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Motivation

2

 Monetary policy is known to be more effective in an 

economy with adjustable-rate mortgages (ARMs)

 However, the choice of mortgage type (ARMs vs. FRMs) 

also responds to changes in monetary policy 

 In contrast to conventional wisdom, even the US 

economy is not necessarily FRMs

 It highlights the endogeneity in ARMs vs. FRMs often 

ignored in macro models with mortgage



Motivation
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Response of SARM to monetary tightening vs. easing in euro area

Share of ARM in the US (taken from Finck et al. (2023))



Motivation
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 Households can optimally choose (or switch to) FRMs in 

response to an expansionary monetary policy shock 

 Can be interpreted as an option value of switch, which is 

absent in the case of a contractionary monetary policy 

shock

 Suggest a potential asymmetry between monetary 

tightening and easing regarding the role of mortgage 

market structure



What we do in the paper
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 Consumption responds asymmetrically to contractionary 

and expansionary monetary policy shocks across 

different shares of ARMs in euro area

 While consumption in an ARM economy declines more in 

response to monetary tightening, it does not increase 

more after monetary easing

 Absence of stronger stimulating effect of monetary easing 

is also found in micro-level data

 Build a quantitative model to replicate the findings 
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Share of ARMs = (ARM balances)/(Total mortgage balances); HFCS wave 1-4



Introduction
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 Known mechanism: Consumption in an economy where

most mortgages are ARMs responds more to the 

monetary policy shock than in an economy with mostly 

fixed-rate mortgages (FRMs). 

Contractionary 

MP shock

(interest rate ↑)

FRM economy

ARM economy

No change in 

payments

Interest 

payment↑

ΔC≈0

ΔC<0



Introduction
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 New finding: Asymmetric consumption responses

 Contractionary MP shock  Consumption decreases 

more as the share of ARMs increases.

 Expansionary MP shock  No divergent responses in 

consumption across the share of ARMs.

Expansionary 

MP shock

(interest rate↓)

FRM economy

ARM economy

No different 

responses in C



Introduction
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 Question: What is the underlying mechanism?

 Our answer: Refinancing is the key channel that drives 

responses of consumption to the expansionary monetary 

policy shock.

 Mechanism: Expansionary MP shock (𝑖↓) Refinance 

Mortgagors lock in mortgage interest rates at low levels 

 Interest payment ↓ in the long run  C↑
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Empirical motivation: Macro evidence
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 Sample: 18 EU countries; 2003Q1-2023Q2

Austria, Belgium, Cyprus, Estonia, Finland, France, Germany, Greece, Ireland, Italy, 

Latvia, Lithuania, Luxembourg, Malta, Portugal, Slovakia, Slovenia, and Spain

 Consider the state-dependent LP model:

Δ𝑦𝑖,𝑡+ℎ

= 𝐼𝑡෍

𝑗=0

4

𝜃𝑗,ℎ
𝑃 𝑆𝐴𝑅𝑀𝑖,𝑡𝜖𝑡−𝑗 + 𝛽𝑗,ℎ

𝑃 𝜖𝑡−𝑗 + 𝛾𝑗,ℎ
𝑃 𝑚𝑎𝑐𝑟𝑜𝑖,𝑡−𝑗

+ (1 − 𝐼𝑡)෍

𝑗=0

4

𝜃𝑗,ℎ
𝑁 𝑆𝐴𝑅𝑀𝑖,𝑡𝜖𝑡−𝑗 + 𝛽𝑗,ℎ

𝑁 𝜖𝑡−𝑗 + 𝛾𝑗,ℎ
𝑁 𝑚𝑎𝑐𝑟𝑜𝑖,𝑡−𝑗 +෍

𝑗=1

4

𝜇𝑗𝑦𝑖,𝑡−𝑗

+ 𝐿𝑖𝑛𝑒𝑎𝑟 𝑎𝑛𝑑 𝑞𝑢𝑎𝑑𝑟𝑎𝑡𝑖𝑐 𝑡𝑖𝑚𝑒 𝑡𝑟𝑒𝑛𝑑 + 𝑒𝑖,𝑡+ℎ



Empirical motivation: Macro evidence
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 Dependent variables: log differences in consumption 

expenditure

 Monetary policy shock 𝜖𝑡 from Jarocinski and Karadi (2020): 

high-frequency identification purging of CBI effect

 State variable 𝐼𝑡: one if the contractionary shock, and zero 

otherwise. 

