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Rising asset prices

1)

Index (1980

1980 1990 2000 2010 2020

=== V/alue of equity + debt

U.S. Nonfinancial Corporate Businesses



Rising asset prices ... relative to income = rising valuations
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Welfare consequences of rising asset valuations?

¢ Rising asset valuations had large effects on distribution of wealth

Q: But what are welfare consequences of rising valuations?

® Answer is not obvious. Two polar views regarding effect of P 1.

1. Shift of real resources towards wealthy

2. Welfare-irrelevant paper gains



What We Do: Theory

® Formula for money-metric welfare gains/losses (= compensating variation)
from asset price changes

o
Welfare Gain; = Z Discounting; X (Asset sales;y X Price deviationt> + ...
t=0
® price deviations holding cashflows constant = pure valuation effects
® envelope theorem = first-order approximation
® ... captures other effects (collateral,GE,..) but 1st term is always there

¢ Two main lessons: higher valuations ...
1. benefit sellers, not holders
2. are purely redistributive in terms of welfare (for every seller there is a buyer)

¢ |mplication: both polar positions from previous slide are wrong



What We Do: Empirics

® Implement as sufficient statistic using Norwegian admin data (1994-2019)

T K
Welfare Gain; = Z Discounting, <Z (Asset salesjk: x Price deviationkt) + Borrowing;; x Rate deviationf>
t=0 k=1

+ Terms from generalizations
® measure net asset sales, borrowing (housing, stocks, debt, deposits)
® measure price deviations = deviations from constant price-dividend
ratios (Gordon growth model) to isolate valuation effect
* Document large redistributive effects of rising asset valuations
® in cross section
® from young towards old
e from poor towards wealthy



Rising asset valuations generate large welfare gains & losses
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Example: large redistribution from young to old ...
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... mostly due to house price changes
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Plan

1. Theory: Intuition in two-period model

2. Theory: Sufficient statistic in full dynamic model with multiple assets

3. Empirics: implementation using Norwegian administrative data

4. Empirics: redistribution across households

5. Empirics: generalizations of baseline sufficient statistics approach



Intuition in two-period model

® Periods t =0 and t = 1, endowments Yy and Y;

e Can trade shares N at time t = 0 that pay dividend D attime t =1

V= {max U(Co) + BU(Cy)

Co+ (No— N_1)Ry = Y0, C1=Y1+ NoD;
e Comparative static: effect of Py on welfare V?
dv = U'(Cy) x(N_i—Ng)x dR
~—— — ~~

marginal utility asset sales price deviation

¢ Rising asset prices benefit sellers (N_; — Ny > 0), not holders (N_; > 0)

Note: D4 held constant, else additional term +B{5{’((CC01)) No dD+




Intuition in two-period model

Periods t = 0 and t = 1, endowments Yy and Y}

Can trade shares N at time t = 0 that pay dividend D attime t =1

V = {max U(Co) + BU(Cy)

Co+ (No — N-1)Py = Yo, Ci=Y1+ NoDs

e Comparative static: effect of Py on welfare V?

dv
— = (N_1—Np) x dR,
U’ ( CO ) ( 1 0 ) 0
~— asset sales price deviation

welfare gain (in $)

Rising asset prices benefit sellers (N_; — Ny > 0), not holders (N_; > 0)

Note: Dq held constant, else additional term +5L§f((ccl)) No dD+



Intuition in two-period model

® Rising asset prices benefit sellers (N_; — Ny > 0), not holders (N_; > 0)

® How can initial holders not benefit from Py 1? Two counteracting effects:
(t = 0) High initial return Ry = Py/P-1 1
(t =1) Low future returns Ry = D1/FPy |

® For sellers, high initial returns dominate ...

e For buyers, low future returns dominate



Graphical intuition: welfare effect of Py 1
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Graphical intuition: welfare effect of Py 1
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Full dynamic model with multiple assets

® |nfinite horizon, no risk

® One-period bond {B; +}32, with prices {Q¢}32, (deposits)
® one-period return: Ryp1 = 1/Q:

e returnfrom 0to t: Rowt = R1 - Ro--- Ry

® K long-duration assets { Nix ¢ }32, prices { Pk ¢}, & dividends {Dy +}72,
e adjustment cost Xk (Nik,+ — Nik,e—1), potentially kinked (inaction)

