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o Budding literature on the interactions between financial frictions and in-
vestors' beliefs (Krishnamurthy and Li, 2020; Maxted, 2023; Camous and
Van der Ghote, 2023)

@ Mostly the focus has been on diagnostic expectations or incomplete infor-
mation on tail risk to explain pre-crisis frothy periods

e Empirical evidence from Bordalo et al (2023): “Overreaction of long term
profit expectations emerges as a promising mechanism for reconciling Shiller's
excess volatility puzzle with the business cycle”

What we do:

@ Analyze the role of intermediary’s (or expert's) optimism in the long-term
growth prospects on (i) the amplification of boom-bust cycles; (ii) build-up
to a financial crisis; (iii) creation of net worth trap, i.e., perennial crisis

@ Build a tractable heterogeneous agent model with financial frictions where
optimists hold dogmatic beliefs over long-run output growth

@ Tie the model predictions to the empirical predictions by building an opti-
mism measure from the Survey of Professional Forecasters (SPF)

@ Study the cross-sectional asset pricing implications of the optimism factor
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Theory
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Bird's-eye view of the mode| (NSRS

Continuous-time macro-finance model with financial friction: e.g., Brunnermeier
and Sannikov (2014). The literature usually adapts:

o Two types of agents: experts and households. Experts are more efficient
in capital utilization and formation (i.e., investment)

o Single capital, whose price process is risky and to be determined in equi-
librium

e Financial friction: no risk sharing between the different types allowed. Only
risk-free debt is issued between them
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Bird's-eye view of the mode| (NSRS

Continuous-time macro-finance model with financial friction: e.g., Brunnermeier
and Sannikov (2014). The literature usually adapts:

o Two types of agents: experts and households. Experts are more efficient
in capital utilization and formation (i.e., investment)

o Single capital, whose price process is risky and to be determined in equi-
librium

e Financial friction: no risk sharing between the different types allowed. Only
risk-free debt is issued between them

Then the equilibrium usually features:

@ In a normal (i.e., stochastic steady state), all capital is owned by experts

@ When the economy transitions into a crisis due to some streak of negative
shocks, experts' net worth share/, capital price], market volatilityf

@ Risk premium? helps experts recapitalize again, moving the economy out of
the crisis (i.e., endogenous boom-bust cycles)
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Bird's-eye view of the mode| (NSRS

Continuous-time macro-finance model with financial friction: e.g., Brunnermeier
and Sannikov (2014). The literature usually adapts:

o Two types of agents: experts and households. Experts are more efficient
in capital utilization and formation (i.e., investment)

o Single capital, whose price process is risky and to be determined in equi-
librium

e Financial friction: no risk sharing between the different types allowed. Only
risk-free debt is issued between them

Then the equilibrium usually features:

@ In a normal (i.e., stochastic steady state), all capital is owned by experts

@ When the economy transitions into a crisis due to some streak of negative
shocks, experts' net worth share/, capital price], market volatilityf

@ Risk premium? helps experts recapitalize again, moving the economy out of
the crisis (i.e., endogenous boom-bust cycles)

Now, we assume:

@ The total factor productivity (TFP) of capital in generating output is grow-
ing with some constant rate. Optimistic experts believe it is higher
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(b) Leverage multiple x;

| —— Risk-Promium (True):o® =

(d) Perceived-true risk-premium

(c) Endogenous volatility ¥

@ Dogmatic optimism — risk amplification during a crisis
@ At the stochastic steady state: frothy periods due to higher perceived risk

premium of optimists — leveragef, true risk premium.!
Optimism, Net Worth Trap, and Asset Returns
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Ergodic distribution of the state variable 7,
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Figure: Stationary distribution of 7; and the net worth trap

@ In the stochastic steady state, optimism of expertsT — leverage! and true
risk premium/: increasing the probability that a crisis occurs

@ Once crisis hits, higher optimism of experts — higher risk premium helping
them to recapitalize faster

@ Higher occupancy time in crisis on average
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Net worth trap: perennial crisis
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(a) Tail analysis of stationary distribution (b) Skewness of the distribution around 1 ~ 0

Proposition (Net Worth Trap)

3a° such that if «© > a°, the economy is trapped at n = 0, and the probabil-
ity of recapitalization for optimists goes to zero.