 Share of ARMs (SARM): The ratio of outstanding residential 

ARM balances to the total balances of residential mortgages 

(HFCS, wave 1-4)

 Control variables: GDP growth rates and inflation rates



Empirical motivation: Macro evidence
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i↑C for ARM economy↓↓

C for FRM economy↓

i↓C for ARM economy↑No diff in C

C for FRM economy↑

 Interaction terms 𝜃0,ℎ
𝑃 and 𝜃0,ℎ

𝑁 with ℎ ∈ 1, 2, … , 12

 CI: 68% (shaded area) and 90% (dashed line)



Empirical motivation: Micro evidence

14

Wave 1

Wave 2

Wave 3
Wave 4
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EONIA HFCS survey

∆𝐸𝑂𝑁𝐼𝐴 =
−0.49%𝑝 𝑊𝑎𝑣𝑒2 − 3

−0.15%𝑝 𝑊𝑎𝑣𝑒3 − 4



Empirical motivation: Micro evidence
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 Use the wave 2-4 panel HFCS.

 No consumption expenditure information in the 1st wave.

 Unbalanced country-household-level panel: six countries in 

w2-3; nine countries in w3-4 

 Empirical model:

Δ𝑦𝑖,𝑗,𝑡 = 𝛽𝑡 𝑀𝑜𝑟𝑡𝑔𝑎𝑔𝑒 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 𝑖,𝑗,𝑡𝐼𝑡 + Δ𝑋𝑖,𝑗,𝑡 + 𝐼𝑡 + 𝐼𝑗 + 𝑒𝑖,𝑗,𝑡

 𝑖: Household, 𝑗: Country, 𝑡: Wave {2, 3, 4}

 𝑦: Logarithm of (1) consumption expenditure on consumer 

goods and services and (2) the total value of vehicles

 𝑋: Control variables (household income, house value, 

mortgage balances)



Empirical motivation: Micro evidence
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 Test: Do borrowers with ARMs increase consumption more 

after lower policy interest rates?

 Define the variable 𝑀𝑜𝑟𝑡𝑔𝑎𝑔𝑒 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 in two ways:

𝑀𝑜𝑟𝑡𝑔𝑎𝑔𝑒 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 𝑖,𝑗,𝑡 =
1 𝑖𝑓 𝑡ℎ𝑒 𝑠ℎ𝑎𝑟𝑒 𝑜𝑓 𝐴𝑅𝑀𝑖,𝑗,𝑡−1 ≥ 0.5

0 𝑖𝑓 𝑡ℎ𝑒 𝑠ℎ𝑎𝑟𝑒 𝑜𝑓 𝐴𝑅𝑀𝑖,𝑗,𝑡−1 < 0.5

𝑀𝑜𝑟𝑡𝑔𝑎𝑔𝑒 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 𝑖,𝑗,𝑡 =
𝐴𝑅𝑀 𝑏𝑎𝑙𝑎𝑛𝑐𝑒𝑠𝑖,𝑗,𝑡−1

𝑇𝑜𝑡𝑎𝑙 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑑𝑒𝑏𝑡𝑖,𝑗,𝑡−1



Empirical motivation: Micro evidence
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Δln(𝐶) Δln(𝐶𝑎𝑟 𝑣𝑎𝑙𝑢𝑒)

𝐼 𝐴𝑅𝑀 𝐼{𝑊𝑎𝑣𝑒3} -0.027 0.079

(0.025) (0.070)

𝐼 𝐴𝑅𝑀 𝐼{𝑊𝑎𝑣𝑒4} 0.035 0.104

(0.024) (0.064)

(𝐴𝑅𝑀 − 𝑡𝑜 − 𝑑𝑒𝑏𝑡)𝐼{𝑊𝑎𝑣𝑒3} -0.018 0.058

(0.027) (0.073)

(𝐴𝑅𝑀 − 𝑡𝑜 − 𝑑𝑒𝑏𝑡)𝐼{𝑊𝑎𝑣𝑒4} 0.037 0.060

(0.024) (0.065)

No obs. (per imputation) 5,680 5,680 4,861 4,816



Micro evidence of the refinancing channel
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 Question: What is the channel for transmitting expansionary 

monetary policy to consumption expenditure? 

