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Leverage and business cycle asymmetry
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Recession shapes from Eo and Morley



Leverage and NBER recession dates



What we do and results (preliminary*)

• We estimate the Eo-Morley model, but allow switching to depend on 
leverage.

• We estimate a classic trend/cycle decomposition, but allow switching 
to depend on leverage.

• Leverage matters a lot for the probability of a recession shape.
• The Great Recession is indeed L-shaped.

* I really mean it, preliminary.



Why do we care about the shape of a 
recession?



Why do we care about the shape of a 
recession?

• A permanent drop from normal 
trend is likely to mean a greater 
present value loss.

• Identifying shapes might say 
something about source of shocks.

• Identifying shapes might say 
something about propagation 
mechanisms.

• Does leverage effect what kind of 
physical/human/network capital is 
lost?



Why do we care about the role of leverage?

• Institutions affect leverage and maybe the effects of leverage.
• Some extremely preliminary evidence that effect of leverage on recession shape is 

different in the U.S. versus the rest of the G7.

• Policies affect leverage, whether by commission or omission.



Eo and Morley model

Δ𝑦𝑦𝑡𝑡 = μ0 + δ × 𝐼𝐼 𝑡𝑡 > τ + μ1 × 𝐼𝐼 𝑆𝑆𝑡𝑡 = 1 + μ2 × 𝐼𝐼 𝑆𝑆𝑡𝑡 = 2 + λ2 × �
𝑘𝑘=1

𝑚𝑚

𝐼𝐼 𝑆𝑆𝑡𝑡−𝑘𝑘 = 2 + 𝑒𝑒𝑡𝑡

where 𝑒𝑒𝑡𝑡 ∼ 𝑁𝑁 0,σ𝑡𝑡2 , with σ𝑡𝑡2 = σν02 × 𝐼𝐼 𝑡𝑡 ≤ τν + σν12 × 𝐼𝐼 𝑡𝑡 > τν , 𝜏𝜏 = 2006𝑄𝑄𝑄, 𝜏𝜏𝜈𝜈 =
1984𝑄𝑄𝑄, 𝑝𝑝12 = 0,𝑝𝑝21 = 0, μ2 + 𝑚𝑚 × λ2 = 0. 𝑆𝑆 = 0 is expansion, 𝑆𝑆 = 1 is L-shaped, 𝑆𝑆 = 2
is U-shaped. 



Eo and Morley model – Our version

Δ𝑦𝑦𝑡𝑡 = μ0 + δ × 𝐼𝐼 𝑡𝑡 > τ + μ1 × 𝐼𝐼 𝑆𝑆𝑡𝑡 = 1 + μ2 × 𝐼𝐼 𝑆𝑆𝑡𝑡 = 2 + λ2 × �
𝑘𝑘=1

𝑚𝑚

𝐼𝐼 𝑆𝑆𝑡𝑡−𝑘𝑘 = 2 + 𝑒𝑒𝑡𝑡

where 𝑒𝑒𝑡𝑡 ∼ 𝑁𝑁 0,σ𝑡𝑡2 , with σ𝑡𝑡2 = σν02 × 𝐼𝐼 𝑡𝑡 ≤ τν + σν12 × 𝐼𝐼 𝑡𝑡 > τν , 𝜏𝜏 = 2006𝑄𝑄𝑄, 𝜏𝜏𝜈𝜈 =
1984𝑄𝑄𝑄, 𝑝𝑝12 = 0,𝑝𝑝21 = 0, μ2 + 𝑚𝑚 × λ2 = 0. 𝑆𝑆 = 0 is expansion, 𝑆𝑆 = 1 is L-shaped, 𝑆𝑆 = 2
is U-shaped. 

𝑃𝑃𝑃𝑃 𝑆𝑆𝑡𝑡 = 𝑗𝑗 𝑆𝑆𝑡𝑡−1 = 0 =
exp α𝑐𝑐,𝑗𝑗 + α𝑣𝑣,𝑗𝑗𝑣𝑣𝑡𝑡−1

1 + exp α𝑐𝑐,1 + α𝑣𝑣,1𝑣𝑣𝑡𝑡−1 + exp α𝑐𝑐,2 + α𝑣𝑣,2𝑣𝑣𝑡𝑡−1
, 𝑗𝑗

= 1,2.
𝑣𝑣𝑡𝑡−1 is (lagged) leverage. Probabilities of leaving recession are constant.



Eo and Morley model – Our version

Δ𝑦𝑦𝑡𝑡 = μ0 + δ × 𝐼𝐼 𝑡𝑡 > τ + μ1 × 𝐼𝐼 𝑆𝑆𝑡𝑡 = 1 + μ2 × 𝐼𝐼 𝑆𝑆𝑡𝑡 = 2 + λ2 × �
𝑘𝑘=1

𝑚𝑚

𝐼𝐼 𝑆𝑆𝑡𝑡−𝑘𝑘 = 2 + 𝑒𝑒𝑡𝑡

where 𝑒𝑒𝑡𝑡 ∼ 𝑁𝑁 0,σ𝑡𝑡2 , with σ𝑡𝑡2 = σν02 × 𝐼𝐼 𝑡𝑡 ≤ τν + σν12 × 𝐼𝐼 𝑡𝑡 > τν , 𝜏𝜏 = 2006𝑄𝑄𝑄, 𝜏𝜏𝜈𝜈 =
1984𝑄𝑄𝑄, 𝑝𝑝12 = 0,𝑝𝑝21 = 0, μ2 + 𝑚𝑚 × λ2 = 0. 𝑆𝑆 = 0 is expansion, 𝑆𝑆 = 1 is L-shaped, 𝑆𝑆 = 2
is U-shaped. 

𝑃𝑃𝑃𝑃 𝑆𝑆𝑡𝑡 = 𝑗𝑗 𝑆𝑆𝑡𝑡−1 = 0 =
exp α𝑐𝑐,𝑗𝑗 + α𝑣𝑣,𝑗𝑗𝑣𝑣𝑡𝑡−1

1 + exp α𝑐𝑐,1 + α𝑣𝑣,1𝑣𝑣𝑡𝑡−1 + exp α𝑐𝑐,2 + α𝑣𝑣,2𝑣𝑣𝑡𝑡−1
, 𝑗𝑗

= 1,2.
𝑣𝑣𝑡𝑡−1 is (lagged) leverage. Probabilities of leaving recession are constant.

𝛼𝛼𝜈𝜈,1 and 𝛼𝛼𝜈𝜈,2 are jointly significant at the 0.05 level. 



Restricted is Eo-Morley model

high evaluates at 80th percentile of leverage 
distribution; low at 20th percentile



Recession shapes from Eo and Morley



The Great Recession is L-Shaped



Trend/Cycle Model

𝑦𝑦𝑡𝑡 = 𝑥𝑥𝑡𝑡 + 𝑐𝑐𝑡𝑡 ,

𝑥𝑥𝑡𝑡 = 𝜇𝜇0∗ + 𝑆𝑆𝑡𝑡𝑃𝑃𝜇𝜇1∗ + 𝑥𝑥𝑡𝑡−1 + 𝜂𝜂𝑡𝑡 ,

𝜓𝜓 𝐿𝐿 𝑐𝑐𝑡𝑡 = 𝜇𝜇2∗𝑆𝑆𝑡𝑡𝑇𝑇 + 𝜔𝜔𝑡𝑡





The Great Recession is L-Shaped in the 
Trend/Cycle Model Too



Andy circa 1968
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