@ The expectation error — perennial crisis — household welfare '
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Swinging sentiments (e.g., diagnostic expectations):

(b) Perceived and true risk-premium

(c) Stationary distribution of 7, (d) Drift of n; process pu"(n:) - ne

@ Stabilizing role of diagnostic expectations: e.g., Maxted (2023)
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Empirical Analysis
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Cross-section: optimism factor
@ Empirical optimism is computed as

frs
0, = 1
C [feol
where fi: k% percentile analyst forecast of quarter-on-quarter GDP growth

rate for the T+2" quarter ahead at date T, from the Survey of Professional
Forecasters (SPF)

@ Define a factor o; = Alog (O:)’s innovation

Run two-stage Fama-MacBeth with i =[ M. , n: , o | with first
~~ ~~ ~~
Market HKM equity Optimism
excess return share
stage:

Rie,t =a + /B,{,tﬂ* + Vit
and the second stage
E[R’:] = ai + BifAr + €
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Risk-exposure (first-stage)

Equities and Bonds HKM 4+ Momentum
Two-factor Three-factor Two-factor  Three-factor

Mean excess return 1.88 1.88 1.38 1.38
Std. excess return 0.84 0.84 1.32 1.32
Mean By 0.9 0.9 0.55 0.55
Std Sum 0.37 0.37 0.46 0.46
Mean 3, 0.08 0.08 0.07 0.0
Std 3, 0.11 0.11 0.13 0.13
Mean Bo - 0.004 - -0.01
Std Bo - 0.03 - 0.04
Assets 95 95 129 129
Quarters 211 211 211 171
Controls Yes Yes Yes Yes

Table: Equity assets include 25 size and book-to-market portfolios, 25 size and mo-
meutum portfolios, 10 long-term reversal portfolios, and 25 profitability and investment
portfolios. Bond portfolios include 10 maturity sorted portfolios from CRSP Fama bond
portfolio dataset. HKM assets include 25 size and book-to-market portfolios, 10 U.S.
Government bond portfolios, 10 U.S. corporate bond portfolios, 18 option portfolios,
20 CDS portfolios, and 12 foreign exchange portfolios taken from He et al. (2017).
HKM+Momentum includes 25 size and momentum portfolios and 10 long-term rever-
sal portfolios in addition to the listed HKM assets. The frequency is quarterly and time
period is from 1970Q1 till 2022Q4.
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Risk-price (second-stage)

Equities and Bonds HKM+Momentum
Two-factor Three-factor Two-factor  Three-factor

Market 0.01 0.01 0.02 0.02
t-stat Shanken (1.17) (1.20) (1.59) (1.50)
Intermediary 0.02 0.02 0.06 0.07
t-stat Shanken (1.08) (0.75) (2.86) (2.68)
Macro-optimism - 0.1 - 0.08
t-stat Shanken - (2.88) - (2.06)
MAPE % 2.22 2.08 2.83 2.28
Adj. R2 0.22 0.32 0.45 0.61
Assets 95 95 129 129
Quarters 211 211 171 171

Table: Risk price estimates: the factors are market, intermediary capital ratio (HKM),
and macro-optimism. The macro-optimism factor o; is computed as innovation in the
growth rate in O, the 75th percentile of GDP forecast scaled by median forecast by
analysts. The forecast data is taken from The Survey of Professional Forecasters. The
standard errors of risk price estimates are adjusted for generated regressor problem using
Shanken correction. MAPE denotes the mean absolute pricing error in annualized terms.
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Macro-optimism

(1)

(2)

(3)

(3)-(1)

(1) 2.60
Intermediary  (2) 6.53
(3) 8.95
(3)-(1) 6.35

3.28
3.95
9.79
6.51

5.29
7.51
9.63
4.34

2.68
0.97
0.67

Table: Average excess returns. The table reports the annualized mean excess return on
equity and bond portfolios double-sorted on their exposures to the intermediary factor
and the macro-optimism factor using the three-factor model. The data is at quarterly
frequency from 1970Q1 till 2022Q4. The intermediary factor is from HKM2017, and
the macro-optimism factor is computed from the growth rate of 75th percentile GDP

projection, scaled by the median projection.
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Time series: conditional predictability

Empirical: run the following regression with monthly S&P500 excess return:

rf+h = Oé(h) + Bl(h) X rte + 32(/7) Xrte X 1Recession + €t+h
——

Excess conditional
momentum

Model-implied: simulate the model for 1,000 times for 5,000 years and run the
following regression:

RteJrh - a(h) + Sl,model(h) X R: + ﬁQ,model(h) XRte X ]-Recession + €t+h
——

Excess conditional

momentum
with .
Rf — / (d(unU) + (A(¢U) — LU)Kudu _ I’f,,_,du) (2)
t—A quKy
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Time series: co

itional predictability

Excess conditional momentum Conditional momentum
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Figure: The data is at monthly frequency from 1945 till 2022.
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Role of optimism

o Model-implied optimism: the component of leverage attributable to opti-

mism
net REE
Xe = Xt — X

where xREE: |everage under the rational expectations

e Optimism dummy:
1, =1 if Ot > Omedian (empirics) or x> xnse., (theory)

