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“Undoubtedly, the state of inflation expectations greatly influences

actual inflation and thus the central bank’s ability to achieve price

stability.” (Ben Bernanke (2007))
® “Inflation expectations are terribly important. We spend a lot of time

watching them.”

(Jerome Powell (2021))
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Jerome PowellQ| &= HA (2021 vs. 2022)

® “Inflation at these levels is, of course, a cause for concern. But that
concern is tempered by a number of factors that suggest that these
elevated readings are likely to prove temporary. ... We carefully
monitor a wide range of indicators of longer-term inflation
expectations. These measures today are at levels broadly
consistent with our 2 percent objective (figure 4).” (2021 8&
27%)

® “The longer the current bout of high inflation continues, the
greater the chance that expectations of higher inflation will
become entrenched. ... History shows that the employment costs
of bringing down inflation are likely to increase with delay, as high
inflation becomes more entrenched in wage and price setting. "
(20223 8& 26Y)

Jerome Powell2| &= HME (2021 8E)

Figure 4. Longer-Term Inflation Expectations Have Largely Reversed Earlier Declines

A. Selected indicators of inflation expectations B. Index of Common Inflation Expectations
o Percelt 35 (3uarlerly Perceit 20
- Michigan survey, |- 3.0
price changes
'_\A next 5-10 years CIE projected on SPF, 10-year PCE inflation
NMA B H21
i WVV\/WWW\\ 1%
- - 20
Survey of Professional
Forecasters, 10-year - 20
PCE inflation
- - 15
TIPS, inflation compensation,
6-10 years ahead
Y TP Y Y P P P P I Y PP P 1.0 oo bbb b b b Lo baaa by 19
2009 2012 2015 2018 2021 2009 2012 2015 2018 2021
Note: Treasury Inflation-Protected Securities (TIPS) data are monthly Note: The data extend through 2021:Q2. CIE is Index of Common
and extend through July 2021. The Michigan survey data are monthly and Inflation Expectations, and SPF is Survey of Professional Forecasters.
extend through August 2021; the August data are preliminary. Survey of Source: Federal Reserve Board staff calculations.

Professional Forecasters data are quarterly and extend through 2021:Q2.
PCE is personal consumption expenditures.

Source: Federal Reserve Bank of Philadelphia, Survey of
Professional Forecasters; University of Michigan Surveys of
Consumers; Federal Reserve Board staff calculations.
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Michigan Survey of Consumers 71A[(600%F) 1946 154
Survey of Consumer Expectations (NY Fed) 7tA(1300%) | 2013 1,35
Survey of Professional Forecasters (Philadelphia Fed) | Z27H45%) | 1968& | 1,6-10,10A
Livingston Survey (Philadelphia Fed) H27H(18%F) | 19484 1,104
Blue Chip Survey HAEI} 1976 1, 7-114
Conference Board Survey A&7t 1967 14
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TIPS (Treasury inflation-protected securities) 0= 22| 1999 5, 104
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® Michigan Survey of Consumers

Alz. During the next 12 months, do you think that 1 will go up,

or go down, or stay where they are now?

[1. co ue [ staxy ToE same | [ 5. co pown ] [ 8. pon'T xNow
NEXT PAGE, Al3

Al2a. Do you mean that prices will g°
up ac the same xat as now,
that prices in genera i W51 mee

So ub ducing LHO next 12 monther

2. co up 3. WILL NOT
Go uP

NEXT PAGE, Al3

Al2b. By about what percent do you expect prices to go
(up/down) on_ the average, during the next 12 months?
(USE PROBE BELOW IF ANSWER IS GREATER THAN 5%)

PERCENT DON’ T KNOW
NEXT PAGE, Al3

Al2c. (AETER A DON'T KNOW RESPONSE IS PROBED, IF R SAYS,
'T DON'T KNOW™, USE THE FOLLOWING PROBE:)
(USE PROBE BELOW IF ANSWER IS GREATER THAN 5%)

How many cents on the dollar do you expect prices
to go (up/down) on the average, during the next 1

months?
CENTS ON DOLLAR 98. DON’T KNOW

IF R GIVES AN ANSWER THAT IS GREATER THAN 5%, PLEASE PROBE
WITH:

“Let me make sure T have that correct. You said that you
expect prices to go (up/down) during the next 12 months
by (X) percent. Is that correctz?”

