Online Appendix to
“Time-Varying Inflation Risk
and Stock Returns”

In this Online Appendix, we present more detail for the block-bootstrap procedure as well

as the derivation of our model. We finally report results from a variety of robustness checks.

1 Bootstrap Algorithm

The block-bootstrap algorithm associated to the regressions of Tables 2, 4 and 5 in the

paper consists of the following steps.

1. In each replication m = 1, ..., 1000, we construct pseudo-samples for both consumption

growth and inflation by drawing with replacement T,,, overlapping two-year blocks from:

{A ﬁl:t+247 Hﬁl:t+24}7 t= 871na 8317 seey S%n (OAl)
where the time indices, s7*,sy’,..., s , are drawn randomly from the original time
sequence 1,...,T. The two-year block size is chosen to preserve the (auto-) correlation

between consumption growth and inflation in the data and to respect the estimation
setup in Equations (2) and (3) of the paper. Additionally, it is a way to conserve the
size of the cross-section in the resampled CRSP file (see Step 3 below). We join these
blocks to construct a monthly time series matching the length of the sample from July

1967 to December 2014.

2. Form =1,...,1000, we run the two-stage tests described in Section 2 for the artificial
data:

A ﬁ-l:t—&-K = di’f,({) + diﬁ(afg,t + bg,tngn) + e?}H:t+K7 where (OA-2)

A ;7_7,’/_18+K :ag7t+bg7t]:[2n+egﬁ_1$+l{7 S = 17...,t_K7 (OA.3)



: K eK
and save the estimates d,, do'), and b%

for K = 1,3,6,12. The bootstrapped
standard errors reported in Table 2 are calculated as the standard deviation of df;fg
and dfnii over the 1000 bootstrap replications. The bootstrap estimates, b,-,, represents

the artificial nominal-real covariance that is going to be used to get the bootstrapped

standard errors for the remaining tables of the paper.

. Using the same time indexes s{',sy',...,s7 , we re-sample all firms ¢ = 1,...,1 in
the CRSP file. To be consistent with the data, we bootstrap both returns, R, ; =
{R1 441, Rots1,- -, Rrs+1}', and firm characteristics, Z; = {MV;, BM;, MOM,}, with,
e.g., MV, ={MVy,, MVyy, ..., MV}, such that:

m m _.m _.m m
{Rt+1:t+247 Zt:t+24—1}a l=51,89,...,8p, . (OA4)

Notice that the characteristics are lagged by one month just like in the data. We join
these blocks to construct 1000 artificial CRSP files matching the length of our sample.

. In each replication, we estimate at the end of month ¢ and for each artificial stock i its
exposure to ARMA(1,1)-innovations in inflation, denoted uff, ;. The ARMA model is
estimated for the inflation series described in Step 1. The inflation betas are estimated
using the WLS-Vasicek procedure described in Section 3.1.1 of the paper. We require
that an artificial stock return series has at least 24 out of the last 60 months of returns
available to estimate inflation beta, Aff; ;. Since many stocks have some missing returns
in the CRSP file, due to late introduction or early exit, the overlapping block-bootstrap
reduces the number of firms that satisfy this requirement relative to the data. However,
we end up with about two-thirds of the number of firms that we use in the data in each

bootstrapped cross-section.

. Form =1,...,1000 and at the end of each month ¢, we then sort the artificial stocks
on these inflation betas and their market values to construct the ten value-weighted
size-controlled inflation beta-sorted portfolios that feature prominently in the paper,

Ry = AR ign s> B4ty - -+ B i1 - The three bootstrap estimates of the inflation



risk premium are constructed as follows. First, we take the high-minus-low spreading
portfolio from this sort: RTPtHL,t 1 = Riighis1 — Blowey1- Second, we regress the
artificial ARMA(1,1)-innovations in inflation, ufj,,, on the inflation sorted portfolios

to construct the maximum correlation inflation-mimicking portfolio:
uyy 41 = intercept,, + weights,, x R, | + ey, (OA.5)

such that R?@Pth 141 1s the portfolio return weights;, x R}, ;. Finally, we run a cross-
sectional regression of returns on lagged inflation betas, where we control for the firm
characteristics:

tie1 = bmog H Bty T lze 2y + 1wy (OA.6)

The time series of coefficient estimates, l,, 1, represents our third estimate of the

inflation risk premium R} POS 41

. For each replication, we then run the predictive regression described in Section 3.2 of
the paper. That is, we regress returns on the artificial inflation portfolios and risk
premiums (compounded over horizons K = 1,3, 12 months) on the lagged nominal-real

covariance (i.e., the bootstrap coefficient estimate b},ﬁt from Step 2 above) using:

m o 12 m
otttk = Lmo + Lm,NRCbm,t t Eitir K (OA.7)

Note that the timing in the different steps of the bootstrap is consistent with the
data, so that the left-hand side returns are observed strictly after the consumption and
inflation numbers used to estimate the right-hand side nominal-real covariance. We
use the standard deviation of the estimates L, o and L,, ngc over the 1000 bootstrap

replications as the standard error for the predictive regressions of Tables 4.

. Finally, we run the pooled predictive regressions described in Section 4.1 of the pa-
per. That is, we regress returns on the artificial inflation beta-sorted decile portfolios,

p = High,2,3, ..., Low on their time-varying inflation betas (87, ;), the nominal-real



covariance, and an interaction:

m . m 12 m 12 m
Rp,t+1:t+K - Lm,O + Lm,ﬁnﬁmp,t + Lm,NRCbm,t + Lm,ﬁn XNRC(BH,p,t X bm,t) + CLr14+K

(OA.8)
Because this regression includes an interaction term, the bootstrap may contain samples
m that suffer from multicollinearity. To address this problem, we evaluate the joint
significance of the variables by performing inference on the predicted risk premia when
Bty and b}f’t are at plus or minus one standard deviation from their respective means
in the block-bootstrapped sample. We use the standard deviation of these predicted

risk premia to calculate the t-statistics for the estimates report in Panel B of Table 5.

2 Model Derivations

This section present detailed derivations of our model results, including expressions for

the moments that we target in our calibration.

2.1 Setup

The representative agent has preferences given by the recursive utility function of Epstein
and Zin (1989) and Kreps and Porteus (1978),

_ 1-1/% ﬁ
Uy (Wr) = ((1 —0) Otl Yy OE, [Ut—&-l(Wt—&-l)l_’q 1= > ,

where W; is real aggregate wealth and C} is real aggregate consumption. The constant
0 € (0,1) is the discount rate, v > 0 is the coefficient of relative risk aversion and ¢) > 0 is the
elasticity of intertemporal substitution (EIS). The first order condition for the representative
agent’s problem implies that the gross return R;;; on any tradable asset 7 satisfies the Euler
equation

1 =E; [Myy1Ri44],



with a stochastic discount factor M, given by

0
mip1 = log Mt+1 = 010g5 — EACt+1 + (6 — 1) Tet+1, (OAl)
where
1 —
—— (OA.2)
1-3

and lowercase letters denote logarithms, so that Ac; =InCy —InCy—y and r.; = log (R.+).
The processes for real consumption growth, Ac;, inflation, 7;, the nominal-real covariance,

¢, and real dividend growth for asset ¢, Ad;,, are exogenous and given by

Tip1r = fo + pr (T — fin) + Grllpgr + Extiy, (OA.3)
Acpyr = e+ pe (T — pr) + 0clir + Eepr—rur, (OA4)
i1 = po+v(pr— o) + OwWii1, (OA.5)
Adigyr = pi + pi (T — por) + 01 + Eior—1uy, (OA.6)

Uy, Ny, wy 1id standard normal.

2.2 The Nominal-Real Covariance

The covariance between time-(¢ + 1) inflation and consumption conditional on times ¢

and t — 1 are

Covy (ACt+1a7Tt+1) = 0,

COUt—l (Act—i-la 7Tt+1) = ¢7r106 (£7r + ¢pr> + gc <p7r¢7r + gw) Pt—1-
Conditional predictability of consumption growth with inflation is given by

2 . .
7Pe T (bﬂ’éc(pt ) if Jj=1
Covy (Actiryg, Te1) = ’

Grpepi (Ex + Prps) , i >1



and, using that

Var, (m1) = ¢2,

we get

K
Covy (ijl Acii14j, 7Tt+1>

Var, (7Tt+1)

- fTr pfr(il_l gc
() e S
€

a@t;

£7r pfr(_l —1
=(14 (> ).
hK ( * (¢7T +pﬂ pﬂ'_l pc

Our main measure of the nominal-real covariance is

b =

= hik+

where we have defined

NRCE = b2

2.3 Coefficients of the Wealth-Consumption Ratio

(OA.7)

(OA.8)

(OA.9)

To price assets, we conjecture (and later verify) that the log wealth-consumption ratio is

linear quadratic in the state variables m;, ¢;, and u; and has the following form

wey = Ao+ Ay (1 — ) + Aspr_ 1wy + Asuy + Ag (@ — o) + As (gpf - F [gpf]) , (OA.10)

and that the price-dividend ratio for asset 7 is

pdiy = Dio+ Dj1 (1 — pir) + Dippe—1ue + Djsuy + Ds g (01 — o) + Dis (@? ) [90152]) )

where
Bl =+ 2

is the unconditional mean of 7.

(OA.11)



A Campbell-Shiller approximation gives returns on the aggregate consumption claim (the

wealth portfolio), r.+y1, and returns on any asset 4, r;¢41,

Tetr1 = Ko+ Kiwee — wey + Acyyq, (OA.12)

Tigt1 = HKio + Kiipdigp1 — pdiy + Adjpyq, (OA.13)

with approximations constants

eE[wct]
K1 = m’ (OA14)
Elweq] eE[th}
Ky = lOg (6 + 1) - mE [U)Ct] , (OA15)
Elpd; ]
Ril = Epdd 110 (OA.16)
Elpdi ] eE[Pdi,t}
Kio = IOg (6 R 1) — mE [pdz,t] . (OAl?)
Using equations (OA.12), and (OA.1), we get
1
M1 + Terr1 = 0 (log o + ko) + 6 <1 — E) Acii1 + 0 (Krweg — wey) . (OA.18)

The Euler equation for any asset ¢ (including i = ¢) with lognormal returns is
1
0= Et [mt+1 + Ti,t+1] + 5‘/(17} [mt+1 + Tz’,t-|—1] . (OAlg)

Plugging equation (OA.18) into (OA.19) with i = ¢, and evaluating conditional means and

variances, the Euler equation for the consumption claim (i = ¢) can be expressed as
0= Co+ Cy (m — pir) + Copryug + Cauy + Cy (1 — o) + Cs (80? —F [SOtQ]) )

where C; are constants that depend on Ag, Ay, Ay, Az, As, As. In order for the Euler

equation to be satisfied at all times, the coefficients C; must be identically zero, which yields



the following system of equations in Ag, Ay, As, Az, Ay, As:

(7Tt - ,Uﬂ)

(pr-1us)
(ut)

(¢ — o)

0= <1 — %) pe— A1 (1 — Kipr), (OA.20)
0— (1 _ %) € — Ao, (OA21)
0= k&AL — As, (OA.22)
0= 0kiAy (A3 + ¢ A1) + (vkp — 1) Ay, (OA.23)
+ (200ki07) AsAs — 261000 (v — 1) (20K100, A5 + 1) As

0= 5 (43 4 0202 4) — 45 (1= umy). (0A.24)

02 (1 2,0
0:5 E_l ac—Juc—i—Q(m—1)A0+9(ﬁ0+uc+ln5)

1
+§€2H% ((Ag —|— QDOAQ —|— gbﬂ—Al)Q —f- O',LQU ((A4 —|— 2@0[)145)2 + 20'12014%))

We solve for Ay, Ay, As, Ay, As in terms of Ag

A =

Ay =

0?Kk202
21y At oy A5). (0429
1 Pe
1_ L 7 OA.26
(-3) o
1
AV 0A.27
(1-7)e o
1 ’flfﬂpc
1 | OA.28
(-5) o
Aafrd (A + Ag) + 21000 (1 = 0) (L+ Wrmiogds) A ) oy
1 — kv (1 +20K102 As)
EEE B ey I,
0 (2vk10y,) 1=v%

where we pick the negative root in the expression for A5 (which comes from solving a quadratic

equation) so that . = 0 implies the intuitive economic restriction that the nominal-real co-

variance ¢; has no effect on the wealth-consumption ratio when it does not affect consump-

tion. Then we solve for Ay numerically using equations (OA.15), (OA.14) and (OA.25).



