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Research question

What are the business cycle effects and distributional consequences of
pension fund restoration policy after the economy has been hit by a
financial shock?
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Motivation

Pension funds suffered large financial losses in 2008 ...

Country 2008
Turkey 1900
Korea 408
Germany 160
Caech Republic 032
Greece 089
Mexica 203
Slavak Republic 208
ltaly 630
Spain 800
Norway 870
Simple average -10.83
Suitzerland 1130
Austria 1294
Poland 1428
Luxembourg 1439
Chile -1458
Portugal 1466
Finland -15.00
Netherlands -15.70
Hungary 764
Belgum 1989
Australia 2060
Weighted average -20.93
United States -24.00
reland 3500

Source: OFCD {2011)

Figure: Pension funds’ real investment rate of return in selected OECD countries
in 2008 (Natali, 2011)

Pim Kastelein Pension Fund Restoration Policy October 14, 2016 4 /43



Motivation

and as a result were heavily underfunded

Estimated median percentage surplus or deficit of 2,100
exchange-listed companies' aggregate defined benefit obligations

In percent, by country of domicile (%)
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(*) Companies are grouped by country of domicile. Therefore, all data represent pension plans' administered by
headquartered companies and not the pension plans of the country of domicile.

Source: Thomson Reuters Datastream.

Figure: Median pension fund deficits of 2100 OECD companies in 2007, 2008,
and 2009 (Laboul, 2010)

Pim Kastelein nsion Fund Restoration Poli




How do pension funds typically function?
o Workers pay pension fund contributions (typically as a share of
labour income)

e In return, workers accumulate pension benefits to be received upon
retirement

e Pension fund invests paid contributions by workers

What does underfunded mean?

e Assets: value of managed assets (i.e. holding of capital stock)
e Liabilities: PDV of existing pension promises to fund participants

e No action entails pension fund exhausts assets
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Pension fund regulations prescribe speedy restoration of funding adequacy

e In e.g. Denmark, Finland, Germany, Iceland, Norway, Sweden (Pugh
and Yermo, 2008)

e In The Netherlands through Financieel Toetsings Kader
However, undertaken measures differ widely (OECD, 2013)

e Less indexation of pension benefits
¢ Increased contribution payments

¢ Writing down of accumulated pension benefits (last resort)
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Theoretically, not just a matter of bring assets closer to liabilities:

e A distributional consequences

e A implications for macroeconomic aggregates
Writing down accumulated pension benefits:

e Liabilities |

e Mostly hurts retirees

¢ Retirees have higher MPCW — aggregate consumption drops
Increasing contribution payments:

e Assets T
e Mostly hurts workers

e Distorts labour supply and in turn aggregate supply
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Candidate model: Gertler (1999)

e Life-cycle behaviour in model calibrated at business cycle frequency

Economy is populated by two groups of agents: workers and retirees

Workers retire, retirees decease

Agents take into account finiteness of life when optimising

¢ Government policy is non-Ricardian (and so is our pension fund)
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Our model:

¢ New-Keynesian, closed economy version of Gertler (1999) inspired by
Kara and von Thadden (2016) and Fujiwara and Teranishi (2008)

Innovation:

¢ Introduce pension fund framework of Romp (2013) to flexibly embed
various types of pension funds (DB, DC, etc.)

e Highlight how pension fund policy influences agent’s incentives
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Discuss model elements with focus on own innovations:

@ Retiree and worker decision problem
® Pension fund

Skip:

@ Production

® Government
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Retiree and worker decision problem

e Each period, agents choose consumption ¢!, labour supply //, and real
balances my, i = {r,w}

¢ Maximise expected lifetime utility with RINCE preferences (see e.g.
Weil (1989) and Farmer (1990))

e Risk neutrality, but nontrivial preference for intertemporal
consumption smoothing
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Retiree and worker decision problem

How is the pension fund embedded in the decision problem of agents?

e Agents pay contribution 'tax’ 7 on labour income

e Agents accumulate v share of labour income as additional per-period
pension benefits to be received upon retirement (annuity)

e Pension fund can mark up or write down stock of per-period pension
benefits with indexation instrument

e Pension fund announces 7, v, and p at the start of each period
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Distorted labour supply decision