0= 282t 7|CHRlS20]d S8

® Survey of Consumer Expectations (NY Fed)

In your view, what would you say is the percent chance that, over the next 12 months,

the rate of inflation will be 12% or higher percent chance
the rate of inflation will be between 8% and 12% percent chance
the rate of inflation will be between 4% and 8% percent chance
the rate of inflation will be between 2% and 4% percent chance
the rate of inflation will be between 0% and 2% percent chance

the rate of deflation (opposite of inflation) will be between 0% and 2%  percent chance

the rate of deflation (opposite of inflation) will be between 2% and 4%  percent chance

the rate of deflation (opposite of inflation) will be between 4% and 8%  percent chance

the rate of deflation (opposite of inflation) will be between 8% and 12%  percent chance

the rate of deflation (opposite of inflation) will be 12% or higher percent chance
Total
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cov(xie, X1e—k)

1(k
ol )\/var(xlt)\/var(xltfk)

® Cross-correlogram for {(xu¢, x2¢) }/—1

cov(xit, Xat—k)

12(k) =
pra(k) V/var(xie)\/var(xoe—i)
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® Cross-Quantilogram for {(xit,x¢)}/_;: a1,a2 € (0,1)

P12(01, o, k) =
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® Cross-Quantilogram 2| £2
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7|efelS 208t MA| Q1S2f|0]d0] Chis 27142l & Als

1 2 4 5 6
EES ZHA 7IéH‘)&%Eﬂ0Iﬁ ZHAF 7“5!12.’_‘%31\0@ ZB[AF 7TCfolZ2fo1d [ A&H[AF %;wgg ZH[AE (%;M;’%S ZH[AE (%;M;’%S
R P T W] 0.982%%* 0.740%%* 0.816%* 1.042%%% ~0.439%% 0239
(44.60) (12.40) (15.14) (13.58) (-2.427) (-1.404)
7| A2t 7|ChIZ 0| M 0.175%* 0.170%* -0.142 -0.131
(-2.159) (-2.406) (-0.579) (-0.585)
47| Consensus H27} £t7| 7|cfQlZ2]|o| & 0.282%*+* 0.170% 0.621%% 0.329
(2.899) (1.944) (2.110) (1.197)
27| Consensus H27} 27| 7|choIZ 2|04 0.229%* 0.332%%+ -0.101 0.166
(2.402) (3.885) (-0.350) (0.616)
7| AH|Z} 2IIMEE 0.0897%* 0.0329 0.953%** 0.805%*
(3.561) (1.357) (12.48) (10.53)
o4 BIER|S 0.000974%** 0.00254%**
(5.634) (4.652)
dag 0.0544 -0.116 -0.413** -3.108%** 0.593 -0.180
(0.927) (-0.680) (-2.608) (-8.151) (1.146) (-0.361)
I=ES 106 106 106 106 106 106
ZYH 4=(R-squared) 0.950 0.965 0.974 0.639 0.945 0.955
23 ZHH 4 (Adjusted R-squared) 0.949828240 0.963506133 0.972086646 0.635835440 0.942382196 0.952241422
AIC -101.27 -131.17 -158.65 295.41 103.82 84.86
BIC -95.94 -115.19 -140.00 300.74 119.80 103.50
TS tEAY, ¥** p<0.01,  x p<0.05, #p<0.1
o ) = = =

- 21 -




Y
I

o o= 7|2 A BHI} d3= A[HQ} Ot CHE AAEY E4S 7HAle
b, @2AF P4 Q| V1S BIRsl et=2l 7|cfelS2f0]H

AdaHyol| chet =
C

* Hg0|Ef 7|8t 7|choIZ 2y 0|44(B
Q8% Y22 A 4+ US 2= Moy
. % oAp
[ ]

o

1 =

o &% ZASE, M2I3t, 10jS), HFEIDS S ChUSH 20F U2t Y
A TT0| 3242 9let 7|8H0] 021 0{0FgY.

2. $HE[0|E|S TR 2| HMut =

(“AtZ|20F L0l & 7|Ht HA o1o| siztut IhA|”, St AN ete ng8 YH
ATFAY BN (XX SX), 2023.12)

- 22 -




At A0A HYHO|E S| A=t

Use of Administrative Data in Publicati in Leading Journals, 1980-2010 "
o] - BHe|HE NS 2F
E Administrative” H|O|E{E At&¢t
c 80 =
M5 A Es| 30t
2 601
* QJE, JPEE= 2010%0f| 0|0
« 1 H|Z0| 70%E 43|
§ 20
= 1980 1990 Vi 2000 2010

AER JPE QJE ECMA

Note: “Administrative” datasets refer to any dataset that was collected without directly surveying
individuals (e.g., scanner data, stock prices, school district records, social security records).
Sample excludes studies whose primary data source is from developing countries.