2.4 Coefficients of the Price-Dividend Ratio

The calculation is analogous to that for the A; but instead of using the Euler equation

for r.+, we use the one for r; ;. The Euler equation for asset ¢ can be expressed as
0=Fio+ Fi1(m — pr) + Fiopiaue + Fisug + Fi g (00 — 00) + Fis (§0§ - LK [SO?D , (OA.31)

where F;; are constants that depend on D, o, D; 1, D; 2, D;3,D;4,D;5. In order for the Eu-
ler equation to be satisfied, the coefficients F;; must be identically zero, which yields the

following system of five equations in the five unknowns D; 1, D; 2, D; 3, D; 4, D; 5

(me—pr) @ 0=p; —Di1 (1 — Ki1pr)
0
+(0 = 1) (pe + A1 (K1px — 1))

— — Pe
(G

(pr1ue) @ 0=& = Dip+ (0 —1) (& — A2) — %&a (OA.33)
(ur) + 0=(0—1)(K1& A1 — Az) + &kinDig — D3, (OA.34)

(OA.32)

(pr —wo) = 0=2D;5vkK;1p0 (1 —v) — D;4 (1 —vK; 1)
—(Ay — kv (Ay + 24500 (1 —0))) (0 — 1)
+ (ki1Dio + K142 (0 — 1)) (ki1 Dis + k1A (0 — 1))
+¢r (KiaDio + k1 A2 (0 — 1)) (ki1 Dix + k1 A; (6 — 1))
+2002 (ki1 Dig + k144 (0 — 1)) (ki1 Dis + k145 (6 — 1))
—4vpoo? (ki1 Dis + K1As (0 — 1)) (v — 1), (OA.35)
(vi = E[er]) + 0= (20%0yk01) Dis
+ (v®ki1 (k10545 (0 — 1) +1) — 1) D5
- (KinDio — K1 As + 01 Ag)”

2
+A45(0 — 1) (v’ (2610545 (0 — 1) + 1) — 1), (OA.36)



and one equation for D;

gchr (0 —1) (Ko + pte — Ao (1 — K1))

1 0 2
w3 (nroe(0-5-1))

1
507 (R Diy + (0= 1) k1 Ay)?

(1 —ri1)Dio = Kig+p+60Ind—

1
+§/€10'3}A4 (9 - 1) (2/‘11,1Di,4 + K1 (6 - 1) (A4 +4 (1 - U) Q00A5>>
+O’i (2@(2) (1 — ’U2) + 0'120) (liileiyg, + H1A5 (9 — 1))2
+ri100 (ki1Dig 4+ (0 — 1) K1A2) (¢rDig + D, 3)

+r1 (0 — 1) o (kinDio+ (0 — 1) kK1 A2) (A3 + ¢ Ay)

1
+§/fz‘,1 (ki1Disz+ (0 — 1) k1 A3) (2¢,D;1 + D, 3)

1
—|—§/€1 (9 — 1) (I{Z’71Di73 + (9 — 1) /€1A3) (Ag + 2¢ﬂA1)
_|_1 o2+ o K2 (0 — 1)2 (AZ —|—4122<72A2)

2 0 1 — UQ 1 2 w**hH

2

+ (90(2) + 1i—w1]2) H,’J/ﬁl (9 — 1) (AQDZ'72 + 4"020121)A5Di75)

—l—liil (Dﬁ2 + 4v20iDi5)

1
+§vaffz‘,1Dz‘,4f<6i,1 (4poD;5 + D; 1)
+0'120/€Z'710'120/€1g00 (6 — 1) (A4Di’5 + A5Di74)

+202 vk o AsAs (0 — 1)%. (OA.37)

We solve for D; ; for j = 1,2,3,4,5 in terms of D, in closed form, picking the negative root
in the solution of the quadratic equation for D, 5, as we did for the solution of the system of
equations for A;. We then solve for D, numerically using equations (OA.17), (OA.16) and
(OA.37).

10



2.5 Conditional Pricing

We first write the SDF in terms of state variables (m; — fir, 01 1Us, Us, 0 — 9o, 2 — E [¢?])

. . w2, ,—1 . . .
and innovations (utH, (I %, Ne+1 |- Note that the innovations are mean zero, variance

one and orthogonal to each other (even though w41 and w7, are not independent) since
B [ (s~ 1)] = B[] - B wea] =0
The innovation to the SDF is

Mey1 — By [my] = k(0 = 1) (02 A1 + @ As + Ag) upy
+r10y (0 — 1) (Ag + 20045 (1 — v) + 20A50;) Wity

2 —1
+V2k102 (6 — 1) As (%)

+ (9 (1 - %) _ 1> —_— (OA.38)

We can then write

w? , —1
Mi41 — E, [mt—H] - _)\u,tut+1 - Aw,twtﬂ — Aaw <%) - /\nnt+17

11



w2, —1

where the prices of risk for (ut+1, Wiy, %, nt+1) are

)\u,t

>\2w

_ Cov, (mt+1, Ut+1)
Var, (Ut+1)
—k1 (0 — 1) (pr A1 + @1 As + A3)

1 Pc (gbﬂ + ﬁlgw)
K1 (7 - E) (1_—/07#‘51 + chOt) )

Covy (Mys1, Wee1)
 Var, (wyg1)
—10y (0 — 1) (Ag + 20045 (1 — v) + 20A501)
_Couy (mes1, (i, — 1) /V2)

Var, (0 — 1) /V5)

—V2k102 (6 — 1) As,

Covy (Mit1, M41)
— Vare (msa)

Yoe.

For returns of asset i, we have

Tigr1 = By [rigs1] + Buitiesr + BuwiWir1 + Pow,i <T) + Bnil+1s

2
Wiy — 1

where the conditional return is

Eilrize1] = kio+ i —Dio(1—Kin)

+(pi — Din (1 = Kiapr)) (7 — pir)

—ut (Di3 — &akinDin) + (& — Dia) pr_1us

+ (2D;5vk:1900 (1 —v) — D;a (1 — vki1)) (01 — o)

—D; 5 (1 - 02/‘61',1) (803 - B [SOH) ’

12
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(OA.41)

(OA.42)

(OA.43)

(OA.44)



and the quantities of risk are given by the betas

Covy (Ut+1, Ti,t+1)

B = el
= Ki1(¢rDi1 + Dior + D;3)
- ((4-p) T (g p)en).  oam
Buit = Covy (wt+17 7“z‘,t+1)
’ Var, (wii1)
= Ki10w (Dia+200D;5 (1 —v) + 20D, 50:), (OA.46)
By, = Covy ((wt2+1 — 1) /V2, ri7t+1)
CE Ve (w - D VD)
= V2ki102D;5, (OA.47)
_ Coy (Ut+1, Ti,t+1>
Bni =

Var, (77t+1)

Expected excess returns for asset ¢ can then be written

—Cloy, (mt+17 Tz‘,t+1) = —Lk [(mt+1 — E; [mt+1]) (Ti,t+1 — Lk [Tz‘,t+1])]

= AtBuit + AwtBuwit + XowBowi + ApBi-
Of course, we can always set ¢ = ¢ and study the consumption portfolio:

2
wi o — 1
Teit1 = By [Tep1] + Bucttiirr + BuwctWir1 + Bow,e (%) + Bh.cNet1s

13



where

Ey[reiv1] = Ko+ pe — Ao (1 — K1)
(pe = A1 (L = Kapz)) (T — pin)
+ (&rr1 AL — Az) uy
(& — A2) prouy
+ (2uk1p0 (1 —v) A5 — (1 —vk1) Ag) (01 — o)

A5 (1= v*m1) (¢} — E [¢]])

+

+

and where the quantities of risk are given by the betas

Buw = Cov, (Ut+1, Tc,t+1)
e Varg (uy1)
= K1 (ord1 + Aspy + As3)
Buwt = Couvy (wt—&-l» Tc,t+1)
e Var, (wi1)
= k10w ((A4 + 20045 (1 —v)) + 20A45¢,)
5 _ Coy, (Wi — 1) /V2,re141)
2w Vary ((w?,, — 1) /\/5)
= \/§R1012”A57
3 _ Couv; (7]t+1, Tc,t+1)
e Var (Ne41)
= o,

Expected excess returns for asset ¢ can then be written

—Cov; (Myy1, Tc,t+1) = —E (M1 — By [meg]) (Tc,t+1 — b [Tc,t+1])]

= )\u,tﬁu,ct + )‘w,tﬂw,ct + )\2w52w,c + )‘nﬂn,c-

14



Inflation betas and the price of risk with respect to the shock ur 41 = ¢rui4q1 are

Pt = Pxbuit, (OA.49)
Ame = % (OA.50)

2.6 Derivation of equations (17) and (18)

First, we compute innovations for w124, @ryo4; and @2 2t

4245
Eiy14j [7Tt+2+j]

Teroti — Erpitg [Ter24]
Pr+2+j

Eiy14j [oreo4]

Priati — Erritj [Pre2+4]

2
Pit2+j

Ei1yg [9034-2-1—]'}

2 2
Crroys — Lrrity [@t+2+j}

i+ pr (Teg11j — M) + Ortlgoyj + Exlloy1ry,
i+ pr (Teg115 — M) + Exlieyiey,

¢wut+2+j,

©o + U (Qr145 — P0) + TwWiyotj,
0o + V(P14 — Po) 5

OwWt4245,

(o + v (Pra115 — o))’ + Ui;wt2+2+j
+2 (9o + v (@ig145 — P0)) TwWisaty,

(0o + v (Qre145 — @0))2 + oo,

w? o, —1
\/502 ( t+2+j5 )
Y V2

+2 (@0 + U (Pr145 — ©0)) CwWiyoy;- (OA.51)