 Our answer: Refinancing

 Define the variable 𝑀𝑜𝑟𝑡𝑔𝑎𝑔𝑒 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 as follows:

𝑀𝑜𝑟𝑡𝑔𝑎𝑔𝑒 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 𝑖,𝑗,𝑡

=
1 𝑖𝑓 𝑟𝑒𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑛𝑔 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑤𝑎𝑣𝑒 𝑡 − 1 𝑎𝑛𝑑 𝑡
0 𝑛𝑜 𝑟𝑒𝑓𝑖𝑛𝑎𝑛𝑐𝑖𝑛𝑔



Micro evidence of the refinancing channel
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Δln(𝐶) Δln(𝐶𝑎𝑟 𝑣𝑎𝑙𝑢𝑒)

Compared to
w/ 

mortgage
w/ 

mortgage
w/o 

mortgage
w/o 

mortgage

𝐼 𝑅𝑒𝑓𝑖 𝐼{𝑊𝑎𝑣𝑒3} 0.096** 0.114*** 0.174* 0.237**

(0.038) (0.040) (0.100) (0.099)

𝐼 𝑅𝑒𝑓𝑖 𝐼{𝑊𝑎𝑣𝑒4} -0.007 0.006 0.027 0.125

(0.028) (0.031) (0.076) (0.079)

No obs. (per imputation) 5,680 17,228 4,861 13,676



Model environment

 Market participants: households, mortgage lenders, and the 

(owner-occupied housing) construction sector

 Household utility

𝑢 𝑐𝑡 , ℎ𝑡 , 𝑠𝑡 =

ln 𝑐 + ln(𝜔ℎ𝑆) 𝑖𝑓 𝑠𝑡 = 0 (𝑟𝑒𝑛𝑡𝑒𝑟)

ln 𝑐 + ln (ℎ)
𝑖𝑓 𝑠𝑡 = 1 (ℎ𝑜𝑚𝑒𝑜𝑤𝑛𝑒𝑟)

ℎ ∈ ℎ𝑆, ℎ𝐿 𝑤ℎ𝑒𝑟𝑒 ℎ𝐿 > ℎ𝑆

where 𝜔 is a parameter that matches the homeownership rate.

 Households can own at most one house. 

20



Model environment

 Idiosyncratic income process: 𝑙𝑛 𝑒𝑖,𝑡 = 𝑧𝑖,𝑡 + 𝑣𝑖,𝑡

 𝑧𝑖,𝑡: Persistent component; AR(1) process

 𝑣𝑖,𝑡: Transitory component ~ 𝑖. 𝑖. 𝑑. 𝑁 0, 𝜎𝜈
2 process

 (Base) Interest rate: 𝑟 + 𝑏

 𝑟: Exogenously given risk-free rate

 𝑏: Idiosyncratic interest rate shock ~ 𝑖. 𝑖. 𝑑. 𝑁 0, 𝜎𝑏
2

 Appreciation and depreciation shock: 𝛿+ and 𝛿−

 Homeowner’s house size exogenously changes. 

 ℎ𝑆 → ℎ𝐿with the prob of 𝛿+

 ℎ𝐿 → ℎ𝑆 with the prob of 𝛿−

21



Model environment

 Unit house price 𝑝 is endogenously determined.

 The house value is 𝑝ℎ.

 Owner-occupied house demand = supply

 The unit rent price is exogenously given by 𝑧.

 The rent price is 𝑧ℎ𝑠.

22



Model environment

 Long-term mortgage contract

 Take out mortgages m with a (unit bond) price of q.