Dycer1+P
® asset returns: Ry 11 = 7k~f+}{t kott1



Extensions: see paper, show you two of these today

1. Borrowing and collateral constraints

2. Incomplete markets

3. Bequests

4. Consolidating businesses with their owners.
5. Government sector

6. Taxes on assets

7. Housing and wealth in the utility function

8. General equilibrium



Welfare gains/losses in full dynamic model

e Households solve

Vi = max ﬁU ¢) St

(G B Nk 1}[0; "
K K

rt+Z(let rkthkt+B/tQt+Zer—Zlet 1Dkt + Bit-1+ Vit
k=1 k=1

* Proposition: welfare effect of perturbation {dP ¢, ..., dPk ¢, dQ:}22, is

dvi = U'( Z Rots (Z ik.t—1 — Nikt)dPxt — Bi t th)

k=1

Welfa;terGain,
® As in two-period model, rising asset prices benefit net sellers
.. but portfolio choice + timing of purchases also matters



Aggregation

e Corollary: Suppose that initial prices clear all asset markets, i.e. asset
sales and purchases add up to zero for each asset class. Then

/
Z Welfare Gain, = 0
i—1

so that asset price deviations are purely redistributive



Extension: general equilibrium

e Claim: in GE, our formula does not capture full welfare effect but rather
welfare effect working through equilibrium asset price changes

e Fundamental drivers of asset prices: vector z; = z; 4+ 0Az;
e Equilibrium prices: [+(8) = {{Px.+(0), Dx.+(8)}«, Q+(6), Y(6)}

* Welfare V/({I'+(6)}2,.0). Hence
K

Z Z oV aPkt oV 0Q+ 40
8Pkt 00 GQt 00
Welfare gain through asset prices = our main formula
[e%9) K
8V 8Dx: 68V Y, 8V
t2 (; De: 80 | v 08 ) O+ 6%

Welfare gain through dividends, labor income, ... Direct effect




Extension: collateral constraints —B; ; < 0N, +F;

¢ With collateral constraint, money-metric welfare gains are

N~ BUC) (o _ _ =
Welfare Gain; = 2 U(Co) ((/v,,H - N,,t)dPt—B,,tth)thZO

6t,uf,t
U/(C/,O)

ON; +dP;
where L, ; is Lagrange multiplier on collateral constraint

¢ Alternatively, household-specific rate schedule Q, ; = Q+F (N, +Pr, Bi¢):



Extension: collateral constraints —B; ; < 0N, +F;

¢ With collateral constraint, money-metric welfare gains are

. — BV (Cir)
Welfare Gain; = T(Coo) ( (Nit—1 — Ni+)dP—B; + dQy )4—2

t=0
where u; ;+ is Lagrange multiplier on collateral constraint

¢ Alternatively, household-specific rate schedule Q, + = Q:F (N, +Pt, Bj +)
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Extension: collateral constraints —B; ; < 0N, +F;

¢ With collateral constraint, money-metric welfare gains are

i 6 U( ) ) ) - ﬁtU/,t )
WelfareGam,—t:O G o (Vs = Ny dP, B,,tth)+§ TC M 0P

where L, ; is Lagrange multiplier on collateral constraint

¢ Alternatively, household-specific rate schedule Q; + = Q:F (N, +P:, Bj+):

_ e’} ﬁtU/(C/,t) . . th
Welfare Ga|n,' == £ W ( (Nl,tfl - N,'t) dPt ItQ/ t—~ Q )
5 UI(CI t) ) aQi,t .
+Z U(Cro) (_BI'ta(NjytPt) N/,tht)

e [ater: implement by taking interest rate schedule from data



Empirics



Implementation

1. Replace infinitesimal changes dPy : by discrete changes APy ¢
® robustness: second-order effects
2. Consider deviations in prices away from constant price-dividend ratios

_ B APt _ PDy—PDy
APk’t = Pyt — PDy X Dk,t = Pei PDr.