15



We use these innovations to compute innovations in wc; o4

Weryoyj = Ao+ A (Teyosj — fin) + Aoriisjlryor; + Agliioy
+ A4 (Prr2+j — o) + As (90§+2+j -k [90? 1)
Biryjlweriay] = Ao+ A (B [Triang] — fin) + AsEBrayg [0 U]
+A3Ey 14 [Weporj] + As (Ergagy [Pryor] — @0)
+As (Bry14j [903—1-2—%]‘} —El¢]]).
Wepyayj — Erpigg[weor;] = At (Terary — By [Teor]) + Aot juesoy
+Aguo4j + As (Oegors — Erpigy [Perags))
+As (80t2+2+j — Eiy14g [90t2+2+j})
= A (7Tt+2+j — By [Wt+2+j]) + AoQry14jUiroy;
+Astytor; + A (Prro+i — Ervitj [Orr244])
+As (¢t2+2+j — By [90t2+2+jD
= (A1or + Asprp1qj + Az) Upyoy

+ (A + 245 (po +v (¢t+1+j —%0))) OpyWiyoj

2 i—1
+A5V202 (%“T;) . (OA.52)

Innovations in consumption Acyyo.; are

Aciyarj = e+ pe(Teyig — fin) + Oty + EePrajUirig,
Erriyj [Aciiayj] = pe+ pe(Teriey — fin) + Eeprajlrig,
Acriorj — Erpiyj [Aciior] = ocniray. (OA.53)

Since the shocks a1, Werats, (W7iay; — 1)/+/2 are independent of 7,9, ;, equations

(OA.52) and (OA.53) imply

CO’Ut+1+j (ACH-Q-H? ’LUCH_Q_H') =0. (OA54)

16



Equation (OA.18) gives

1
Miro4j + Tepsor; = 0(logd + ko) +0 (1 - E) Acpyoyj + 0 (F1wciior; — wery14))

1
= 0 (logd + ko) — Owepp1+ 0 (1 — E) Aciiorj + Oriwe 1 {QA55)

Equations (OA.53) and (OA.54) then imply

1
Variagy (Migor + repyori) = Vargas; (9 <1 — @) Aciiorj + efﬁwct+2+j>

1 2
= ¢ (1 - E) Varyg; (Aceiayg)

+ (951)2 Vary 1y (wegoyg)

1
+292I€1 (1 — E) COUt+1+j (ACt+2+j7 wct+2+j)

1 2
= 92 <1 - E) O'z + (9/@1)2 V(lT’t+1+j (U)Ct+2+j) .

The innovations in Varyy14; (Mygotj + Terrorj) are
(Et—H - Et) Va?“t+1+j (mt+2+j + Tc,t+2+j) = ((9*61)2 (Et—H - Et) VCLTt+1+j (wct+2+j) . (OA-56)

Plug (OA.55) evaluated at j = 1 into the first term of the Euler equation (OA.19)
evaluated at ¢t + 2 to get

1
0 = B [mupo + Tego) + gvm}ﬂ [Miyo + Terral,
1
0 = Et+1 0 (10g5 + /i()) + 0 (]_ — E) Act+2 + 0 (lect+2 — th+1)

+§Va7“t+1 [Miyo + resrol -

17



Solving for wey, 1 and iterating forward

WC41

1 1
EtJrl |:10g 0 + Ko + <1 — E) ACtJrQ + /‘ilwct+2:| + %V@Tt+1 [mt+2 + rcyt+2]

1 1
log§ + Ko + (1 — E) Et+1 [ACt+2] + %Vartﬂ [mt+2 + Tc?t+2] + KZlEtJrl [U)Ct+2]

1 1
log 6 + Ko + (1 — E) By [Aciyo] + %Vart—i-l [Myyo + Teptol

1 1
+r1Ei {log 0+ Ko + (1 - E) By [Acys] + %VCWHQ (M43 4+ Teprs] + K1 B [Weegs]

(1+ k1) (log d + ko)

+ <1 - %) [Eii1 [Aciia] + K1 Eipa [Acyys]]

+%Et+1 Vary [muge + reige] + k1Vars [myss + reirs)]

+r1 By [wees)

. 1 o
(log & + ko) Y &1 + (1 - —> Eip1 Y By [Acisay]
7=0

=0 ¥
1 > L
+%Et+1 Z AV arg1gg Mo + Tervarg] + jlggo K1 Ep14jWeta;. (OA.57)
=0

Assuming the that the bubble term vanishes and applying (E;,1 — E;) to both sides gives

1 =
(B — B wegyn = (1 - E) (Eyp1 — Ey) Z K{Et+1+j [Act+2+j]
§=0
1 =
+t35 (Eiy1 — Ei) Z K1V areeiyg [Merarj + regyosg] - (OA58)
§=0
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Using (OA.56) in (OA.58) gives

1 =,
(B — B wern = (1 - E) (Bisr = E) ) W Eriisy [Dcrias]
=0
1 = .
+% (Eiy1 — Ey) Z riVargayg [Mivosj + Teiroty]
=0

1 =
= (1 - E) (Eey1 — Ey) Z K1 E14g [Aciiog]
=0

Or3 N
‘I—Tl (Et—l—l — Et) E li{vaﬂat_’_l_’_j (wct+2+j) . (OA59)
J=0

Plugging (OA.12) into (OA.1) and using (OA.2) gives

0
mypr = 0Ologd — EACtJrl - (1 - 9) Tet+1

= Ologd+ (0 — 1) ko — (0 — 1) wey — vAc1 — (1 — 0) Kywegs .

Applying (Eyy1 — E}) to both sides and using (OA.59) gives equations (17)-(18)

myy1 — Etmt+1 = - (Et+1 - Et) ACt+1 - (1 - 9) R1 (Et+1 - Et) WCy1
= —V(Et+1 - Et>ACt+1
1 =
—(1 = 0)r1 ( (1 - E) (Etr1 — EY) Z K1 Ee14 [Aciio]
=0
9/43% > j
+ (B — B Y KVaryay, (wesy)
=0
1 Or?
= —yNer1 — (1 —0)r; ((1 — E) Nparwui+1 + TINRISK,t—H) ;
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where we define

NC,t+1 = (Et+1_Et)Act+la

[o¢]
Nparui+1 = (Et+1 - Et) Z /leEtHJrj [Act+2+j] )
§=0

o
Nursiir = (Bua — E) Y slVariay (weay) .
7=0

2.7 Shocks Driving Nc¢ 1, Nparg i1, and Ngrsk i1

Using equation (11), news to N¢ i1 depends only on the shock 7.1, such that

—YNci41 = —YONes1- (OA.60)

Nparmis+1 in equation (19) can be obtained by direct computation using equation (11)

and the law of iterated expectations:

NPATH,t—H = (Et+1 - Et) Z /{{Et-i—l-i-j [Act+2+j]

=0
o0

= (Ey1 — Ey) Z Kl Acryot
=0

[e.e]

= (Bini = E) Acys + (B — E) ) m{Acriay
j=1

= (¢7rpc + chOt) Upr1 + Z K{pi_lpc (gw + p7r¢Tr) Ut

j=1
e ch1Gr
= —¢ d + & + PelfiSn 1§ Ut41- (OA61)
I PrR1 1- PrR1

We now show that Ngrsk++1 depends only on the nominal-real covariance shock wy;.
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Equations (18) and (OA.38) give

1
M1 — By [mus1] = —yNeowr — (1 —60) Ky ((1 — E) Npargi+1 +

= k1 (0 —1) (¢rA1 + Az + Az) urys
o))
— | = O
» Nt+1
+K10w (9 — 1) (A4 + 2Q0()A5 (1 — U) + 2UA5Q0t) Wia1

2. -1
+\/§/ﬁ?10—121} (9 — 1) A5 (%) .

2
Ok1

N
5 RISK,tJrl)

Solving for %?0 (0 — 1) Npisk,+1 gives

3
K
+?19 (0 —1) Npiskat1 = k1 (0 —1)(¢-A1 + @rAs + As) up

1
— (0= 1)k (1 — E) Nparai+1

1
+ (9 (1 - @) - 1> e + YNei+
+r10y (0 — 1) (As + 2¢00A5 (1 — v) + 20A50;) Wi

20— 1
+\/§I{10'12U (9 — 1) A5 (%) .

Using (OA.26)-(0A.28), (OA.60) and (OA.61), the last equation becomes

3
K
?19(9 — 1)NRISK,t+1 = KR10y (6 — 1) (A4 —|— 2QOOA5 (]_ — ’U) —I— 21)1459075) th

V2102 (0 — 1) As (%) : (OA.62)

which shows Ngrsk 41 depends on the shock wyy; but neither on 1.1 nor w4 .

Using equations (OA.26)-(OA.30) and (OA.39)-(OA.42), equations (OA.60), (OA.61) and
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(OA.62) can be written as

YNci41 = )‘n77t+17
1
ki (1—0) <1 - E) Nparuis1 = Autlest,

3

1 Wi — 1
?0(0 — ]-)NRISK,H-I == —)\w7twt+1 — )\Qw T . (OA63)

2.8 Derivation of equation (22)

Using equation (OA.13) in equation (OA.19) and solving for pd; ;41 gives

1
pditi1 = Eiiq [Migo + Kio + Ad; o + Ki1pd; 110] + §VGTt+1 [Miyo + Kiapdipro + Ad; o] -
(OA.64)

Iterating forward, we get

1
pdig1 = Ei [muge + Kio + Ad; o] + Evaﬁﬂ [Myy2 + Ki1pdi o + Ad;i4o]
+ri1 B [pdipio)

1
= Epi [Mugo + Kio + Adipio] + §V6W’t+1 [Myro + Kiapdi o + Ad; 440]
1
+Ki1 B [Et+2 [Myy3 + Kio + Adiggs] + §VW 42 (M3 + Kiapdi s + Adi 3]

+ki1Eio [pd; 143] ]
= By [mugo + Rip + Adipyo] + Kig Erp1 Erpo [Mygs + ki + Adipys)

1 1
+§Va7“t+1 (Mo + Kiapdi g0 + Ad;yy0] + §'ii,1Et+1Va7"t+2 [Myts + Kiapd; s + Ad i)

+ki 1B [pdi 3]

o0

_ q

= Eip E Ki1Br14q [Mirarg T Fio + Adigi21]
q=0

1

oo

q

+§Et+1 E ki Variig (M2 + Kiapdiprarq + Adipro]
q=0

-+ lim KglEtJrl [pdi,t+2+q] . (OA65)

q—0o0
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Applying (Fiy1 — E;) to both sides and assuming that the bubble term is zero

(Brpr — Ey)pdiper = (B — Ey) Z H?,1Et+1+q [Miy214)

q=0

(Eeyr— B D w1 Var g [meyai) (OA.66)

q=0

1
2

+(Eei1 — B) Y R Bryiig [Adigiasg)

q=0
K/’Lzl - q
+ (Bt — Ey) Z ki1 Varireg [Pdir244)
q=0
1 oo
+5 (B — Ey) Z ki Varyig [Adigia]

q=0

o0
q
+kin (B — Ey) E /<&i,1007)t+1+q (Mg 24g, i p244)
q=0

+f€i71 (Et+1 — Et) Z H?}100vt+1+q [pdi,t+2+q7 Adi7t+2+q](.OA.67)

q=0

Applying (E;11 — E}) to both sides of equation (OA.13) and using equation (OA.67) gives

equation (22)

(Biy1 — E)rizer = kin (B — Ey) pdiger + (B — Ey) Adpq

. 7 i 7 i
= K21 (NPATH,t+1 + Npiy1 T 5 VRISK t+1 + Np i1
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where we define

(Eipr — Er) Z K71 Er14q [Adipra44]

IiDATH,t—H =
q=0
oo
Ny = (B — Ey) Z i1 Eriirq [Misarq)
q=0
oo
riskirr = (B — Ey) Z ff?gvm‘ tr1tq [Mit2tq T Kiapdigr1 + Adi 1]
q=0
1 o0
= 5 (B~ B) D KL Vari g M)
q=0
K2, >
1y
+ 9 (Bip1 — Er) Z ki Variyg [pdipra1g)
q=0
1 (o9}
+5 (B — £) Z i Varyiq [Adigiarg]
q=0

(0@
q
TRl (Eiy1 — Ey) § ’fi,1COUt+1+q [mt+2+Qdei,t+2+q]
q=0

+hia (B — Et) Z Hg,1000t+1+q [pdit12+q: Al i)
q=0

o0
q
+Ki1 (Et+1 - Et) E /‘ii,100?)t+1+q [mt+2+qa Adi,t+2+¢]] )
q=0

Npi1 = (Bya — Ey) Adigy.