(total outstanding mortgages = qm)

 Mortgage type 𝑘: FRM vs. ARM

 Mortgage interest rate stream

 FRMs: 𝑖𝑡+1 = 𝑖𝑡+2 = ⋯ = 𝑟𝑡 + 𝑏𝑡 + 𝜃𝐹𝑅𝑀

 ARMs: 𝑖𝑡+𝑠 = 𝑟𝑡+𝑠 + 𝑏𝑡+𝑠 + 𝜃𝐴𝑅𝑀 for 𝑠 ≥ 1

 Mortgage balances geometrically decrease: 

𝑚, 𝜂𝑚, 𝜂2𝑚, 𝜂3𝑚,…

 𝜂 : An amortization scheme or mortgage term. 

 Periodic payment = interest + principal payments. 
23



Model environment
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 Refinance

 Refinance costs (𝜉𝑅) incur.

 Eligible to adjust debt balances (𝑚′), the house size (ℎ′), and 

mortgage types (𝑘′ ∈ 𝐴𝑅𝑀, 𝐹𝑅𝑀 ). 

 Repay original debt (𝑚); borrow again with the new contract; 

LTV limit. 

𝑐 +
𝑎′

1 + 𝑟 + 𝑏
𝑆𝑎𝑣𝑖𝑛𝑔

+ 1 + 𝜉𝑅
𝑅𝑒𝑓𝑖
𝑐𝑜𝑠𝑡

∙ ณ𝑚
𝑅𝑒𝑚𝑎𝑖𝑛𝑖𝑛𝑔
𝑚𝑜𝑟𝑡 𝑏𝑎𝑙

+𝐼ℎ≠ℎ′ − 1 − 𝜒𝑆
𝑇𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛
𝑐𝑜𝑠𝑡 −𝑠𝑒𝑙𝑙

∙ ด𝑝ℎ
𝑂𝑙𝑑 ℎ𝑜𝑢𝑠𝑒

𝑝𝑟𝑖𝑐𝑒

+ 1 + 𝜒𝐵
𝑇𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛
𝑐𝑜𝑠𝑡 −𝑏𝑢𝑦

∙ ด𝑝ℎ′

𝑁𝑒𝑤 ℎ𝑜𝑢𝑠𝑒
𝑝𝑟𝑖𝑐𝑒

= ณ𝑎
𝐶𝑢𝑟𝑟𝑒𝑛𝑡
𝑓𝑖𝑛 𝑎𝑠𝑠𝑒𝑡

+ ณ𝑒
𝐼𝑛𝑐𝑜𝑚𝑒

+ 1 − 𝜉𝑘
𝑀𝑜𝑟𝑡𝑔𝑎𝑔𝑒 𝑡𝑦𝑝𝑒
𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑐𝑜𝑠𝑡

∙ 𝑞 ∙ 𝑚′
𝑁𝑒𝑤𝑚𝑜𝑟𝑡
𝑏𝑎𝑙𝑎𝑛𝑐𝑒



Households’ problems
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Stay in a 

rental house

Stay in a rental 

house

Buy an owner-

occupied house

Choice variables: consumption

& saving

Choice variables: 

consumption, saving, 

house size, mortgage 

(w/ LTV limit), and 

mortgage type



Households’ problems
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Buy a house

Sell the house

Default

Stay in a rental 

house

Buy a house

Bad credit record

Recovering 

good credit: (1) 

Fully repay 

loans (2) Prob γ 

of recovering a 

good credit 

record

Repay

Refinance Adjust loan terms

Sell the house

Default

Repay

Refinance

Penalty: lose 

homes, cannot 

own home, roll 

over the unpaid 

loan balance



Mortgage lenders’ problem

 Mortgage market is competitive; Lenders are risk neutral; No 

information asymmetry. 

 Recourse mortgage: Standard in Europe

Household defaults.

 Lenders foreclose the house and garnish the fraction 𝜅

of the defaulter’s income and financial assets.

 Next period, the defaulter partly repays the remaining 

balance – the fraction 𝜅 of income and financial assets.

 Roll over and recover losses again  …

 The loan price q is endogenously determined reflecting 

default risk.

