics for key firm-level variables, from 1989 to 2022, 

for the sales-weighted sample and when accounting for firms’ diversification status for Balance 

Sheet, Income Statement and Market variables (Panel A) and control variables (Panel B). The 

results were similar to those obtained with the asset-weighted sample with diversified 

companies being, on average, larger and older, while specialised firms having, on average, a 

higher operating leverage, cash holdings, leverage and Tobin’s Q.  
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Table A.15 – Univariate statistics for key firm-level variables, from 1989 to 2022, for the entire sales-weighted sample and 

when accounting for firms’ diversification status. Balance Sheet, Income Statement and Market Value items are in millions of 

U.S. dollars and control variables, excluding Size and Age, are winsorised at the top and bottom first percentiles 

 

Figure A.4 and Figure A.5 show the average evolution of the sales-weighted Balance Sheet and 

Income Statement and winsorised control variables, respectively, dependent on the 

diversification status, from 1989 to 2022. 

Figure A.4 – Evolution of key Balance Sheet, Income Statement and Market Value variables, in millions of U.S. dollars, from 

1989 to 2022, for the sales-weighted sample, dependent on the average firm’s diversification status 
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Figure A.5 – Evolution of control variables winsorised at the top and bottom one percentile, excluding Size and Age, from 

1989 to 2022, for the sales-weighted sample, dependent on the average firm’s diversification status 

 

In addition, when looking at the dependent variable, the average excess firm value, for the 33 

years, becomes 12.72%, for focused companies, and -6.33%, for diversified ones. The average 

evolution of this variable conditional on the diversification status, intensity, and type of 

diversification, for the sample period, is shown in Figure A.6. The diversification discount 

seems to continue to increase with the number of segments, but not be dependent on the 

diversification type. 
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Figure A.6 – Evolution of the sales-weighted average firm excess value, from 1989 to 2022, dependent on the Diversification 

Status, Diversification Type and Diversification Intensity 

 
 

 

A robustness check was performed for all the regressions in Section 4. As in the previous 

regressions, these continue to include both firm-fixed effects and control variables for 

macroeconomic indicators. The former deals with the endogeneity concern of the 

diversification decision, while the latter is included due to the inability to utilise year-fixed 

effects. This happens because of collinearity concerns that arise, given that this paper’s 

objective is to study the effects of the impact of interest rate changes on the average firm excess 

value. Additionally, standard errors were still made robust and clustered at a firm level. All 

tables were maintained in the same order as in the main analysis.  

Table A.16 shows the results gathered in the scenario of a hypothetical economy, where only 

two firms operate, a diversified and a non-diversified one. As with the asset-weighted 

counterpart, the interaction terms continue to be positive and statistically significant at a 0.1%-

level for all eleven interest rates. 
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Table A.16 – Regressions of the sales-weighted average excess firm value on the diversification status, interest rate and their 

interaction term for a hypothetical economy with just two firms, a focused and a diversified one, operating 

 

All the following tables study the firm-level data of the sales-weighted sample. Table A.17 

displays the regressions dependent on the diversification status. Now, diversification yields 

even more power as an instrument to insulate from interest rate shocks, in the short term, with 

the interaction terms, being positive and statistically significant from the 1-month interest rate 

to the 1-year one, instead of just significant for the 1-month rate.  

Table A.17 – Regressions of the sales-weighted average excess firm value on the diversification status, interest rate and their 

interaction term 

 

In Table A.18, diversified and focused enterprises of similar size were once again compared 

through the creation of quartiles. The outcomes slightly diverge from those reached when using 

the asset-weighted sample. Here, some interaction terms either become statistically significant, 

e.g.: the 1-month interest rate interaction term of the first size quartile, improve their 

significance level, e.g.: the 1-month rate for the second quartile or became statistically 

insignificant, e.g.: 5- to the 30-year interaction terms for the fourth quartile. Nonetheless, as 

was previously the case, when using the asset-weighted dependent variable, it is still possible 
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to observe that the best results are revealed when comparing smaller firms present in the first 

quartile, with all the interaction terms becoming or improving their significance level. Also, the 

insulation against changes to interest rates offered by diversification seems to continue to 

generally decrease as the size of compared companies increases. 

Table A.18 – Regressions of the sales-weighted average excess firm value on the diversification status, interest rate and their 

interaction term, divided into quartiles depending on size: First Size Quartile (Panel A), Second Size Quartile (Panel B), Third 

Size Quartile (Panel C) and Fourth Size Quartile (Panel D) 
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The results of the comparison between the different types of diversification and single-segment 

firms, shown in Table A.19, continue to be robust. Now, when interest rate shocks occur, 

unrelated diversification has a positive effect on the average firm excess value, in the short to 

medium terms, as not only the 1-month interest rate’s interaction term is positive and significant 

but also the ones from the 3-month to 1-year rates. Moreover, when contrasting related 

diversification to specialized firms, as happens with the asset-weighted sample, only the 1-

month rate’s interaction term is statistically significant, even though the significance level 

decreased from 1% to 5%.  

Table A.19 – Regressions of the sales-weighted average excess firm value on the diversification type, unrelated (Panel A) and 

related diversification (Panel B) compared to focused firms, interest rate and their interaction term 

 
 

Table A.20 presents the comparison of diversified firms when analysing the diversification type 

they performed. When using the sales-weighted Average Excess Firm Value, unrelated 

diversification is better at insulating interest rate shocks than their related counterparts, as its 

interaction terms became statistically significant from the 1-month to the 1-year and the 20-

year rates. This contrasts with what transpired when using the asset-weighted dependent 

variable, where all interaction terms were statistically insignificant. All in all, it demonstrates 
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that, under this analysis, a company that pursues unrelated diversification is not only “more” 

but also “better” diversified (Kuppuswamy and Villalonga 2016), leading to a better hedge 

against interest rate shocks, due to the heterogeneity that unrelated diversification provides. 