2.9 Shocks Driving Npyry 15 Nigi1s Nersi e and Np gy

Nparm 41 can be computed directly from equations (OA.3)-(OA.6):

o
( — q
Nparbisr = (Et+1—Et)§ K1 Eryivq [Adiryayq]
q=0

= (B — Ey) Z “371 (Hi + i (Teg14q = fir) + &iPraqUiiri1q)
q=0

Pi (¢7r + Ri,l&w)
I — prkin

+ fi%Ot) Upy1-
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and depends only on ;1.

Iterating equation (OA.3) forward

Tipj = Mo+ Pr (Tegjo1 — fr) + Ortiegj + Extliyj

= fn + pr (Pr (Tigjm2 = fr) + Orllipjo1 + Extlrj—2) + Prlipgj + Extiegj1

j—1
= Hx + er (7Tt - NW) + ¢wut+j - pgrgbwut + Z pgr (p7r¢7r + £7r) Ut4j—1—q> (OA'68)
q=0
gives
Ortirs1 , ifg=0

(Btpr — By) T4y = - o :
pgri (pﬂ¢ﬂ + &r) Ut41 lfj >0

It follows that

(Eipr — Et) Z KTy = (B — E) T + (B — Ey) Z i1 Tit1tq

q=0 q=1

G (orfr + 5”))%“. (OA.69)

1 — Ki1px

Using equation (OA.12) in equation (OA.1) gives

Eipiqj[migary] = 0logd + (0 — 1) ko — YEi115A¢+245 — (0 — 1) wepiay

+ (0 — 1) k1 Ep14jweipoy ;.
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Plugging (OA.4) and (OA.10) into the last equation and computing expectations

Erri1j [migay]

0logd + (0 — 1) ko — v (He + pe (Ter14j — Ha) + EcPrijUisyivs)
—(0-1) (Ao + Ay (Tep14y — Ha) + Asprjtie ey + Azt
+ A4 (Pre145 — 0) + As (0714, — E [¢7]) )

+(0—1) k1 <A0 + A1 (pr (Tes14s — Br) + Entisr+)

+ A4 (Bir4jr2+5 — 00) + As (Brr1i¥iias; — E [07]) )
Ologd + (0 — 1) ko — e — (0 — 1) Ag + (0 — 1) k1 Ag

Pe
—Z (7Tt+1+j - Mn)

+ ((9 —1) (k1 Ai&r — Az) — %§c¢t+j> Upt145

— (0 — 1) Ay (@ra145 — o) — (0 — 1) A5 (©}14, — E [¢7])
0 — 1) k1As (Eri145Pe12+5 — #o)

+(
+ (6 - 1) R1A5 (Et+1+j§0?+2+j —F [g@ﬂ) . (OA?O)
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N!, 41 can now be computed using equations (OA.69) and (OA.70)

m,

N, R (s — Ei) Z ’1?,1Et+1+j (1M 4045]

q=0

= —— (B — By E K1 T4

w
1
+ (B — Ey) Z /@'3,1 <(9 — 1) (k1A1&x — A3) — Eécﬂpt+j) Ut 414
q=0
+ (Er1 — E) Z“fl — (0 = 1) Ay (P14 — o) — (0 — 1) As (¥4 — E [97])]
+ (B — By) ) ki, [(9 — 1) k1 Ay (Bry140t424+5 — $0)
q=0

+(0 = 1) 5145 (Brp14597 04, — E [¢1]) }
_ _ PeRin (pﬂ¢7r + gﬂ) Ups 1
v 1 —Kiipx *

+ <(9 — 1) (k1 Adiér — A3) — %@r - %ﬁc%) Ut41

+ (B — B) Y wly [= (0= 1) Aa (14145 — 90) — (0 — 1) As (9110, — E [¢7])]

q=0

o0

+ (B — B) Y kY [(9 — 1) k1 Ay (Bry140t424+5 — o)
q=0

+(0 = 1) 1 As (Brrj¢ias, — B [03]) } . (OA.71)

By equation (OA.5), the innovations (Eyy1 — Ey) @uqj12 and (Eryy — Ey) @7, ;.5 only depend

on the shock w1, so we can write equation (OA.71) as

& /fi,l (pﬂ¢7l' + 571’)

- (0 1- Ri1Px s
+ ((0 — 1) (kA& — Az) — %@r - %fa%) Up41

R (W) (OA.72)

1 _
Nm,t+1 -

where R (-) is a function of w1 but not of (111, us1).
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By direct computation, equation (OA.6) implies that

Npi1 = (B — Ey) Adigp

and thus N}'D?t +1 depends only on the shock 7.
Finally, by noting that Nk, ¢ k.11 depends only on variances and covariances and that ¢;

is the only source of heteroskedasticity in the model, Nk, ¢ k.1+1 depends only on the shock

Wi1-

2.10 Regression from Table 6

The goal of this section is to compute the coefficient Lg, «nrem in regression (9) when
the regression is run in the model (instead of in the data, as is done in Table 6).
2.10.1 Preliminary Calculations

Iterating equation (OA.5) forward, we have that for j > 1

Orrj—P0 = V(Prj—1 — Po) T Tuliy;

2
= v (Sot+j—2 — o) + VO Wiyj—1 T OwWiyj

. -
= V(o — o) + VT OWW1 F o F VOW 1 F OuWi
j—1

= v (0r — o) + qugwwt+j—q- (OA.74)

q=0
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Squaring both sides gives

—

Vi = (o0 (9r—0))” +2 (o + v (01— 0)) D vI0wwerj—q
q

j-1 2
+ <Z qu'wwt+j_q) . (OA75)

q=0

.

I
=)

Taking expectations conditional on time ¢ in equations (OA.68), (OA.74) and (OA.75) gives

T — [ , ifs=1
E, [7Tt+5—1] — Hr = ) N ) )
pfr_ (Trt - /’Lﬂ') + pfr_ &rut ) if s > 1

Yt — Po y lf s=1
E, [SOtJrs—l - SOO] = )
v g — o) , ifs>1
2 2 :
9 9 @t_E[SOt] , ifs=1
E; [@t-i-s—l ) [Sot” = p2(s=1)_1

(po+v* " s — o)) + 028 — B3], ifs>1

Because ¢, and u; are independent for all ¢, 7, we have

orug , ifs=1

E, [@t+s—2ut+s—1] = .
0 , ifs>1

Since u; and w; are independent, we have

Cov (m, 1) = 0,
Cov (ug, ;) = 0,
Cov (pr-1ur, o) = Elprrug (00 — 9o)]
= FE[E;[pi_1us (0r — 0)]]
= Elp1E [u (0 — o))
= Eloi1E; [u] By [pr — o]
o (OA.76)
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and

Cov (m,¢7) = 0,

Cov (ut,gpf) = 0,

Cov (%—1%:7 (SOt - @0)2) = Cov (QOt—lUt, 903 — 2popt + %2)

= Cov (r_1us, 3)

—2p0Cov (Y1, ©1)

+Cov (SOt—luta 90?)

= Cov (pr-1us, ¢7)

= Elpu (9 — Ele))]
— ElpaBE [u (92— E[p

= E[p1E[w] E [0}~ E [y

= 0.

(OA.77)

Define 5512) to be the nominal-real covariance Qt(m) normalized to have mean equal to

zero and standard deviation equal to one, and Bu,it to be the inflation beta 3, ; minus its

unconditional mean:

§(12) o —E [9792)]
L s (o)

Bu,it = ﬁu,it - E [6u,it] .

Using equations (OA.5), (16) and (OA.45), we find

g2 _ sign (§) V1 —v?
) —

sign (¢x) 0wl

Bu,it = K1 (fz’ - E) (v: — o) -

30
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and therefore

~ ~ 1 . _ 4,2

2.10.2 Running the Regression

We let the asset © = m be the asset that represents the aggregate stock market in the
model. We can write (log) returns cumulated from ¢ + 1 to ¢ + 12 as the sum of expected

and unexpected components as of time ¢

12

mt+1:t+12 = Z T'm,t+s
s=1
12 12
= Z E, [Tm,t+s] + Z (Tm,t+s — LI, [Tm,t+s]) . (OA-Sl)
s=1 s=1

Using equations (OA.43), (OA.44) and (OA.20)-(OA.23) gives

12

Z Ei[rmis1e412) = Ro+ Ry (m — pr) + Ropr—1u + Ryuy
s=1
+Ry (00 — o) + Rs (¥} — E [¢]) (OA.82)
12 12
Z (Tm,t—‘rs - Et [Tm,t—i—s]) - Z (ﬁu,m,t—l—s—lut-i-s + Bw,mwt—&-s)
s=1 s=1

12 2 1
+ 6 w,m (%4_8—) =+ 5 mTt s) (OA83)
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where the constants R; are given by

RO = 12 ('Lim,O + Hm — DmO (1 — RKm 1))

Ry = (pm_Dm,1< ’fmlpw (Zp )

RQ — f _Dm27

ke ge) o

12

12
Ry = —20guDy,5v° 2 Z (1 — 0¥ — kv (1 — vs)) — Dppa (1 — VK1) (Z vs_1> ,

s=1 s=1

Rs = —Dps (1 —0%m,1) (Zv 5= 1). (OA.84)

Defining
12 w2 1
Et41:+12 = Z (ﬁu,m,t—i—s—lut—&—s + Bw,mwt—i-s + 52w,m (H—ST) + ﬁn,mnt—i—s) )

s=1 2

sy = Ry (m — pir) + Ropr—1uy + Rauy,
1 sign(¢x) |owl Rs
Ly, = — : , OA.85
Rm,31 Stgn (fc) V 1— 02 gc/w - €m ( )
L1 = R4 + 2R5(,00,
0.2
Ly = Ro— —%_R
0 0 1 — 02 5

and using equations (OA.80), (OA.82) and (OA.83), we can write equation (OA.81) as

Tmt+1:t+12 = Lo + L1 (1 — o) + Lo (Bumt X ét(lz)) + 2 + € 1:0412- (OA.86)

Under the null of the model, running regression (OA.86) with or without including the
regressors i gives the same estimate ﬁo, f/l, Ly for Lo, L1, Ly since ¢ is uncorrelated to the

other regressors by equations (OA.76)-(OA.77), and uncorrelated to the error term by the
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law of iterated expectations and the fact that E; [ey41.4412] = 0:

E i = ElE [%emreme]]
= FE[xFE[e14412]]

= 0.