Effective retiree tax rate:

Tt =71t — (R{ — 1)y

Y
Ri=1+ Mt+1mR[+1

Effective worker tax rate:

T =Tt — R{'vt

Hi+1 w w
RY = R¥y+(1— =2 )R! )
t 1+rt+1 <Qt—|—1 t+1 ( Qt+1) t+1
1

“ Tl L
Qt+1 =w + (]. —W) 1—76 (6t+1)17"
t+1
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Funding gap policy rule:
f f f f
Kipyr — Ly = v(K{ — Lt)

o K[ = value of managed assets

L,’_f = value of extended pension promises to current fund participants

v € [0, 1) denotes closure speed
if th < Li — either uy < 1, 0r vy |, or 7t 7
vy, denotes share of gap to be closed through indexation instrument 1

o fixvy = v
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Production and government

Production:
e Perfectly competitive final goods sector
¢ Imperfectly competitive intermediate goods sector with Calvo (1983)
pricing
e Perfectly competitive capital goods sector subject to capital
adjustment costs

Government:

e Central bank follows standard Taylor rule with interest rate smoothing
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@ Pension fund calibration

® Restoration policy after unexpected capital stock shock
©® Impulse response functions

O Welfare implications
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Pension fund calibration

Table: Pension fund parameters and targeted pension fund variables

Accrual rate

v 0.0055
Implied contribution rate T 0.022
Implied pension fund capital to output ratio K7f 0.89
Implied retiree pension transfers to output ratio Pl 0.049

. . . . . K
Implied pension fund capital to aggregate capital ratio -~  0.274
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Capital stock shock

e As in Shimer (2012), suppose unexpected capital stock shock
evaporates 10% of capital

e Pension fund now has K < Lf — conduct restoration policy
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Pension fund restoration policy |
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Pension fund restoration policy Il
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Impulse response diagrams |
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Impulse response diagrams I
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Figure: Impulse response diagrams for various variables after a 10% capital stock
shock, compared over different pension systems. Values are in percentual
deviation from the steady state.
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Welfare implications

Table: First period equivalent variations (as a percentage of GDP) compared to
Defined Contribution scenario after a 10% capital stock shock across different

pension arrangements.

Retirees EV | Workers EV
Indexation 0.19% —0.42%
Hybrid 0.49% —1.68%
Defined Benefit 0.78% —3.04%

¢ Only compute welfare of current groups of workers and retirees

(income effects in labour supply)

e When pension funding gap is closed over time, part of welfare gains

come at expense of future generations
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Sensitivity analyses

Low retiree productivity — welfare improving scope of DB fund 1

Large DB pension fund — shelter retirees from shocks 1

Increased life-expectancy — retirees better equipped against shocks

Trade-off between slow and fast recovery
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Concluding remarks

Major take-aways:

Economies with DC-type pension funds behave similarly to economies
without pension funds

Significant deviations when pension funds use 7 to fill funding gaps
DB pension funds distort labour supply, but can shelter retirees from
shocks

Retiree self-sufficiency, size of pension funds, and speed of recovery
are key determinants
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Retiree decision problem

1 . . .
Vel aly, pePy) = max [[(C{")Vl(l — 1PN (my") )P+
"y C:’, £l7I[/’m;I
1
14 rea i 3
By [Vtr—i-ll(#agl?ﬂt—l-lptf—iil)]p
subject to:

It ri 1+n I’I

c{"+a§"+1+l_tmt = S a; "+ (1 —7e)éwel{ +,utP”—7't
Ptr’+il = ,UtP[’i + thwt/tr’i
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Retiree decision problem

Special attention to labour supply decision:

ryi
Vo Ct

l—lr’i: [
t vi (1 —70)éws’

where T{ =Tt — (R{ — 1)1/1- and R[ =1+ Mt+1]-‘f:yT+1R[+1

Optimisation gives:

e Retiree consumes fraction e;7; of total lifetime wealth in period t

e Total lifetime wealth: PDV of disposable income
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Retiree decision problem