27



Construction sector’s problems
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 Residential investment function: 𝐼𝑅𝐼 = 𝜓1𝑝
𝜓2

 𝜓1 : Scaling parameter;   𝜓2 : Housing supply elasticity 

 Owner-occupied housing market clearing condition:

𝐻′ = 1 − 𝛿 𝐻 + 𝐻+𝑠𝑡𝑜𝑐𝑘𝑠 −𝐻−𝑠𝑡𝑜𝑐𝑘𝑠 + 𝐼𝑅𝐼

 𝐻 : Aggregate housing stock

 𝐻+𝑠𝑡𝑜𝑐𝑘𝑠 = 𝑅𝑒𝑙𝑒𝑎𝑠𝑒𝑑 ℎ𝑜𝑢𝑠𝑒 𝑠𝑡𝑜𝑐𝑘 = 𝑆𝑒𝑙𝑙׬ ℎ𝑑Ψ +

׬
𝐷𝑒𝑓𝑎𝑢𝑙𝑡

ℎ𝑑Ψ + ׬
𝑅𝑒𝑓𝑖 & Δℎ<0

Δℎ 𝑑Ψ + ׬
𝐷𝑒𝑝𝑟𝑒𝑐𝑖𝑎𝑡𝑖𝑜𝑛 𝑠ℎ𝑜𝑐𝑘

Δℎ 𝑑Ψ

 𝐻−𝑠𝑡𝑜𝑐𝑘𝑠 = 𝐴𝑏𝑠𝑜𝑟𝑏𝑒𝑑 ℎ𝑜𝑢𝑠𝑒 𝑠𝑡𝑜𝑐𝑘 = 𝐵𝑢𝑦׬ ℎ𝑑Ψ +

𝑅𝑒𝑓𝑖׬ & Δℎ>0
Δℎ 𝑑Ψ + 𝐴𝑝𝑝𝑟𝑒𝑐𝑖𝑎𝑡𝑖𝑜𝑛׬ 𝑠ℎ𝑜𝑐𝑘 Δℎ 𝑑Ψ



Calibration
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 Match the German economy.  

 1 period = 1 quarter

 Most parameters mainly come from previous literature and 

micro-level data (HFCS, Wave 1-3). 

 Seven free parameters are endogenously determined. 



Model fit
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Data Benchmark

Targeted Statistics

Homeownership rate 42.2% 42.4%

Share of ARMs 16% 17%

Financial-asset-to-quarterly-income ratio 2.76 2.76

House-value-to-quarterly-income ratio 19.2 18.7

House-value-to-quarterly-rent ratio 86.4 86.4

Net-wealth-to-quarterly-income ratio 9.8 9.3

(Cons | ARM mortgagors)/

(Cons | FRM mortgagors)
0.91 0.97



Model fit
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Data Benchmark

Non-targeted Statistics

Loan-to-value (LTV) ratio 39% 27%

Payment-to-income (PTI) ratio 12% 12%

Mortgage foreclosure rate 0% 0%

Share of poor HtM households 12.9% 8.4%

Share of wealthy HtM households 11.4% 5.6%

(Income | ARM mortgagors)/

(Income | FRM mortgagors)
0.93 0.89

(House value | ARM mortgagors)/

(House value | FRM mortgagors)
1.00 1.00

PTI ratio for FRM mortgagors 0.12 0.13

PTI ratio for ARM mortgagors 0.13 0.09

Average MPC 0.10



Model fit
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LTV ratio (Model) LTV ratio (Data)

PTI ratio (Model) PTI ratio (Data)



Transition analysis: Road map
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Contractionary MP

(𝑟 ↑)
Expansionary MP

(𝑟 ↓)

Benchmark A B

ARM economy C D



Transition analysis: Risk-free rate path
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Asymmetric consumption responses to MP shocks
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Model-generated consumption responses: Micro analysis
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 Generate the balanced panel data between time 0 and 1 (pre-

and post-shock period). 