Since we are interested in Ly, we therefore run regression (OA.86) in the model without

including s

Tmt+1:t+12 = Lo + L1 (1 — o) + Lo <Bumt X 9~§12)> + Etr1:4412, (OA.87)

and obtain estimates f)o, ﬁl, Lo.

In the data, we run the regression in equation (9) reproduced next for convenience:

Tmt+1:t4+12 = LO,m+LBH,mBu,mt+LNRC,méyglz)+LﬁHXNRC,m (Bu,mt X é1:(12))+5t+1:t+12- (OASS)

We now show that, under the null of the model, the estimate j)gnx NRC,m from regression
(OA.88) is the same as the estimate L, obtained from regression (OA.87). By equations
(OA.78)-(OA.79),

LO,m + LBH,mBu,mt + LNRC,métgm) = LO,m + L,Bn,m"{'i,l (fz - _) (Sot - SDO)

so regression (OA.88) can be written as

c sign ¢ 1—12

+Lg xNRC,m (Bumt X 9~£12)> + Et41:4412,

J o= e

33

] (1 — o),



where we can then identify

io = lA_JO,ma

. . & - sign (&) V1 — v?

Ly = Lg mkia (@' — = | + Lnrom— )
o Y sign (6x) |0l

Ly = Lg,xNRCm-

Note that although L, n,, and Ly ge.m cannot be separately identified in the model by running
regression (OA.87), the coefficient we seek, I:/BHX NRC,m. is identified by L.
Plugging (OA.85) into (OA.84), we find

Ly = Lg,xNrRCOm
1 . D 1 2 12 2(s—1)
stgn <¢7r> |O-w‘ m,5 ( v Hm,l) (Zs:l v ) (OA 89)
Kma sign (&) V1 — 12 Ee/ —&m

Note also that

cov (Tm,t+1:t+12, Bu,z't X 9~§12)> cov (Ll (SOt - 900) ﬁu,mt X égm))
var (Buax 807) var (B 02)
cov <L2, Bu,mt X §§12))
var (B x 0
cov <Lo + 34 + €ty 10012, Buit X 51512))
var (B’u,,it X 51512))
oo (1 g 1)
var <ﬁ~uzt X 5512)>

_ sign (&) kiavV1 — V2 (5 B é) I cov (SOt — 0, (¢ — 900)2)
sign (¢r) [ B ' var <ﬂ~mt X 0~t(12)>

sign (&) kiaV'1 —v? (5 _ é) cov (5t+1:t+127 (pr — 900)2)
sign (=) |ow] G vvar <Bu7,t X ét(m)

+

+

2 n(12)
cov <5t+1:t+127 5u,it X ‘9t

var <6~u,it X §§12))

= Iy + Lo +

+Lo +

= L27
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since

cov (got — o0, (1 — @0)2) = 0,
cov (5t+1:t+127 (SOt - @0)2)

var ((gpt — @0)2)

It then follows that Lg,«nrcm can actually be computed from a univariate regression of

> 5(12) . > 5(12) .
T t+1:t412 0N By ir X 9§ ) since Bu,it X 9,5 ) is uncorrelated to the rest of the regressors.

2.11 Unconditional and Conditional Predictability of Consump-

tion with Inflation

We show how to compute, in the model, the coefficients d%™, d™, d5™, d°® and the R
of the regressions in equations (1) and (3) and Table 2.
Using equation (OA.68), we have

Aciyivj = e+ pe(Togj — fin) + 0clligrs + EcPr14 iUty

= e + pe (Tegj = fn) + Oc1j + EePro14jUes;

j—1
N (er (Wt - :uﬂ) + ¢Wut+j o er(bﬂut + Z pgr (pw(bw + £7r> utJrjllI)
q=0
j—1

Foei14j + & (Sﬂo +07 (r-1 — o) + Y Uqffwwt—1+j—q> uryj,  (OA.90)

q=0
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and therefore

j—1
Et [ACtJrlJrj] = M + Pc (ﬁ; (7Tt - ,uﬂ’) + ¢ﬂEt [ut+j] - pzr(bﬂ’Et [ut] + Z ,0;11- (pﬂ¢ﬂ + 577) Et [utJrjlq])

q=0

j—1
+0c By Ne145] + & (sDo + 07 (i1 — o) + Y vl0u By [wt—lﬂ'—q]) Ey [ue]

q=0
= Uc+ P (pgr (7'(',5 — /Mr) - p{rgbwut + (pw¢7r + 57r) E; [Ut+j—1])
j—1
+pc Z pgr (p7r¢7r + gﬂ) Et [Ut—i-j—l—q] (OAgl)
q=1
= fe T+ Pc (er (7Tt - MW) - p7jr¢7rut + er_l (p7r¢7r + gﬂ) ut) . (OA'92)

Using equations (OA.3)-(OA.5), (OA.90), (OA.92), and the law of total covariance

Cov (Acpsrtj, mey1) = E[Covy (Acrirsj, mer1)] + cov (B [Aceiry], By [Te44])
prpeVar (me) + pobe (Er + Onpr) + pebatdr i j =0
= 2pe + Dxeipo , ity =1
Prpepy ? (Ex + brpr) , it >1

n prpVar (ﬂ—t) + pcrdr + ©oe (571' + ¢7rp7r) , ifj=0
Pﬁ}’LlﬂcVW (7Tt> + pcfﬂpfr_l (éﬂ + 2¢7rp7r) , ifj>0

2(prpVar (m) + ©obe (&x + Papar) + pebrls) , if =0
= pcVCLT (7Tt) + 50900¢w ) lf ] =1
pepi Var (1) + pl 2 petnbn , ifg>1
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It follows that

u, K
dy =

and

K—1
Cov <Zj:(] Actir4y, 7Tt)

Var (m)
Zf:_ol Cov (Acpt14, )
Var (m)
Cov (Acyyq,m)  Cov (Acya, m) Z]K;gl Cov (Acit14j, )
Var (m) Var (m) Var (m)
2 (pﬂpcvar (Wt) + 90050 (gﬂ + ¢7rp7r) + pcgbﬂgﬂ) + pCVCLT (ﬂ-t) + fc@Ogbw
Var (m) Var (m)
ZJK:_Ql (pepiVar (m) + pi 2 petrés)
_.I_
Var (m)
C ™ 2 T 2 ™ CYTNST
2 pet pot PO (O + 20npr + 267) + PePrb
Var (m)
K-1 o K-1
i1 cPrQm i—9
e Z ot Var (m) Z &
Jj=2 7j=2
1 - pK §7r¢7r - pKil gcgbw
- s =7 A.
fe ( - pw> (1 T Varm) T2k ) )t Var (w0 (0A.93)
K—1
dg’K = F Z ACt+1+] — dl ﬂ—t]
7=0
K-1
= E[Aci] — dy "B [m]
=0
= Kp,—dy™pu,. (OA.94)

Now we turn to the conditional regression of Table 2. Because of the way we constructed

bE | we can write

0

K | 1K
Aciiiqj = a; +b ™+ ek,

<.
Il
o
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where, using equations (OA.3) and (OA.92), we have

K
K
E Act+1+j - bt Tt+1

J=1
K

= ZEt [Actirys] = bf By [me]

j=1
K

- Z :U’c + pc 7r MW) - er¢wUt + Pzr_l (pﬂ"gbﬂ' + §7r) ut))
=1

_bf( (MW + Pr (ﬂ—t - :u7r) + é.wut)

T ]- - 7[|—(
= K/J’c + PrPe (ﬂ-t — M + éb_ut) P
p 1 —px

—b7" (thr 4 pr (T — fi) + Ertty) - (OA.95)

The residual ¢4, is known at time ¢ + K and, because it is a regression residual of the

conditional regression,

Et—l [Et—l—K} = O, (OA96)
COUt_l (af( + bfﬁt, €t+K) = 0. (OA97)

By the law of total covariance and equations (OA.96)-(OA.97), we have

Cov (af + b5, 5t+K) = Cov (Et—l [af{ + bf{ml B [8t+K])
+E [Covi_q (af + b m,e01 k) ]
= 0. (OA.98)
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Then, using (OA.98), we compute

c, K
dl

Cov (Zj:ol Aciyiyj,al + bfwt>
Var (af + bfm)
Cov (af + bfmy + ey, af + bfmy)
Var (aff + bfm;)

Cov (af* +bfm, aff +bfm)  Cov (erpk, aff +bfm)

Var (af + bf ) Var (af + b )
Var (a{{ + b{{ﬂt) Cov (8t+K, ak + bf(wt)
Var (af + bEm) Var (aff + b))

1.

By (OA.95), (OA.99), and the law of iterated expectations,

c, K
dO

[K—1
E Z ACt+1+j — di’K (CLI{( + b{(ﬂ't)]
Lj=0
FK—1 -
E Y Aciiyg| — E [of] — E [bm]
Lj=0 i
[K—1 7 B K
E Z Act+1+j - F Et Z Act+1+j — btl(’ﬂ't+1 - F [bl{(ﬂ't]
Lj=0 N L J=1
[K—1 7 [ K
E Z ACt+1+j —F Z Act+1+j - b{(ﬂ't+1 - F [bf(ﬂ't}
Lj=0 i Lj=1
K— K
E [Act+1+]’] - Z FE [ACH_1+J‘] + E [btKﬂt+11| —F [b{(’fft} .
j=0 J=1
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Using equations (OA.3)-(OA.5) and (OA.7), equation (OA.100) gives

c, K
dO

Kpe — Kpe + E [bf (741 — )]

Kpe — Kpe + E [By [bF (w01 — m)]]

E [bf (B [m4] — )]

FE [b{( (,u7r + pr (7Tt - Mw) + &rtty — 7Tt)}

E

E

E

0.

(hK + i—c%) ((pr — 1) (mp — ptr) + Erty)
hic + j—@} E{(pe — 1) (e — 1) + vt
:hK —+ %(pt:| X O

(OA.101)

2.12 Calibrated Moments in Table 10

In this section, we compute the target moments for calibration in Table 10.

Using equations (OA.3)-(OA.5), the moments for consumption and inflation in the ”De-
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scriptive Statistics” part of Table 10 are

E[m]

o ()
AR(1) of m
E[Ac]

o (Aq)

AR(1) of Agy
Eur
o (ury)
AR(1) of ugy

corr (T, urr¢)

corr (my, Acy)

corr (Acy, urr¢)

/~'LTI'7
VI + 26,0265 + 02|
V1702 ’
2
on + (1 p7r) §nOn

" 2§7rp7r¢7r + 67% + ¢72T’

§x2 (§x + 20npr)

/’LC7
K

Pc (1 — V2) (¢7rp7r + &r) (pc (¢7r + &rpw) + 56900 (1 B p72r))
(1= p2) [(1 = v2) (p20? (1) + (po&e (9obe + 20xpe) + 02)) + §202)]
07

o2+ (2006 + 2 ) gopet (T 12 ) 2t
¢ 1—p2 1—2 ¢ 1—p2

[
0,
| x|
o (Wt)’
§n + PrOn (Ox + &xpr) Pe
o (m) o (Acy) <¢O€C * 1—p2 ) ’
0.

