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Why Study Annuities?

@ “Annuity puzzle':
> Retirees face longevity risk or the risk of outliving their retirement nest.
» Annuities allow investors to hedge this risk, but annuity take-up is low
in practice.
@ Annuitants live longer than non-annuitants:
» Survival probabilities are 15-20 pp points higher for annuitants
(Finkelstein and Poterba 2002, 2004).
» Standard interpretation: adverse selection.
@ Pension reform:

» Worldwide trend away from DB plans and towards DC plans.
» Could this have an effect on retirees’ life expectancy?
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@ Question:
> Besides important selection effects in annuities market, could annuities
affect longevity?
> |s there a “treatment” effect of annuities?

o ldentification strategy:
> Instrument for annuity take-up: short-term returns before retirement.
» Annuity demand is inversely related to past returns (relevance).
» Otherwise, short-term returns should not matter for outcomes 10-20
years later (exclusion restriction).

@ Data and Results:
» Annuitization choices for ~600,000 retirees in Chile.
» After high returns, annuity take-up decreases by 2.7 pp.
» Choosing an annuity decreases 5(10)-year mortality by 2.55(3.62) pp.
» Annuitants are less prone to disability.
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Chilean Pension System

o Defined-contribution pension system:

» Privatization in 1980.
» By law, 10% of income goes to individual retirement account.

@ Choices at retirement:
» Annuity (AN)
* Inflation-adjusted fixed amount until death.

» Phased Withdrawal (PW)

* Not lump sum, but declining payments across years following rules set
by the regulator.
* Remaining balance is exposed to market risk.

@ Data:

> Retirees get offers for AN and PW through an exchange (SCOMP).
» ~600,000 retirees in 2004-2022.
» 66% annuitants.
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Phased Withdrawal
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PW payments are front-loaded: initially high, but decreasing over time.
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Empirical Strategy: IV LPM Hazard
o 1st Stage:

Annuity,-,t = )\Returns;,t_e_t_l + \U/X,"t + Q,‘7t + Vit

@ 2nd Stage:

Dead,-7t+j = BAnnuity,-J + F’X,-yt + Q,’yt + Vi)

Xit=(last salary, pension balance, years in system, retirement type, and gender
interacted with birth-year and retirement-year fixed effects), s.e. clustered at
birth-year level
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Prior Returns and Annuities (Instrument Relevance)
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Annuities and Mortality

(1) (2) (3) (4) (5) (M)
5-Year Horizon 10-Year Horizon
oLS RF 1st Stage 2nd Stage oLS 1st Stage 2nd Stage
VARIABLES Dead Dead Annuity Dead Dead Annuity Dead
Annuity -0.69%** -2.55%¥k 0. 87H** -3.62%*
(0.081) (0.862) (0.085) (1.630)
0.000 0.004 0.000 0.029
Returns (t-6 - t-1) 1.41%%*%  _0.55*** -0.46%*%*
(0.498) (0.066) (0.055)
0.006 0.000 0.000
Observations 2,746,058 2,746,058 2,746,058 2,746,058 4,460,606 4,460,606 4,460,606 4,460,606
R-squared 0.050 0.049 0.175 0.068 0.142
Kleibergen-Paap F-stat 69.88 69.89
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Annuity -0.69%** -2.55%¥% 0 g7HR** -3.62%*
(0.081) (0.862) (0.085) (1.630)
0.000 0.004 0.000 0.029
Returns (t-6 - t-1) 1.41%%*%  _0.55*** 1.67%* -0.46%*%*
(0.498) (0.066) (0.738) (0.055)
0.006 0.000 0.027 0.000
Observations 2,746,058 2,746,058 2,746,058 2,746,058 4,460,606 4,460,606 4,460,606 4,460,606
R-squared 0.050 0.049 0.175 0.068 0.067 0.142
Kleibergen-Paap F-stat 69.88 69.89

Col. 1 OLS Negative but small effect
Col. 3 First Stage IV 1 st. dev. higher return implies 2.7% lower annuity take-up. F-test=69
Rejection of weak instrument.