Source: Chetty, 2012
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“How can we improve economic opportunities for low-income children?
The Equality of Opportunity Project uses “big data”
to develop new answers to this question."
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Education

“Closing the gap: The effect of reducing complexity and uncertainty
in college pricing on the choices of low-income students.”
(Kirkeboen et al., 2021)
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Education
“Field of study, earnings, and self-selection”
(Dynarski et al., 2016)
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American Economic Review (AER): 1,540
Quarterly Journal of Economics (QJE): 551
Journal of Political Economy (JPE): 687™
Econometrica (ECTA): 850

O AR} =

H 4CH CHE XN'2ofl AXHEl 3,628 X=1

SHR| 93

CHE {2 4] E4

PN

=2 P HEE WO T 47

SHHOIO|E| AR 1L XN 22

ZAH(0]|: administrative data)

© M2 ¢ 2OFE LIEIE JEL(JournaI of Economic Literature) £8 T $28t 24 A4
e -t
29 |o|- A= O |. |
CHE X2 4] 24
o =32 N2 X20|M HHH|O|E 2 I |QE ==

20 .

16 - |
4+ i i
oH -
4124 -
o 4 :
Wl
T Lo i
¢ o L
RO . -
® T °

4 P il

- L] L]
/ L]
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

b

- 25 _




2ot EEolE| &

20114 ~ 2023 11074

HE mloi
rR
-

1§
H

e

F7HE YYH 0| 8 3E
5*4

F7HE YYH0|E &8 3iF (01 Fel)

Aqdl
15.38%

o F = T 9Dac
e oF AIX
SRl JXlet A5 A AL
=IE 24
- 2ot WHE(O|E T 917 Al
== « SHYHOR QIS XpAte ZOp7t #elol HY I Xt o] gFof 0|X|=
23t 2M (Cesarini et al,, 2016)
e - TEAEO IS OIX| 52 5 AI0| L3t &2 BAFS AfTEo| Wt
2 0| X|=2F? (Hermo et al., 2022)
[ ] « 0{del FH2[ojof Y4lo| O|X|= Y& &4 (Lundborg et al., 2017)
o AEMHHRPF 20 2E 0|21 DAEXO| 1 Z0f| OX|= 21t A
ot
(Kleven et al., 2014)
=) = = = 9ace

- 26 -

M
a1l




S EEE

01 (%)

JEL 27 =0F T (F=3
J Labor and Demographic Economics 215 92 23
| Health, Education, and Welfare 140 6.1 2.3
K Law and Economics 39 19 20
H Public Economics 99 55 18
M Business Administration and Business Economics 2.7 18 15
A General Economics and Teaching 0.3 0.2 1.4
R Urban, Rural, Regional, Real Estate, and Transportation Economics 3.6 29 1.3
G Financial Economics 7.2 76 0.9
Q Agricultural and Natural Resource Economics; Environmental Economics 2.1 25 0.8
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Table 3. Gini index decomposition of wage disparity by workers’ characteristics

Age Education Firm size Industry
2000 2016 2000 2016 2000 2016 2000 2016
Within 0.071 0.076 0.087 0.095 0.055 0.058 0.010 0.009
(23.2%) | (22.2%)| (28.3%) | (27.8%)| (17.9%)| (17.0%)| (3.4%)| (2.6%)
Between 0.108 0.093 0.113 0.132 |" 0.092 0.132\} 0.110 0.155
1
(35.3%) | (27.0%) | (36.9%) | (38.6%) :‘(30.0%) (38.3%) E (36.7%) | (45.3%)
Overlap 0.127 0.174 0.107 0.115 0.160 0.153 0.180 0.179
(41.5%) | (50.8%)| (34.8%) | (33.6%)| (52.0%) | (44.7%) | (59.9%) | (52.1%)
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Basic Model: Two-Period OLG Economy with Gov't Debt

® Agent's problem:
max u (¢;) + Bu (dgs1)

s.t. ¢t + 8¢ = wy — Ttl

div1 = Ryp18: — Teq1
® ¢4, di4+1: consumption when young and old; s;: saving; R;4+1: gross
real rate; 7', 72: taxes for the young and old

® Saving function (optimal decision):

1 _2
St = S (’wt,’ft 7Tt+1aRt—|—1)

® Nature of gov't debt: the crowd-out effect:
Iy = Kiy1 — By = Nysy — By > 0
® B;: gov't bonds (debt); N;: population of generation ¢

® the one-period gov't bonds, B:, have the same characteristics (in
terms of risk) as the private deposits, so that gov't debt and capital
are substitutes.