However, this change in the result attained may originate from the large difference in the 

number of observations considered in the analysis. 

Table A.20 – Regressions of the sales-weighted average excess firm value on the diversification type between diversified firms, 

interest rate and their interaction term 

 

As the results of Table A.21 are evidence, there continues to be a decrease in the benefits 

attained as the diversification intensity increases, with low-intensity firms, i.e. those operating 

in two segments, continuing to be those that benefit from the highest absorbance of interest rate 

shocks. Here, the 1-month interaction terms for both Low and Medium Intensity continued to 

be positive and statistically significant and negative and statistically significant for the 30-year 

rate for those firms engaged in high-intensity diversification. Also, it became significant but 

negative for the 30-year rate for the medium-intensity companies. 
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Table A.21 – Regressions of the sales-weighted average excess firm value on the diversification intensity, interest rate and 

their interaction term 

 

The regressions that study if there was a change over time in the criticality of diversification as 

an instrument to hedge against interest rate shocks, by dividing the sample period into two 

subperiods: 1989-1999 and 2000-2022, were rerun. Table A.22 exhibits the results of the 

regressions when considering the diversification status. By using the sales-weighted Average 

Excess Firm Value, the results, that were attained after the 2000s, showed that the interaction 

terms became positive and statistically significant for the short and medium terms, i.e. the 3-

month to 3-year interest rates. In addition, the interaction terms for the medium- to long-term 

rates, i.e. from the 5-year to the 30-year rates, which previously were negative and statistically 

significant, became non-significant. These outcomes paint diversification as being an even 

better tool in hedging against interest rate shocks, since the turn of the century, because, when 

using the asset weight, it had only turned positive and statistically significant from the 3-month 

to 1-year rates. 
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Table A.22 – Regressions of the sales-weighted average excess firm value on the diversification status, interest rate and their 

interaction term divided into two periods of analysis: 1989-1999 (Panel A) and 2000-2022 (Panel B) 

 
 

By comparing the findings attained when studying both unrelated and related diversification to 

single-segment companies presented in Table A.23, the outcomes attained with the sales-

weighted Average Excess Firm Value were different from those in which the asset weight was 

used. Better results were achieved when comparing unrelated diversification to standalone 

firms. This is the case as from the 3-month to the 3-year rates, the interaction terms became 

positive and statistically significant. Furthermore, it is in contrast with the results using the asset 

weight, where all interaction terms remained statistically insignificant. So, under the sales-

weighted sample, unrelated diversification became a more important tool to guard against these 

shocks. However, related diversification no longer presented protective properties against 

interest rate shocks as it had when using the asset-weighted dependent variable. The interaction 

terms of related diversification compared to focused firms did not become statistically 

significant as they had before. These outcomes may partially be explained by Table A.24 where 

the different types of diversification were compared. Here, unrelated diversification is presented 
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as being a superior tool to hedge against interest rate shocks, given that, since the 2000s, all 

interaction terms became positive and statistically significant unlike what had happened when 

using an asset weight where there was no statistically significant difference in the interaction 

terms over time. 

Table A.23 – Regressions of the sales-weighted average excess firm value on the diversification type compared to focused 

firms, interest rate and their interaction term divided into two periods of analysis: 1989-1999 (Panel A.1 and Panel B.1) and 

2000-2022 (Panel A.2 and Panel B.2) 
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Table A.23 (continued) – Regressions of the sales-weighted average excess firm value on the diversification type compared to 

focused firms, interest rate and their interaction term divided into two periods of analysis: 1989-1999 (Panel A.1 and Panel 

B.1) and 2000-2022 (Panel A.2 and Panel B.2) 

 

 
 

Table A.24 – Regressions of the sales-weighted average excess firm value on the diversification type between diversified firms, 
interest rate and their interaction term, divided into two periods of analysis: 1989-1999 (Panel A) and 2000-2022 (Panel B) 

 

When running the regressions that analyse the secular change that diversification intensity had 
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as a form to protect firms from interest rate shocks, the results using a sales-weighted dependent 

variable are depicted in Table A.25. These show that diversification has become not only an 

effective tool to combat interest rate shocks in the two-segment enterprises like in the asset-

weighted sample but also in the remaining ones, in the short to medium terms. 

Table A.25 – Regressions of the sales-weighted average excess firm value on the diversification intensity, interest rate and 

their interaction term divided into two periods of analysis: 1989-1999 (Panel A) and 2000-2022 (Panel B) 

 

 

All in all, it is possible to conclude that if anything the analysis performed with the asset-

weighted Average Excess Firm Value is more conservative than the one that uses the sales-

weighted dependent variable. In fact, the latter analysis presented similar but improved results 

in which diversification is viewed as an even more effective instrument in hedging against 

interest rate shocks, particularly in the short to medium terms. The only regressions that pointed 
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towards a distinct interpretation from that attained when using an asset weight were the ones 

analysing the different types of diversification, i.e. unrelated and related diversification. This 

may originate from the fact that these were the regressions in which there was a bigger alteration 

in the observations considered in the analysis. 