Larrain, Previtero, and Severino The Effect of Annuities on Longevity AFA 2026 13/21



Annuities and Mortality

(1) @) (3) 4 (5) (6) @) (8)
5-Year Horizon 10-Year Horizon
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VARIABLES Dead Dead Annuity Dead Dead Dead Annuity Dead
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0.006 0.000 0.027 0.000
Observations 2,746,058 2,746,058 2,746,058 2,746,058 4,460,606 4,460,606 4,460,606 4,460,606
R-squared 0.050 0.049 0.175 0.068 0.067 0.142
Kleibergen-Paap F-stat 69.88 69.89

Col. 1 OLS Negative but small effect

Col. 3 First Stage IV 1 st. dev. higher return implies 2.7% lower annuity take-up. F-test=69
Rejection of weak instrument.

Col. 4 Second Stage IV Annuities decrease mortality rate by 2.55 percentage points.
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Dynamics

Effect of Annuity on Mortality (IS=6 months returns)

Estimated coefficient
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Returns at different horizons (Reduced form)

10-Year Horizon

(1) (2) 3) (4) (5) (6) @) (8) (9) (10)
VARIABLES Dead Dead Dead Dead Dead Dead Dead Dead Dead Dead
Returns (t-36 through t-1) 0.28
(0.581)
0.636
Returns (t-24 through t-1) 0.45
(0.598)
0.455
Returns (t-12 through t-1) 2.02%**
(0.617)
0.002

Returns (t-6 through t-1) 1.67%*

(0.738)

0.027
Returns (t-3 through t-1) 1.10

(1.054)
0.298
Returns (t+1 through t+3) 1.67
(1.192)
0.165
Returns (t+1 through t+6) 1.32
(1.027)
0.201
Returns (t+1 through t+12) 0.61
(0.655)
0.353
Returns (t+1 through t+24) -0.21
(0.561)
0.704
Returns (t+1 through t+36) 0.22
(0.949)
0.817

Observations 4,460,606 4,460,606 4,460,606 4,460,606 4,460,606 4,460,606 4,460,606 4,460,606 4,338,585 4,214,570
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Cols. 1-4 Only recent returns (<12m) are correlated with future mortality (compliers =~

extrapolators).
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(0.738)

0.027
Returns (t-3 through t-1) 1.10

(1.054)
0.298
Returns (t+1 through t+3) 1.67
(1.192)
0.165
Returns (t+1 through t+6) 1.32
(1.027)
0.201
Returns (t+1 through t+12) 0.61
(0.655)
0.353
Returns (t+1 through t+24) -0.21
(0.561)
0.704
Returns (t+1 through t+36) 0.22
(0.949)
0.817

Observations 4,460,606 4,460,606 4,460,606 4,460,606 4,460,606 4,460,606 4,460,606 4,460,606 4,338,585 4,214,570

Cols. 1-4 Only recent returns (<12m) are correlated with future mortality (compliers =~

extrapolators).

Cols. 6-10 Placebo: Returns after retirement are not correlated with future mortality.
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Mechanisms: Where does the annuity effect come from?

@ PW-retirees running out of money:

> Not likely: annuity effect (vs. PW) is concentrated among the
relatively rich, and not the poor.

@ Income uncertainty and stress:

> PW-retirees are affected by market fluctuations.
» Consistent with stronger annuity effects among retirees who face poor
ex-post returns.

@ Incentive effects (moral hazard):
> Doing more of what you are insured against, in this case living.
» Consistent with stronger annuity effects for men and individuals with
families.
» Consistent with individuals investing in healthier lives.
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Data on Post-Retirement Disability

o CASEN Survey:

» Biennial survey about socioeconomic conditions.
» This database provides information that is independent from previous
results.

o Disability Variables:

» 10 questions regarding difficulties with day-to-day activities.
» Eating, getting dressed, going to the bathroom, communicating, etc.
» Scale: 1= no difficulty; 5=severe difficulty.

o Identification Strategy:

> Noisy version of our previous strategy, since we do not know the exact
date of retirement.
» We use returns just before 65(60) for men(women).
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Disability and Pre-Retirement Returns (Reduced Form)
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relationship between annuities and longevity:

» Choosing an annuity decreases 5(10)-year mortality by 2.55(3.62) pp.
> Annuitants enjoy better health later in life.

@ Our findings have implications for:

> The design of retirement income solutions in DC plans.
» The pricing of annuities and insurance companies.
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