Implementation

1. Replace infinitesimal changes d Py ; by discrete changes APy +
® robustness: second-order effects

2. Consider deviations in prices away from constant price-dividend ratios

DPet=Pa—PDix Die & G = BByl

Pt

10
.

AP,

Ht

i PD, x D,,

- -

1980 1990 2000 2010 2020
Year



Implementation

1. Replace infinitesimal changes dPy : by discrete changes APy ¢
® robustness: second-order effects
2. Consider deviations in prices away from constant price-dividend ratios

N  BA APc; _ PDy;—PDy
APk’t =P —PD x Dyt & Pei PDr.

3. Truncate formula at finite date T (end of sample)

® robustness: extrapolate trading and price deviations beyond T (later)



Implementation

1. Replace infinitesimal changes dPy : by discrete changes APy ¢
® robustness: second-order effects
2. Consider deviations in prices away from constant price-dividend ratios

N  BA APc; _ PDy;—PDy
APk’t =P —PD x Dyt & Pei PDr.

3. Truncate formula at finite date T (end of sample)

® robustness: extrapolate trading and price deviations beyond T (later)

® = Formula we implement empirically

T K == =
. _ PDy:— PD —
Welfare gain; = Z F\)o_l)t (Z (N,‘k,tfl — Nik,t)Pk,t X % - Bi,tQt X QtQ Q>
.t t

t=0 k=1




Data on Holdings and Transactions

® Administrative data covering the universe of Norwegians over 1993-2019

® Focus on 4 broad asset categories that cover most of household wealth
1. deposits (15%)
2. debt (mortgage, student loan, ..., —35%)
3. equity (individual stocks, mutual funds, private businesses, ..., 10%)

4. housing (110%)
e For deposits/debt, we only need to measure holdings
® For equities/housing, we use data on individual transactions

® Take into account indirect transactions/holdings through equity ownership



Rising valuations, declining yields in all asset classes
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Data on housing and equity transactions
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Data on debt and deposits
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Rising asset valuations generate large welfare gains & losses
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Large gains and losses as % of initial wealth
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Welfare vs wealth gains (revaluation gains)
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Joint distribution of welfare and revaluation gains
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Redistribution from the young to the old
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Redistribution from the young to the old
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Redistribution from the poor to the rich
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Welfare vs revaluation gains across wealth distribution
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Redistribution across sectors

® Households welfare gains aggregate to ~ $10K per capita

® Who is the losing counterparty?

Welfare GainHouseho|dS - _Welfare Gainaovernment - We'fare GainForeignerS



Redistribution across sectors
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Generalizations of baseline
sufficient statistics approach



Collateral effects

¢ Recall extension: interest rate schedule Q; + = Q+F(Bj ¢, N; +P)

. = 5tUl(C:‘ t) dQ@¢
Welfare Gain; = ————>( (Nit—1 — Nj+)dP: — B; +Qj,
tz:; "(Cro) (( =1 ) dP: — Bi +Qj t Qt)
> tU/(C, t) 8Q/,t
+ Z U’(C, 0) <_Bl't6(/\//,tpt) N; ¢ d'Dt>

¢ Estimate second term by measuring effect of LTV on mortgage rates



Mortgage interest rates increase with loan-to-value ratio
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Collateral effects
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Valuations changes beyond end of our sample period

® We extend our baseline formula to account for future valuation changes:

T 00
Welfare Gain; & » Rgty (Nje—1 — Nie) AP+ > Ro2, (Nie—1 — Ni) AP,
t=0 t=T+1

future valuation changes

e Estimate second term assuming: for t > T

AP, PD,-PD, | PDt> . <PDT>
=) PD; ? < D)% 9 F ¢

Nat—1 — Nzt = Ny7-1 — N7 where a = age



Valuations changes beyond end of our sample period
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Conclusion

Simple framework to quantify welfare effects of asset price deviations

Framework can be extended to take into account collateral effects,
incomplete markets, ...

Application to Norway (1994-2019)

1. large heterogeneity in welfare gains across households
2. welfare gains # revaluation gains
3. redistribution from young to old and from poor to rich

4. negative “welfare gain” for government = future net transfers |

Could apply in other contexts, e.g. collapsing asset prices in recessions

Optimal taxation?