Run the following predictability regression:

rte+h = Oé(h)‘f'ql(h) X rte+ﬂ2(h) X rte X 1 Recession 1+ 83(/7) Xrte X 1 Recession ¥ 1o+5t+h
——

Due to
optimism
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Role of optimism

Excess conditional momentum (high Optimism): Data Excess conditional momentum (high O): Model
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Figure: The left panel presents empirical autocorrelation coefficients from regressing the
excess return on S&P500 on its lagged excess return. The data is at monthly frequency
from 1945 till 2022. The macro-optimism factor is available at a quarterly frequency
and hence interpolated to get monthly values. The left panel presents the conditional
t-stats when the optimism is high (83(h)). The right panels presents the model-implied
conditional t-stats when the optimism is high (53 moder(h))-
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Thank you very much!
(Appendix)
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The literaturc @D

Basic framework based on Brunnermeier and Sannikov (2014)

Macro-finance with financial frictions: He and Krishnamurthy (2013), Gertler
et al. (2020)

Heterogeneous beliefs, and deviations from the rational expectations: Har-
rison and Kreps (1978), Detemple and Murthy (1997), Basak and Croitoru
(2000), Basak (2000), Gallmeyer and Hollifield (2008), Simsek (2013), Ca-
ballero and Simsek (2020), Krishnamurthy and Li (2020), Maxted (2023),!
Camous and Van der Ghote (2023)

Heterogeneous beliefs about risk-premium, financial markets, and the macroe-
conomy (e.g., inflation): Welch (2000), Coibion et al. (2020), Candia et al.
(2021), Weber et al. (2022), Beutel and Weber (2022)?

Long-run optimism and boom-bust cycles: Bordalo et al. (2023)

Intermediary and capital-share based empirical asset pricing: He, Kelly, and
Manela (2017), Lettau, Ludvigson, and Ma (2019)

Momentum during crises: Cujean and Hasler (2017)

Maxted (2023) incorporates diagnostic expectations into a model with intermediaries based on
He and Krishnamurthy (2013).

2Beutel and Weber (2022) find that individuals are heterogeneous both at the information ac-
quisition and processing stages, forming their own beliefs and choosing portfolios based on them:
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The Model: Details
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Setting: optimists
Single capital: owned by optimists and (rational) households

Optimists: produces y° =~v2kC, V¥t € [0,00) where

dk? AC o o
o = q - )— 467 | dt, Vte[0,00)
t

Investment ratio
Their investment= L?yto

with technological growth:

dve
o = a |dt+o dz, , Vte[0,00)
Ve ~~

Brownian motion

True (expected) growth
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Setting: rational households

Households: produces y/' =~k vt e [0, 00) where

dki’ _ AP H s" ) dt, vte|o
kl{-[f ( L, )7 ) 6[700)

Investment ratio
Their investment= .y

with the same technological growth:

d H
fy,j = a |dt+o dz, , Vte|0,00)
Yt ~
Brownian motion

True (expected) growth

— Level difference: 7' = /-2, AY(-) = /- A°(-), with / < 1

o Efficiency in both production and capital formation]
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Capital return

Capital price process: (endogenous) p; follows

dpe _ uhdt + of  |dz;
Pt A

Endogenous volatility
Capital return process:

@ Optimists’ total return on capital:

0,7 0.0
drO = WA TR gy (/\O(L?) 5% 4 ,ﬁ:) dt + oPdZ,
Ptﬁg

Dividend yield

_ 1.2 0,0 o, »p p

= dt+ (A"(,f)— 0" + b ) dt + oPdZ,
N

Price-earnings ratio
(optimists)

Capital gain

@ Households’ total return on capital:

H A H_H
drl* = —%%( be Ve %(dt + (/\H(L,’;,) —s"y uf) dt + ofdZ;
Pt %
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Optimism in the long run

Optimists: dogmatically believe 12 follows

o)
it dt+0 dz8 . vteo,0)
Vt N~~~

Optimists’
Brownian Motion

a® >«

even if the true process is given as

0
dfy(; =adt+o dZ;
Y ~~~

True
Brownian Motion

with the following consistency (see e.g., Yan (2008)):

~—
Optimists’ BM True BM

Note that:

@ Optimists infer a true o by calculating the process’ quadratic variation
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Perceived capital return

Perceived capital return process
@ Optimists' total return on capital:

~OWE 1040
dr® = WU = W (NP = 0%+ i) dt + oz,
Pt}/t@(

Dividend yield Capital gain
o_ ,0.,0
— Mdt-ﬁ- AO(LL»O)—(SO+M‘;+ dt+afdzro
Pt

Optimism premium

Observation (Belief heterogeneity in asset returns)

(Endogenous) volatility o1 — the optimism premium in asset returnt
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Optimization

Financial market: capital and risk-free (zero net-supplied)

Optimists: consumption-portfolio problem (price-taker)

oo
- —pt o
max ES / e "log (ct ) dt
L?,thO,CSZO A 0

Believes dZP is

subject to the true BM

dw? = xewPdr?" + (1 —Xt)l’tWtOdt— cldt, and w? >0
—_——

Solvency
constraint

Rational households: solve the similar problem with

Believes dZ; is
the true BM
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Market clearing

Total capital K; = kS + kI evolves with

% = (AO (L?) — 50) kC + (/\H (Li-l) _ 5H) K vt e [0, )

From optimists From households

Debt: zero net-supplied

(wtofptkto) + (WtH*ptk:—’) =0

Optimists’ Households'
lending lending

Good market equilibrium:

o, .0 H , H
Xy Wt o 0 0 X Wt H H_ H) _ O H
Yo — eV )+ Ye —lVt ) =C +C

Pt Pt
Optimists’ Households'
production production
net of investment net of investment

Markov equilibrium: optimists’ wealth share 7, as state variable
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The Model: Additional Slides
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Portfolio decisions under optimism @iEEED
Optimists’ optimal portfolio decision (e.g., Merton (1971))

0] 0.0 0
- o —« "
Tt t 7Vt +AO(L?) — 50 pf + oP .
Pt o
A
Xt = 5
(of)
New term:

o from optimism
For a” > o (experts = optimists)

o Given the risk-free r; and the endogenous volatility ¥, optimism (i.e., a®7
from «) raises the optimists’ leveragel and capital demandt, i.e., booms

@ Optimists bear ‘too much’ risk on their balance sheets — crisis when dZ;

is negative enough (entering crisis more frequently, i.e., frothy periods)

0Pt — has two effects on leverage x::

@ o7 lowers x; as the required risk-premium levelt

@ oP1 raises x; as it raises the degree of optimism on asset returns
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Markov equilibrium @D

Proportion of optimists’ wealth as state variable, similarly to Brunnermeier and

Sannikov (2014):

__we _oowe

- Wto + WtH ~~ pe Kt
Debt market
equilibrium

Nt

which leads to:

1
xX < =
Nt

@ When it binds - ‘normal’ (all capital is owned by experts)

@ When it does not bind - ‘crisis’ (less productive households must hold cap-
ital)

Under Markov equilibrium: normalized variables depend only on 7;

— qr = q(ne), xe = x(ne), \1/1:_/ = ()

Capital share
(optimists)

Seung Joo Lee (Oxford)

Optimism, Net Worth Trap, and Asset Returns



Specification @D

Investment function

N2 = % <\/1+2ka - 1> , Yt €[0,00)

AP(ue) =1+ NO(e), Vi (3)

with

Parametrization: target 5% chance of crisis

[ 69 o7 P X o k «@ a9 set
1

Values | 0.4 0 0 0.03 0.08 18 0.07 [0.07, 0.13, 0.19]

Table: Parameterization for a© > «
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Endogenous volatility: two channels@iEiED

Capital price volatility of is given by

dq(1:)
q\n —

ot 1= (=) | = = (Do) =
m s

® &4,y is the elasticity of the price-earnings ratio (i.e., normalized capital price)
with respect to the experts' wealth share 7;

o ‘Market illiquidity’ effect: a®1 — ;71— 071

o ‘Leverage’ effect: %t — xt— ot
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Additional figures@IEEED

(a) Investment rate ¢¢ (b) Capital share 1+

w

(c) Equilibrium interest rate r
ung Joo Lee (Oxford) Optimism, Net Worth Tra

and Asset Returns




Drift and volatility of the wealth sharc@IEEED

0.15 T T T T T T T T T 0.18 T T T T T T T T T
a®=0.07 é —a%=007
i == a°=0.13(]
—=a®=019
0z 03 04 05 O0s 07 08 03 1
L
(a) pn(ne) - me as a function of 0. (b) o™ (n¢) - m¢ as a function of n;

Figure: Wealth share dynamics: drift and volatility

o %1 — Wealth share drift tn(ne) - meT in a crisis: recapitalized faster

o %1 — Wealth share drift 1, (7:)-7¢ in normal: more likely to enter crises
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Does optimism hurt the household's welfare?
Welfare Loss = {/ e " log cf’dt} —Eo [/ e " log ctH’REEdt] @)
0 0