The moments for the ”Predictve Regressions of Consumption Growth on Inflation” part

of Table 10 are given by equations (OA.94), (OA.93), (OA.101) , (OA.99) and by

AR(1) of NRCE = w,
1 1
V121 — 0?2

£cOw

U(NRC'tC) = 5

)

which follow from using equations (OA.5), (OA.7)-(OA.9).

We now compute moments for assets i = H, L, M KT, where H and L represent in the

model the highest and lowest inflation beta portfolios that we constructed in the data, and

M KT is the market portfolio. Taking unconditional expectations in equation (OA.44) gives
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mean returns for asset ¢

Erid =rio+ i — Dio (1 —Kiq).

Plugging equation (OA.44) into (OA.43) and computing the unconditional variance gives the

variance of returns for asset i, denoted o (r; ;)

o’ (rig) = 2000xDi1 D2 (1 — PrK11 + f‘&il) + o (§100 + p16x) (&1 — 2D;2)

+p5 (“?,1 + 1) Di2,2 + &100p1¢r + 01

1 fﬂpi (2(1 = prkiry) (prox + (1 — p2) &100) D)

+1 fﬁpi (6202, (K2, = 2paii1 + 1) — pPos)

+7 iim ((2¢0Di5 + Dia)® (K31 — 2vk10 + 1) + (& — Dyo)? + D2yt y)
+% (K2, — 201, + 1) D2,

Fs (1= Dua (1= per)) € + €2, D2

* 12_(/5;% ((or = 1) (1= prring) D7y + (K107 = 205 + K11) Dig + p1pz) p1) x

—2k11D11 (=0 (& — Do) + D13) &r + (Kil + 1) Dig

+2 (((’i%,l + 1) DZ"Q — 51) ®o + Qbﬁ ((Iiil — PxR1,1 + 1) DZ'J — ,01)) Di’g.

The standard deviation of returns is simply o (7).
We find the mean inflation beta for asset ¢, E [fBr1,,), and its standard deviation, o (S ),

by taking the mean and standard deviation in equation (OA.45) and using equation (OA.49)

R1,
E [Pzl |¢1‘ (poDi2+ ¢rDi1 + D;3),
Ri1 CTme
o (5H,i,t) T—2 o

Also using equation (OA.45), the correlation in inflation betas for two assets 4, j is

corr (B, Prije) = sign (D;2D;2) .
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Denote the high-minus-low inflation portfolio by i = I P#X, with returns defined by
TIpHL =THt — TLt (OA.102)

Equations (OA.44) and (OA.43) give

TrpEL: = THt+1 — TLt+1
= L [TIPHL,HJ + (Bu,mt — Bu,rt) et
Wi — 1
+ (Buw,ir — Buw,L) Wer1 + (Bow,z — Bow,r) VI
+ (ﬁn,H - 57),L) Mi+1,

where

E; [rIPHL,tJrl} = Eilrgea] — Ei[roe]
= Ko+ o — Do (1 —Kp1)
—(kpo+prL —Dro(l —kKr1))
+(pr — Dy (1 = Kuppr) — (pr — Do (1 = Krapr))) (e — i)
- (DH,s - ﬁw‘fHJDH,l - (DL,a - @KJLJDLJ)) Ut
(fH —Dpgo— (fL - DL,2)) Pr—1Ut
(

2Dy svkmp190 (1 —v) — Dpa (1 —vkma)) (00 — @o)

+ 4

— (2D svEL100 (1 —v) = Dpa (1 —vkpa)) (08 — ¢o)
— (Dus (1= v*kp1) — (Drs (1= v*kr1))) (9 — E [¢7]) (OA.103)
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Equation (OA.45) can be used together with equations (OA.49) and (OA.102) to get

Cov (TIPHL7t7 Un,t)
Var (um,)
1 Cov (TIPHL £ Ut)

_ I%I o (OA.104)

= —Cov(rgs— oy, UH,t)

|¢7r|

= —Cov(rgs, Uys) —

|¢7r|

Brirpae

—Cov (Tp ¢, Uy t)

|¢>7r|
|¢W|/Bth |¢ﬂ|6uLt
= Buw:— Pury (OA.105)

K
= |;7 (¢xDp1+ Duapr + Dus)

/fL1

Tl (¢xDpy+ Dpopr+ Dp3) . (OA.106)

The standard deviation of the inflation beta of IPH% can be found using equation

(OA.106)

g (Bu,IPHL,t) = 0 (Bu,lt - Bu,Zt)

1 Ow (D1,2/’€1,1 - D2,2/12,1)

\/1—’[)2 ¢7r

The coefficient LVEC of a regression of the returns of I PF* on the standardized nominal-

real covariance is

cov (TIPHL ts §§12)>

Lyre IPHL =
var (0(12)>

(12
= cov (T[PHL7t,9§ )>,

where 9~t(12) is defined in equation (OA.78). Using equations (OA.43), (OA.44), (OA.78),
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(OA.102) we get

— 5(12)
LNRC,IPtHL = COv <TIPHL,t7 (9t

sign (¢r) sign (&) |ow]
V1—0?
sign (o) sign (&) |ow|

V1—22

= —(1—wvky1) (200D1 5+ D1 4)

+ (1 — vRa1) (200Da5 + Dy4) -

Last, the regression coeflicient Lg, «nrem 1S given in equation (OA.89).

The numbers reported in Table 10 are annualized and in percentage points. More pre-
cisely, the numbers reported in Table 10 are obtained by using the formulas above and then by
multiplying £ [m], E [un], E [Ac], E'[rig], Lygerpae by 100 X 125 0 (), 0 (une), 0 (Acy),
o (riy) by 100 x v/12; all correlations, AR(1) coefficients, and R? by 100; the coefficient
Lgoxnrem by 100 (no need to multiply by 12 because it was obtained using cumulative

returns over 12 months).
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3 Robustness Checks

46



€000°0 rea-d  (zz'o) (0L0-) (89'1-) (gve) (1g1-) (0L0) (621-) (eeo-) (1€0-) (11°2) 7
Ve'C 00T XG4 LT0O T160- 02¢ 8%°¢  ¥RI- 680 ¢ST- €0~ 680~ @81 00TxsSom

T 6 8 L 9 g i € 4 H

((900g) eAOYI9d PUR (£00g) NO[esseA "0 ‘99s) aINjeIL)I] 9] Ul SI0JOR] PIPRI}-UOU 10J sorjojirod Surspruuru

IOUJ0 03 OATIR[OI 9FIR] 94D ST 9/GE G JO 3] YUY “OIOULIOYIIN] [9AJ[-04T°() U} & $300[o1 019z 03 [enbo Apjurol ore syysom oy
JeT[) SISOJOdAY [[NU 9} I0J 1S9)-P[RAA O3 1RY1 89S 9A\ "FT10T I1oquIadd( 01 L96T Amr st portod ojdures oy, I1SOA\-AoMmoN
oIk SI0119 prepue)g -0l = syybrom : Oy 19893~ jurol ® jo onfea-d oy pue 7 pojsnlpe oy juosord Os[e om UOISSOITAI
Sy 104 T + TRy X spybram + jdoousjur = THTIn :sorjojpiod pollos-ejoq UOIRHUL U9) 9} UO UOIRPUL Ul SUOIIRAOUTIL
~(T°T) VINYV o3 Surssordor Aq punoj oxe syysom asoy ], * /[ IONIISU0d 0 pasn syysom orjoyriod oy spuesoxd opqesy suy,
(od I) ONOJIIO UOIFRPU] UOIJR[d.LIO)) WNWIXEIA] SYT, :T'VO [qeL

47



(L0z) (s81) (¢2) (06T (g'1-) (L&1-) (F6°0-) (8¢0-) (81°0-) (L000) (6L0) (LTT) (26T1) 7

(L00°0) g8L 09S¢ 690T  FEe-  LGe-  19'¢- F0T-  6TT-  L€0-  FI0 VLT €T Ge¢ WAV
(900°0) 0,0 6V0 ¢80 00 €10 g0 0%0  ¥E0 850  TI€0  6£0  9F0 S0 odreyg
(cez)  (e81)  (zoe)  (zoo)  (Fg0)  (620) (190) (820) (g60) (s01) (re1) (29°1) (8L°1) 7

(100°0) V¥°6 €¢'G 86°'TT 170 07’1 91 Ve 8¢V [qa ¥6°G 0€.L 9T'6 60T 1Y Ay

9OULIOPI(] MO[OE]-9A0( Y

(¢z0)  (€00) (89°0) (2¢0-) (8r°0-) (9z°0-) (zro) (co0) (¢r1) (9r0) (zv1) (121) (L£0) 7
(L2T0) ¥90  L00 00T  €0T- 620 IF0- ST0 G0  CSLT  IT'T 08T ¥CT 860 WAV
(092°0) IO €r0- S0 8F0  ¢§0 IS0 SS0 690 €90 090 990  ¥90  ¥GO odreyg
(8¢'0) (250 (s01) (802) (gze) (zze) (Lee) (9cz) (zre) (e6g2) (e82) (9rT) (gga) 7

(220°0) val 0¢'1- L0°€ GG'6 ¢9'6 676 61°0T 80T OLTIT 02Tl 63Cl L8CI 19CI WY 9ay

SO N 98eIoAY 9A0qY

(crz) (c62) (662) (10z) (zs1) (61) (9v'1)  (0g1T) (091T) (690) (8¢0) (9%°0-) (2671 7
(200°0) 8T'L-  €¥e- 698 TV Lge 6T €C  ¥I'e oIt L60 190  680- L€V WAV
(900°0) 16°0-  €90- 090- IF0 680 680  C€€0  G€0 980 620 120 ST0 200 odreyg
(coe) (see) (oze) (tze) (80T (ere) (681) (681) (16T) (9g1) (e'1) (L60) (€T°0) 7

(000°0) 06'L- €79 C6'8- vy'6 ¢C'8 L8L 9.9 19°9 879 L2°S 00 0L°€ €60 99y 8y

SO N oSe1oay mofog

OUOIN [eA-d (T oudI qudl 1 6 ) ) 9 G i ¢ z H

"0M} O} UOMID( 9OUSIOHIP O} SB [[oM SB 0FRIIAR 0AO(R PUR MO[O( ST J)Y J USYM SYUOUL Ul SO1[0j310d
Po110s-BJO( UOTYRJUI Y[} 10J S213s13R)S oueuniojiad poazipenuue syussold jnq ‘1oded o) Jo ¢ 9[qe], 0} IR[IWIS ST d[qe)} SIYJ,
SUIUOIN 5DY N 9SRISAY MO[g pueR dA0qy Ul 1[d§ wnrwel sy uoneygul ayJ, :Z'VO °IqeL