 Empirical model: Δ𝑦𝑖,𝑡 = 𝛽 𝑀𝑜𝑟𝑡𝑔𝑎𝑔𝑒 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 𝑖,𝑡 + Δ𝑋𝑖,𝑡 + 𝑒𝑖,𝑡

 Control variable: log income, log house value, and log 

mortgage balances

𝛽 Contractionary shock Expansionary shock

I{ARM}
-0.015*** -0.008***

(0.001) (0.001)

I{Refi}
0.014*** 0.036***

(0.001) (0.001)



Transition analysis: Road map
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Benchmark vs. ARM-only economies
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Transition analysis: Road map

39

Contractionary MP

(𝑟 ↑)
Expansionary MP

(𝑟 ↓)

Benchmark A B

ARM economy C D



Benchmark vs. ARM-only economies
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Consumption to expansionary shock
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Transition analysis: Road map
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Transition analysis: Refinance cost path
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Benchmark vs. costly refinancing economies
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Transition analysis: Road map
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Transition analysis: Refinance cost path
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Benchmark vs. no refinance
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Consumption
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Concluding remarks

 While a high share of ARMs may imply potential 

amplification effects of consumption in response to 

expansionary monetary policy shocks, the actual 

magnitude of these effects cannot be guaranteed. 

 Refinancing emerges as a more significant transmission 

channel, especially for expansionary shocks.
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Appendix
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 ARMs: Mortgages whose interest rates are adjustable and change at 

least once per year.

Share of ARMs (Flow data; ECB)
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Empirical motivation: Macro evidence

50

 The state-dependent LP model:

Δ𝑦𝑖,𝑡+ℎ

= 𝐼𝑡෍

𝑗=0

4

𝜃𝑗,ℎ
𝑃 𝑆𝐴𝑅𝑀𝑖,𝑡𝜖𝑡−𝑗 + 𝛽𝑗,ℎ

𝑃 𝜖𝑡−𝑗 + 𝛾𝑗,ℎ
𝑃 𝑚𝑎𝑐𝑟𝑜𝑖,𝑡−𝑗

+ (1 − 𝐼𝑡)෍

𝑗=0

4

𝜃𝑗,ℎ
𝑁 𝑆𝐴𝑅𝑀𝑖,𝑡𝜖𝑡−𝑗 + 𝛽𝑗,ℎ

𝑁 𝜖𝑡−𝑗 + 𝛾𝑗,ℎ
𝑁 𝑚𝑎𝑐𝑟𝑜𝑖,𝑡−𝑗 +෍

𝑗=1

4

𝜇𝑗𝑦𝑖,𝑡−𝑗

+ 𝐿𝑖𝑛𝑒𝑎𝑟 𝑎𝑛𝑑 𝑞𝑢𝑎𝑑𝑟𝑎𝑡𝑖𝑐 𝑡𝑖𝑚𝑒 𝑡𝑟𝑒𝑛𝑑 + 𝐶𝑜𝑢𝑛𝑡𝑟𝑦 𝑎𝑛𝑑 𝑡𝑖𝑚𝑒 𝐹𝐸 + 𝑒𝑖,𝑡+ℎ



Empirical motivation: Macro evidence
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 SARM: The share of newly issued ARMs to total new loans for 

house purchases (ECB; use the trend component)



Empirical motivation: Macro evidence
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 SARM: The indicator function of one if the stock ratio ≥ 50%, and 

zero otherwise.

Low share of ARMs

High share of ARMs

Low share of ARMs

High share of ARMs
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Model fit
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Transition analysis: Road map
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Asymmetric consumption responses to MP shocks
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Asymmetric consumption responses to MP shocks
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Responses of risk premium



Endogenous responses in the share of ARMs
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Responses of the share of ARMs in the data



Experiment ARM-only economy

62

 Counterfactual “ARM-only” economy

 In the benchmark, 𝜉𝐴𝑅𝑀 is normalized to zero and 𝜉𝐹𝑅𝑀 is 

calibrated to match the SARM.

 𝜉𝑘: Loan closing costs for the type-𝑘 mortgage.

 The cost of FRM 𝜉𝐹𝑅𝑀: Choose the minimum value to match 

the zero share of FRMs under the steady state.

 Recalibrate the model by using the remaining five free 

parameters to match target moments (except for ARM/FRM-

related moments).



Responses of mortgage balances to MP
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Benchmark vs. ARM-only economies
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Responses to expansionary shocks by refi costs
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Consumption responses by terms: 15 vs. 7.5 years
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Consumption responses by terms: 15 vs. 7.5 years
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