H,REE ) Lo . .
@ ¢, : household’'s consumption in the rational expectations benchmark

Decomposition:

Eo [/ e "log ctHdt} =Eo {/ e " log(1 — m)dt} +Eo L/ e "log(1 — Lt)dt:|
0 0 0

Wealth effect . Investment effect

+ Ky {/ e_ptlogtht}—l—Eo [/ e“”logA(dJ)dt}
0 0

Capital effect Misallocation effect

+ t.i.e.
N~

Terms independent of equilibria

o A(¢:) = ¢ + (1 — 9:): productivity-adjusted aggregate capital share
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Figure: Decomposition of the rational household’s welfare loss

o Overall, optimism 1 — welfare of households| (aggregate capital effects
are the strongest)
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Empirical Analysis: Additional Slides
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o Test assets (1970Q1 - 2022Q4): 25 size and book-to-market portfolios;
25 size and momentum sorted portfolios; 10 long-term reversal portfolios;
25 profitability and investment portfolios; 10 maturity sorted US treasury
bond portfolios from CRSP Fama bond dataset with maturities in 6 month
intervals up to 5 years

@ Other asset classes (1970Q1 - 2012Q4): 18 option portfolios; 20 CDS port-
folios; 12 FX portfolios used in He, Kelly, and Manela (2017)
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Cross-sectional fit: two-factors vs. three-factors (equity and bond

portfolios ) GG

Realized Excess Returns (% Annual)

Realized Excess Retu

Predicted Excess Returns (% Annual) : : Predicted Excess Returms (% Annual)

(a) Pricing error in two-factor model. (b) Pricing error in three-factor model.

Figure: Pricing errors on equity and bond portfolios: Realized excess returns versus
predicted excess returns using the two-factor model with market and intermediary
factors. The data is at quarterly frequency and from 1970Q1 till 2022Q4.
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Cross-sectional fit: two-factors vs. three-factors (additional assets) D

e
peimans

eng

g
&

Realized Excess Return

Predicted Excess Returns (% Annual) " Predicted Excess Retums (% Annual)

(a) Pricing error in two-factor model (b) Pricing error in three-factor model

Figure: Pricing errors on HKM+Momentum portfolios. Realized excess returns versus
predicted excess returns using the two-factor model with the market and the intermediary
factor in panel (11a), and the three-factor model with the market, intermediary, and
macro-optimism factors in panel (11b).
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Robustness: with other factors (first-stage ) CHEEED

HKM HKM+Momentum
Two-factor Three-factor Two-factor  Three-factor

Mean excess return 0.85 0.85 1.2 1.2
Std excess return 1.31 1.31 1.32 1.32
Mean By 0.46 0.46 0.62 0.62
Std Bm 0.46 0.46 0.48 0.48
Mean 3, 0.03 0.03 0.04 0.04
Std 3, 0.09 0.09 0.1 0.09
Mean Bo - -0.02 - -0.03
Std Bo - 0.04 - 0.06
Assets 94 94 129 129
Quarters 195 195 195 195
Controls Yes Yes Yes Yes

Table: Expected returns and risk exposures - Robustness check. HKM assets include 25
size and book-to-market portfolios, 10 U.S. Govt. bond portfolios, 10 U.S. corporate
bond portfolios, 18 option portfolios, 20 CDS portfolios, and 12 foreign exchange port-
folios taken from He et al. (2017). HKM+Momentum includes 25 size and momentum
portfolios and 10 long-term reversal portfolios in addition to the HKM assets. The
frequency is quarterly and time period is from 1970Q1 till 2012Q4. Controls include
price-dividend ratio, cyclically adjusted earnings ratio (CAPE), cay, and capital share
risk.
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Robustness: with other factors (second-stage ) ClEIEED

HKM HKM-+Momentum
Two-factor  Three-factor Two-factor  Three-factor
Market 0.02 0.01 0.02 0.02
(1.6) (1.32) (1.83) (1.36)
Intermediary 0.09 0.10 0.05 0.07
(4.48) (3.64) (3.01) (2.47)
Macro-optimism - 0.06 - 0.09
- (1.68) - (2.89)
MAPE % 1.7 1.49 2.36 1.95
Adj. R2 0.82 0.86 0.60 0.74
Assets 94 94 129 129
Quarters 195 195 195 195

Table: Risk price estimates for HKM and HKM+Momentum portfolios - Robustness
check. The standard errors of risk price estimates are adjusted for generated regressor
problem using Shanken correction. MAPE denotes the mean absolute pricing error in
annualized terms.
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