48



c9'8 4 ve'e veyL  L6°GT  LL'CC 0cv 184 19°0 e

(Loe) (962) (18T (t0z) (st2) (6772) (coz) (892) (280) 7
86°¢ €9°¢ 09°¢ 929 €e'e  IVIT 69°C 1L°€ 19T Q4NT
(L0¢) (e0e) (272 (280-) (czz) (611 (69z-) #91-) (68°71°) 7
8e'e- LTS L99- eee  ITG 997 6V'g- e 60F- 7 TI=M
1 1 7 7 1 1 1 7 7
sodl  pwdl gudl sodl  pwdIl 7pdl sodl  pwdl gudl
L00z oquooa( 03 dn) B puodog JreH 9811

sorduresqng :g pPueq

¢y  SF'e 08¢ 9T0-  ¥IO-  €10-  LT0-  STO- 00 100 010 €T gl A
(cre) @ws1) (6L1) (11°07) (91°07) (81°0-) (0T'0) (ST°0) (1%°0) (¥EO) (sv°0) (60°1) (0T°1) 7
(2e0°0) gTe  FeT  ege  €e0-  gF0o-  SP0- S50 80 SOT 180  L0T  1LT  gge  QuNT
(ezz) (ggz) (e91-) (ve) (ge) (6ve) (wpe) (19¢) (vre) (9ge) (ove) (262) (26'T) 7
(090°0) ¥6'e-  STF- L€V FEOT S€6 €06 898 788 806 662 608 99L  88°C o7 gI=3

(gg DY N) puogl WIoT-8uoT jo elogq JosIRI 0033

6,6 ¢S 099 19T T€T 880  ¥I0 00 €10- LT0- ST0- 600  9€0 A
¥Le) (ze) (6ge) (Lr1) (F0T-) (80 (vo) (ov0-) (610 (600-) (200-) (L¥0) (9°0) 7
(100°0) ¥Sy  Foe 9¢c ghe-  08'C-  08%-  ¥eI- ¢0T-  SP0-  €50-  S00-  ST'T  FET  QUNT
(cez) (692) (Lo1-) (gge) (sge) (gge) (gve) (zoe) (ere) (9ge) (ore) (680) (16'T) 7
#70°0) ¥6'e-  S¢F- L€V FEOT S€6 €06 899 788 806 662 608 99L  88°C o7 gI=3

(4fOM N) mOPNPOI] [BLYSIPU] PUE TOLRYU]

OuON [ead  (STT swd] qgdl T 6 8 L 9 G id ¢ 4 H

QOURLIBAOY) [ROY-[RUITION] 9} JO SOINSBI[\ SAIIRUINI[Y Y [PUR]

‘(syurod oSejuoorad ur) L3y posnlpe oyj pue ‘sSe[ g = I [IIM SIOLID PIRPUR)S JSOA\-A0MON U0 poseq sesoyjuored

Ur So19s1yR)IS-7 SUIPUOdSaIIoD [IIM ‘SIUSIDLJO0D PAJRUIIISS 9} UOISSAIZal [oea 10J 110dal oAy *(PUnoq Iamo[ 0Iaz oY) Je Sojel
)seI0qul )M polrad oY) apndxe 03) L0z Ioqueds 0} L96]1 A wolj ojdures & se [[om se (16T Areniqe] punore jyds)
ordures o1} jo jrey puooes pue js1y o) :sojduresqns oIy 10§ synsor yuosord om ‘g pPue ul ‘. DY N PUO] WI)-FUO]
O} JO B0 JONIBUL ¥D09S O3 JO dATYRSOU oy (I1) pue ‘ /0y N ‘U3m013 uoronpord [RLISIPUL PUR UOTJRHUL U0OMIO( UOTIR[OI
SurAres-owry o} (I) :90URLIRAOD [RII-[RUITION Y]} JO SOINSLOUL DAIJRILIOIR OM]) I0J SHNSOI sjuosald  [oURd "9OURLIBAOD [ROI
~[RUIOU O3 UO (o] [ PUR “ 1/l [ 757 T) WnIuroxd YSLI UOIYRHUL 91} JO SOYRUIIISO 0911} INO SE [[oM S SOI[0j310d Po3Ios-ejaq
UOT)RPUI U} JO SWINISI ) $s21801 oA\ “Ioded o) JO § 9[RBT, Ul SHNSAI 9} I0J SYIOUD SSouISNqor omy) sjuasaxd o[qey siyJ,
SSOU)ISNOY :92URLIRAO) [RIY-[RUIUON] 9} UM wWNIwLIJ SIY UOIjePu] ayj} SurdIpaid :£'vVO 9qeL

49



Table OA.4: Time-Varying Inflation Risk Premia in Pooled Regressions at
Shorter Horizons

This table is similar to Panel A of Table 5 except that results are presented for the one- and
three-month horizon. We present estimated coefficients (with asymptotic Driscoll and Kraay
(1998) standard errors in parentheses) from various pooled predictive regressions of returns
on the inflation beta-sorted decile portfolios on their inflation beta (8 ,,), the nominal-real
covariance (NRCYC), and an interaction. In Model [1], we set Lg,«xyrc = 0, whereas Model
[2] estimates all three coefficients freely. For the latter model, Panel B presents the pre-
dicted risk premia (with asymptotic and bootstrapped standard errors in parentheses) in
four distinct cases, i.e., when fBr,; and NRCE equal plus or minus one standard deviation
from their respective means in the pool. Models [3] to [5] in Panel A analyze which com-
ponents of inflation betas interact with the nominal-real covariance. Model [3] replaces the
interaction term, S, x NRCF, with the interaction between the nominal-real covariance
and the portfolio-specific component of inflation betas, B/H; =Tt Ethl Bript. Model [4]
replaces the interaction term, S, X N RCY, with the interaction between the nominal-real
covariance and the time-specific component of inflation betas, 31; =10""! 2;11 Bript- Model
[5] includes both component-wise interaction terms. To accommodate interpretation, N RCE
is standardized in the time series to have mean zero and standard deviation equal to one,
whereas Py, is demeaned in the pool. The sample period is July 1967 to December 2014.

Horizon K = 1 Month Horizon K = 3 Months
Model [1] 2] 3] [4] (5] [1] 2] 3] [4] [5]
Ly 7.97 4.76 7.97 4.55 4.57 8.29 4.82 8.29 4.63 4.66
t (2.69) (1.36) (2.69) (1.24) (1.25) (3.09) (1.66) (3.10) (1.54) (1.55)
Lg, -0.22 -1.12 -0.19 -1.24 -1.20 0.11 -0.88 0.15 -1.00 -0.95
t (-0.19) (-0.87) (-0.15) (-0.92) (-0.89) (0.11) (-0.92) (0.15) (-1.01) (-0.96)
Lnre -0.28 -0.96 -0.34 -0.91 -0.96 -1.12 -1.89 -1.19 -1.82 -1.88
t (-0.07) (-0.26) (-0.09) (-0.24) (-0.26) (-0.33) (-0.57) (-0.35) (-0.56) (-0.57)
Lg,xNRC 2.07 2.27
t (1.88) (2.53)
Lgy, ,xNRrC 1.87 1.64 2.21 1.95
t (2.19) (2.01) (2.63) (2.43)
Lg, ,xNRrC 2.21 2.19 2.39 2.37
t (1.80) (1.79) (2.41)  (2.39)
R? 0.02 0.69 0.06 0.68 0.71 0.05 2.08 0.21 1.99 2.11
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Table OA.5: The Nominal-Real Covariance and the Average Risk Premium
This table is similar to Table 6 of the paper and presents coefficient estimates from time-series
predictive regressions for the equal-weighted average return over the ten decile portfolios on
the inflation beta of this average portfolio (fmuug¢), the nominal-real covariance (NRCE),
and an interaction. We present this regression for the twelve-month horizon and standard
errors are Newey-West(12). To accommodate interpretation, NRCE is standardized and
Br1,avg,t 18 demeaned. The sample period is July 1967 to December 2014.

[1] 2]
Lo.avg 848  5.06
/ (3.47)  (1.98)
Ly avg 0.81  -0.45
t (0.75)  (-0.51)
LNRC.avg 253 -3.04
t (-0.76) (-1.12)
LﬁHXNRC',avg 2.38
t (3.31)
R? 0.90 8.44
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Table OA.6: Time-Varying Inflation Risk Premia in Pooled Regressions Control-
ling for Market Beta

This table is similar to Panel A of Table 5 except that we now also control for each portfolio’s
market beta (estimated by regressing in month ¢ each portfolio’s returns on the CRSP value-
weighted market portfolio over an expanding window of historical returns, similar to the way
inflation betas are measured). We present estimated coefficients (with asymptotic Driscoll
and Kraay (1998) standard errors in parentheses) from various pooled predictive regressions.
In Model [1], we regress returns on the inflation beta-sorted decile portfolios on their market
beta (Barxrpt), the nominal-real covariance (N RCE), and their interaction. In Model [2], we
add inflation betas (f,+) and their interaction with the nominal-real covariance. In Model
[3], we decompose the inflation beta for the interaction with the nominal-real covariance in the
portfolio- and time-specific components: 5/11;, =T-'S°7 . Bupe and 31; =101 Z;il Brip.t-
To accommodate interpretation, N RCC is standardized in the time series to have mean zero
and standard deviation equal to one, whereas Sy, is demeaned in the pool. The sample
period is July 1967 to December 2014 and we focus on the twelve-month horizon.

Model 1] 2] 3]

Lo 6.31 1822  18.46
(0.60) (1.80) (1.52)

Ly 2.02 -12.00 -12.18

(0.20) (-1.19) (-1.05)
Lgyerxnre  -6.46 371 3.49
(-0.72)  (0.42)  (0.39)

L, 082 -0.82
(-0.97)  (-0.94)
Lre 6.10 -6.83  -6.56
(0.60) (-0.66) (-0.63)
LsyxNEC 2.61
(3.69)
Lﬂn,pXNRC 3.28
(2.34)
Lgn ,xNRC 2.58
(3.52)
R? 0.53 9.3 9.27
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Table OA.7: The timing premium in our model of the nominal-real covariance
This table shows the size of the timing premium for our model under three parameter config-
urations. The first column shows the timing premium under our baseline calibration found
in Table 9. We display only the parameters that change across columns, the rest of the
parameters are held fixed at the values shown in Table 9. The second column increases
the persistence of inflation (p,) and the degree of predictability that inflation has on future
consumption (p.) so that inflation mimics long-run risk as calibrated in Bansal, Kiku, and
Yaron (2012) (in Table , the persistence of long-run risk is denoted by a and the degree
of predictability that long-run risk has on future consumption is always —1). In the third
column, we modify our baseline calibration by postulating a nominal-real covariance that is
much more persistent (higher v) and volatile (higher o).

