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This paper

1. Corporate leverage is strongly connected to industry
Frank and Goyal (2009) and many others, provide evidence

2. Static industry equilibrium model
Market equilibrium, continuum of firms with entry, CES demand

3. Dynamic industry equilibrium model
Adds human capital investment 

4. Empirical work
Industry average price-cost margin (“product substitutability”) and 
operating costs-sales (“operating leverage”) matter
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Leverage and industry: prior ideas

1. Common factors within an industry
2. Common shocks hitting an industry
3. Peer effects: firms copying each other 

Leary and Roberts (2014, JF) 

4. Industry equilibrium 
1. Brander and Lewis (1986, AER), Maksimovic (1988, Rand) 
2. Strategic substitutes or strategic complements? Bulow, Geanakoplos, and  

Klemperer (1985, JPE)
3. Agency in industry equilibrium, Williams (1995, RFS)
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Comment 1: Williams 1995 RFS
Figure 1 Sequence of events
1. Entry: Firms can enter the industry simultaneously. The 

fixed cost of entry is an exogenous constant. The 
equilibrium is subgame perfect. 

2. Financing: To raise the capital required for investment, 
firms can sell securities simultaneously in a perfectly 
competitive capital market. Each firm can offer to 
outside investors a bond and some fraction of its stock. 
The firm’s insider retains all remaining stock. 

3. Investment: Firms can invest simultaneously in a 
capital-intensive technology. Firms that do not invest 
can produce subsequently using a labor-intensive 
technology with a higher variable cost of production. A 
firm’s insider can expend all remaining corporate cash 
on perks. 

4. Production: After the insiders in all firms observe the 
aggregate demand in the market, firms can produce 
simultaneously using their capital-intensive or labor-
intensive technology. The price is determined by the 
aggregate output in the industry. The aggregate 
demand curve and all cost curves are linear.
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Williams 1995: results

“Although more managers would like their firms to invest in the 
capital-intensive technology, they cannot raise the required cash in 
the capital market. In equilibrium, the industry can have both a 
profitable core of large, secure, capital-intensive firms, with some 
debt but no unique optimal capital structure, and a competitive 
fringe of small, risky, labor-intensive firms. Even as the cost of entry 
converges to zero, capital-intensive firms can earn extraordinary 
profits, …”

(color added)
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Monopolistic competition or Cournot?

• Williams (1995) solves for a subgame perfect Nash equilibrium

• The current paper has CES consumers and monopolistic 
competition following Melitz (2003) 

• This is a good idea and worth doing 

• Choice variables, and strategic substitutes/complements?
• How and why are the results different from Williams (1995)?
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Comment 2: clarity

• To help the reader 
• a time-line
• a complete statement of the firm problem
• a complete definition of an equilibrium

• Some parts seem roughly right, but unsure when looked at closely

• Logical consistency needs to be demonstrated
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Setup

• “Each firm needs to make an initial capital investment that can be 
financed by a combination of debt and equity.” (page 10)

• But the firm actually chooses debt
• Debt does not affect firm price (eq 4). Why? 

• The firm has both fixed and variable costs (page 11). “all output variables 
scale with the investment, we hereafter normalize it to one without loss 
of generality” (page 10) 

• But fixed costs often imply non-constant returns to scale, with a big impact on 
market equilibrium 

• Why does constant scaling hold?
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Equilibrium

• Does the model have a unique equilibrium? 
• Asserted (page 25) but not proved
• How do we know that the only equilibrium is symmetric?
• What rules out Williams (1995)-type asymmetric equilibria?

• “We assume a range of parameter values in which we have an 
interior optimal debt level,” (page 43) 

• Please tell us about such parameters. Are the requirements reasonable?
• What if any of those restrictions do not hold? Are the results similar?
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Comment 3: interest rates 
“We normalize the discount rate of firms to zero.” (page 9)

Trade-off theory 
• Interest is tax deductible, so a change in the interest rate affects the tax benefit
• If the risk-free rate increases, then so does the tax benefit, so leverage rises. This is 

found in US data, see Ai, Frank and Sanati (2020).
• If the risk of bankruptcy increases, the investor still needs to break-even. Won’t this  

alter endogenous interest rates as in Ai, Frank and Sanati (2020)?

r = 0 is not an innocuous normalizing assumption
• Alters the equilibrium, removes testable implications, and removes connections to 

other literatures

10



Dynamic model

• The dynamic model is substantively different from the static model 
• Investment in human capital 
• Why use such different models? Should they be distinct papers? 

• Ought to calibrate and/or estimate moments of the dynamic model
• Might be hard to get both default and industry concentration right

• Feels like an after-thought. How is it helping the paper?
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Empirical work

• Leverage regressions can be sensitive to many seemingly innocuous 
choices, see Frank and Goyal (2009) and Mitton (forthcoming RFS) 

• What is provided in Tables 2 - 4 seems promising and suggestive
• Much more work is needed to establish the key claims at a level that will 

“satisfy Mitton” 

• Interpretation of the markup measures are not clear.
• Ought to consider alternative interpretations for: industry average price-

cost margin (product substitutability) and operating costs-sales (operating 
leverage)

• Can you establish the suggested interpretations? Rule out alternatives? 
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Conclusion

• A good start on an interesting project

• Theory
• Greater clarity  
• Either cut the dynamic model or treat it seriously

• Empirical
• Work needed to solidly establish the main empirical claims
• What forces do the main proxy variables really represent?  
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