Optimisation gives:

H 1 — ’7'r)W1_L 1 —+ it+1 it g ;
o 1 ( t Vo p v3p ry
Ctt1 [B( + rt+1)((1 — Ttr+1)Wt+1) ( 1 L1+ it) Cy

ryi
Vo Ct
vi (1 —7{)éwy
ryi ﬁ 1+ it ryi

mt = B Ct ’
Vi It

110 =

where 7‘{ =Tt — (R{ — ].)Vt and R{ =1+ Mt+1]_<|:YTHRt,"+1
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Worker decision problem

VI e P = max [[(c:”')"l(l Dy (m
o 73: S My

5[WV+1((1+G+1) 7Ht+1'Dt+1)+

1
P

r rj ri P
(1- )thl((l + reg1)ay?, /Lt+1Ptil)} ]

subject to the constraints that become operative once he retires and:

ey Qv 4 m = (14 r)al + (1 — ) we Y + f — 78

1414

w,j w,j
t+1 — = pue P '+ VWl
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Worker decision problem

(177_¥v)Wt )Vzp

wc:‘_’p’i +(1— w)ctr—gl/\t—&-lxt+1 = C:/’j [5(1 + re1) Q41 ((1 T YWer
41

T+ir i 7
i1 14

w,j
1=
Y =
vi (1 —7)wy
rj V31+’t w,j
my”= = ———«CG 7,
Vi oIt

with:
/\t+1 = (6t+1)&
1- Ttyykl 1 Vo
Xt+1 = (1 B
_1
Q1 =w + (1= w)xep(ees1) =7
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Aggregation

Aggregation is straight-forward due to:

e Linearity of /7 and mj in ¢f

e 7 and €, the same for all workers and retirees, respectively

Example:

i I’,I' r

Vo Ct Vo C;
r=Sa-2 S N2 S
t ( Vi (1—T[)§Wt) vi (1 —7{)Ewy

i

r L+r) ri ryi r r
=2 (Em <(7t)ay_1 + by )) = eeme ((1+ re)af_y + )

Pim Kastelein Pension Fund Restoration Policy October 14, 2016 34 /43



Aggregation |

le =17+ &1,

> (= r)gmly

J

Pim Kastelein

v (=) we

ryi

. SOV S S
vi (1= 70)éwy vi (1= 7{)éwe
Vo c}"”j w V2 cV

vi (1 —7)wy

T PP =) = (1= m)émll + pePL — TENT

> (= rweld + £ =) = (L= m)well’ + NV —7ENY,
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Aggregation |l

i g
E dy h =d +——h;
( 1+r t+1) 1+rt+]_ t+1

J
1
hW — E dW’J hW’J hrxl
! ( e 14 r (Qt+1 A Qt+1) t+1>>

1 w

—d" 4 < PN R ey )
C g \ Qe (1 Qt+1)¢ e

I
144

w w w i w
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It

.
ar = al’ + a,
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Aggregation Il

r / 1+r ri ri r r
=32 (come (B ety 7)) =m0 et )
J

=3 (e (@4 a4+ hY)) = m (L r)ats + B)

a=c +c,

w
G

i . .
1 : 1
mp=) <V2 j.LItC{”) —2ithy

vio viod
J 1 . 1 .
w vol+1n w;\  wl+i ,
my = —— & =G
Vi It Vi It

me = my + my
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Liabilities:

f or.f f pw,f
L{ — R[’ Ptr, 4 R:Va Pt‘:‘/y
Counterparts of Ptr’i and PtWJ:

° P{’f = aggregate stock of per-period pension benefits of currently retired

° P}”’f = aggregate stock of per-period pension benefits of currently working

Counterparts of R and R":

Rtr,f -1 + LRr,f

1+rt+1 t+1
1
w,f
Ry W(WRH—I (1 W)Rr+1)
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Production |

Back to (?7?)

1 -1 391
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Production Il

-«
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Production I
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Production IV
1
/t:/ I cdz
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Production V
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