Inflation has long-  More volatile and

Baseline run risk persistence persistent ¢,
P 0.799 0.979 0.799
Pe -0.052 -1 -0.052
v 0.9963 0.9963 0.999
Ow 0.0029 0.0029 0.02
Timing premium  14.8% 59.0% 14.8%
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Table OA.8: The timing premium in the long-run risk model

This table shows the size of the timing premium in the long-run risk model of Bansal, Kiku,
and Yaron (2012) under three parameter configurations. The first two columns reproduce
the results in Table 1 of Epstein, Farhi, and Strzalecki (2014) and show the timing premium
in versions of the long-run risk model with and without stochastic volatility. In the third
column, we compute the timing premium in the long-run risk model with stochastic volatility
but replacing the coefficient of relative risk aversion (RRA) and the elasticity of intertemporal
substitution (EIS) by the values of our main calibration in Table 9.

Parameter LLR no stoch. vol. LLR with stoch. vol. Higher RRA and EIS
o 0.0078 0.0078 0.0078

0] 0.044 0.044 0.044

a 0.9790 0.9790 0.9790

Ow 0 0.23 x 107° 0.23 x 107

v 0 0.987 0.987

B 0.998 0.998 0.998

RRA 7.5 or 10 7.5 or 10 15

EIS 1.5 1.5 2

Timing premium 23% or 29% 24% or 31% 44.0%
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Table OA.10: Controlling Ex Post for Benchmark Factor Exposure when Pre-
dicting the Inflation Risk Premium

This table asks whether our conclusions on the time-varying inflation risk premium extend
when we control ex post for exposure in our estimates of the inflation risk premium to the
benchmark asset pricing factors. For this exercise, we regress the returns of I PHL 1PMC
and IPF% on the nominal-real covariance (NRCE) as well as on contemporaneous exposure
to the CAPM (MKT), FF3M (MKT, SMB, HML), FFCM (MKT, SMB, HML, and MOM),
and FF5M (MKT, SMB, HML, RMW, CMA). We focus on the annual horizon K = 12
and calculate overlapping twelve-month compounded returns on both the left- and right-
hand side. We presents for each regression the estimated coefficients and the adjusted R?
(in percentage points). To conserve space, we present t-statistics in parentheses (based on
Newey-West standard errors with K lags) only for the intercept and the coefficient on N RCY
(L() and LNRC)-

CAPM FF3M FFCM FF5M
Rt+1:t+K IPtHL IPtMC ]PtCS ]PtHL [PtMC IPtCS ]PtHL IPtMC IPtCS ]PtHL ]PtMC ]PtCYS
K=12 Ly -4.98 -3.56 -4.30 -3.85 -2.31 -3.09 0.48 -0.98 -1.43 1.28 0.85 0.32
t (-1.62) (-1.86) (-2.16) (-1.74) (-1.83) (-2.04) (0.21) (-0.68) (-0.91) (0.51) (0.56) (0.21)
Lngre 5.46 3.65 4.56 4.96 3.08 4.01 3.45 2.62 3.43 4.14 2.57 3.46
t (221)  (252) (276) (2.07) (2.25) (248) (1.64) (2.09) (2.25) (1.66) (1.78) (2.08)
BuKT 0.10 -0.11 0.06 0.16 -0.09 0.08 0.09 -0.11 0.05 -0.01  -0.20 -0.03
Bsmp -0.52 -0.31 -0.35  -0.54  -0.32 -0.36 -0.58 -0.35 -0.40
BrmL -0.07 -0.12 -0.11  -0.20 -0.16 -0.16 0.32 0.11 0.11
Brrons 035 -011 -0.14
Bruw -0.87 -0.55 -0.68
Bena -0.52  -0.30  -0.23
R? 7.19 9.57 10.01 1556  17.66  18.56 22.05 19.00 20.42 35.63 36.27 41.53
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Table OA.11: Controlling for Benchmark Predictors when Predicting the Infla-
tion Risk Premium

This table asks whether our conclusions on the time-varying inflation risk premium extend
when we control for benchmark predictors. For this exercise, we regress the returns of I P/l
IPMC and I PF® on the nominal-real covariance (N RCE) controlling for either the dividend
yield (DY), default spread (DS), and term spread (TS) or the consumption-wealth ratio
(CAY). All control variables are standardized. We present the coefficient estimates and, to
conserve space, report t-statistics in parentheses (based on Newey-West standard errors with
K lags) only for the intercept and the coefficient on NRCE (Lo and Lygc).

Rt+1:t+K ]PtHL ]PtMC ]f)tCS ]PtHL ]PtMC ]PtCS
K=12 Ly -4.37 -4.25 -3.94 -4.37 -4.25 -3.94
t (-1.76) (-2.66) (-2.35) (-1.67) (-2.63) (-2.31)
Lyxgrce 7.19 4.50 4.26 5.29 3.46 4.39
t (213)  (2.30) (1.81) (1.81) (2.00) (2.35)

Cpy 2.34 1.36  -1.63
(ps 2.53 0.42 2.05
Crs 3.32 1.05 0.84
Coay -0.24  -0.71  -0.30
R? 11.93 859  11.82  6.50 7.71 9.55
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Table OA.12: Alternative Measures of Inflation Risk

This table asks whether our results extend for alternative measures of inflation risk. In column
one, we repeat our benchmark specification using ARMA(1,1)-innovations in inflation. In
column two, we use raw inflation. In column three, we use an AR(1)-model to proxy for
inflation-innovations. In column four, we use the monthly change in annual inflation. In
column five, we perform a truly out-of-sample exercise using real-time vintage CPI inflation.
For this exercise, we skip a month after portfolio formation, thus taking into account the
reporting delay in inflation data. In all cases, we calculate the returns of the High-minus-
Low inflation beta portfolio (I P/). We present coefficient estimates from a regression of
returns on the lagged nominal-real covariance (NRCE) at the twelve-month horizon, with
corresponding t-statistics in parentheses based on Newey-West standard errors with K = 12
lags.

ARMA(1,1) Inflation AR(1) Change in Annual Inflation Real time

K=12 Ly -4.37 389 -3.92 -4.88 -2.06
t (-1.68) (-1.74)  (-1.73) (-1.66) (-0.96)
Lre 5.38 7.35 5.08 6.87 7.84
t (2.22) (3.25)  (2.33) (2.56) (3.35)
R 6.65 1430 7.26 7.84 16.12
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Table OA.13: Alternative Sorting Procedures

Each column in this table presents results from an alternative sorting procedure. We con-
struct a High-minus-Low inflation beta decile portfolio by sorting stocks on inflation betas
estimated using (i) Weighted Least Squares plus Shrinkage (WLS) or Ordinary Least Squares
(OLS), (ii) a sort where each portfolio comes from a double sort on beta and size (Size) or a
single sort on inflation beta (No Size), and (iii) ARMA(1,1) innovations in inflation (ARMA)
or inflation itself (Inflation). The table presents the predictive regression of the inflation risk
premium on the nominal-real covariance, as in Table 4 of the paper. The first column reports
the original results as a benchmark.

WLS WLS WLS WLS OLS OLS OLS OLS
Size Size No Size No Size Size Size No Size No Size
ARMA Inflation ARMA Inflation ARMA Inflation ARMA Inflation

Lo 437 -389 432 =307  -367 271  -311  -1.60
t (-1.68)  (-1.74)  (-1.50)  (-1.27)  (-1.46)  (-1.18)  (-1.10)  (-0.60)
Lype 538 7.35 4.80 6.08 5.71 8.52 5.38 8.96

t (2.22)  (3.25)  (L78)  (259)  (239)  (3.80)  (2.11)  (3.69)
R? 6.65 1430 421 8.61 778 17.33 5.29 14.60
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Table OA.14: Predicting the Inflation Risk Premium with the Nominal-Real
Covariance (Quarterly data)

This table is similar to Table 4 of the paper, except that we use quarterly instead of monthly
data and, for brevity, we focus on the High-minus-Low inflation risk premium. We construct a
High-minus-Low inflation beta portfolio by sorting stocks on the exposure in quarterly returns
to quarterly ARMA(1,1)-innovations in inflation. Moreover, we use quarterly inflation and
quarterly consumption growth to estimate the nominal-real covariance. We then run the
regression of Equation (7). The nominal-real covariance is standardized and standard errors
are Newey-West with K lags.

Riiiavkx Ly Lyre R?

K=1Q -199 631 2.00
(-0.66) (2.07)

K=2Q -192 625 3.90
(-0.67) (2.26)

K=4Q -179 6.67 8.62
(-0.69) (2.80)
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Table OA.15: Pooled Regressions: Inflation Betas Linear in the Nominal-Real
Covariance

Similar to Panel A of Table 5, this table presents pooled regressions of returns on the in-
flation beta-sorted decile portfolios on inflation beta, the nominal-real covariance, and their
interaction. In this case, inflation betas are estimated as a linear function of the nominal-real
covariance, i.e., Brps = B, + Oipi NV RCE | (see Section 7 for more detail). We present
estimated coefficients (with asymptotic Driscoll and Kraay (1998) standard errors in paren-
theses) from various pooled predictive regressions. To accommodate interpretation, N RCE
is standardized and [, is demeaned in the pool. We focus on the twelve-month horizon.

Model 1] 2] 3] 4] [5]
Lo 848 517 848 509  5.12
t (3.47)  (2.24) (3.47) (2.18) (2.19)
Lg, 045 -0.71 049 -0.75  -0.71
t (0.65) (-1.30) (0.71) (-1.34) (-1.25)
Lync 227  -1.69 235 -166 -1.73
t (-0.68) (-0.71) (-0.70) (-0.70) (-0.73)
LsyxNRC 1.64

t (4.25)

Lg ,xNRC 2.72 2.28
t (2.84) (2.45)
L,Bn,tXNRC 1.68 1.67
t (4.13)  (4.09)
R? 089 11.36  1.60 10.95 11.44
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Table OA.16: Pooled Regressions Controlling for Monetary Policy Regimes

This table is similar to Panel A of Table 5 except that we now include a dummy for each mon-
etary policy regime identified in Campbell, Pflueger, and Viceira (2015): M PR; runs from
the start of the sample to March 1977, M PRy runs from April 1977 to December 2000, and
M PR3 runs from January 2001 to December 2014. We present estimated coefficients (with
asymptotic Driscoll and Kraay (1998) standard errors in parentheses) from various pooled
predictive regressions. In Model [1], we include only the dummies for the monetary policy
regimes. In Model [2], we add inflation betas (fr,+) and their interaction with the nominal-
real covariance. In Model [3], we decompose the inflation beta for the interaction with the
nominal-real covariance in a portfolio- and time-specific component: 5/11; =T 'S Brps

and B/H\t =101 2;0:1 Brps To accommodate interpretation, NRCC is standardized in the
time series to have mean zero and standard deviation equal to one, whereas [ ;,+ is demeaned
in the pool. We focus on the twelve-month horizon.

Model 1] 2] 3]

MPR, 130  -1.17  -1.30
(0.20) (-0.18) (-0.20)

MPR, 10.03 554 543
(3.89) (1.86) (1.79)

MPR; 11.03  10.16  10.13
(2.18)  (1.32) (1.32)

Lg, 142 -1.48
(-1.41) (-1.42)
Lync 237 -2.37
(-0.79)  (-0.79)
L,BHXNRC 2.12
(3.12)
Lgy  xNRC 1.95
(2.13)
Ly xNRC 2.18
(2.93)
R? 272 1019 10.21
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