Intertemporal Budget Constraint of the Government
® Gov't budget constraint (GBC) with gov't spending, G;:
Bt =+ NtTtl -+ Nt_thz - RtBt—l -+ Gt

which leads to the following intertemporal GBC:
psBs = B_1+ > pGy — Y pT}
t=0 t=0
where p;, =1/ (RoRy -+ Ry); Ty = Nym} + N, 177 (tax revenue)

® |In the standard model of representative infinite-lived agents, the
intertemporal GBC always holds from the intertemporal budget
constraint of the representative agent that guarantees the following:

lim Pt (Kt + Bt—l) =0
. . . t— 00
which implies:
lim sup p:B; <0

t—o00
which satisfies the intertemporal GBC.
® in the OLG model, there are infinitely many heterogenous households

living a finite period = the intertemporal GBC is incompatible with
intertemporal budget constraint of a household

® whether the GBC should hold depends crucially on the number of
available fiscal instruments in the OLG model
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Sustainability of Gov't Debt: Unrestricted Fiscal Instrunments

Proposition 1

(Decentralization with Debt and Public Spending) Let

(Gt dy, kii1)e>0 be a feasible trajectory given ko and govenment
spending (Gt);~q- That is,

. d .
f(ke) =g: + ¢ + TIn _: + (1 +n)kiyq Yt >0 (resource constraint)
n

which also satisfies

u' (&) = Bf (kepa)u' (disr) VE > 0 (optimality)
Then, for any sequence of (By),~ |, 3 a sequence of taxes (7}, 77 )i>0
such that the trajectory (¢4, dvt,/];_t+1)t>0, together with (By, 7}, 77) >0, is
an intertemporal equilibrium.

Implication 1

e Sustainability: there is no restriction on public debt as long as the
gov't can tax all of generations freely. Public debt appears as a
device to transfer resources between generations. Its effect can be
neutralized by an adequate mix of taxes for generations (Ricardian
Equivalence).

Sustainability of Gov't Debt: Limited Fiscal Instrunments

Proposition 2

(Ceiling on the Debt-GDP Ratio) Suppose that only one type of the
taxation available. Then, there is a ceiling on the debt-GDP ratio, v, as

follows: ~ B
I/ (kiy1)
That is,
B B
|~t| = |~ t| < V¢ \V/tZO
Y, J(ke) N

has to hold for a feasible allocation with (ki),~, to be decentralized with
debt. -

Implication 2

® If the growth rate of GDP per capita, f(ki1)/ f(ky), is smaller than
the gross rate of return, f’(k:4+1), the maximal debt-GDP ratio for
decentralization, given by vy, is equal to one.
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Sustainability of Gov't Debt: the Ponzi Perspective
® Gov't bond (B;), can be interpreted as a Ponzi debt if and only if

Bt > RtBt—l where B_1 >0
which can be restated:

ptBt 2 Pt—lBt—l where p_lB_l >0

® When the gov't bond follows the Ponzi scheme, i.e., p;:B; is
nondecreasing and has a limit which is either a positive real number
or 400, the intertemporal GBC does not hold.

® Then, one can easily prove that:

1. (when the fiscal instruments are unrestricted) any path of debt
can be implemented with any given feasible allocation (see
Proposition 1), so that the Ponzi debt is sustainable.

2. (when the fiscal instruments are limited: dynamic efficiency
case) if l;:t converges towards k£ with under-accumulation, i.e.,
1474 1+4+g=1+n (n: growth rate of population),
lim¢— 0 p: B+ = 0. Hence, the intertemporal GBC is satisfied,
implying the gov't debt is sustainable.

3. (when the fiscal instruments are limited: dynamic inefficiency
case) if k; converges towards k with over-accumulation, i.e.,
14+7r1T1+g9=1+4n, p:B: goes to infinity, so that the gov't debt
(Ponzi debt) must be subject to the ceiling, v: (see Proposition 2).

Exogenous Gov't Debt with limited Fiscal Instruments

® Let the gov't keep the level of debt per young individual constant,
i.e., Bi_1/Ny = bVt >0, where b can be interpreted as the target
level of debt per capita

® Also, the fiscal instruments are limited in that the tax on the old is
set to be zero (for simplicity and without loss of generality, also
assume that G; = 0 V¢ > 0 as in Diamond, 1965)

® Then, the level of taxes that satisfies the GBC is given by:

7 = [Re— (1 +n)]b (+)

where 7} > (<)0 for the dynamically (in)efficient economy

® Equation (x) implies that the young generation have to purchase the
exogenously given gov't bond, b
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Non-Sustainability and the Crowd-out Effect of Gov't Debt

Proposition 3

Suppose that the exogenous level of gov't debt b is sufficiently high that
b > B(ko) where kg is the initial capital stock. Then, the gov't debt may
not be sustainable, and thereby no intertemporal equilibrium. More
precisely, we have three possible cases as follows:

(Case 1) If there exists a steady state equilibrium such that 0 < k < ko,
then the intertemporal equilibrium exists, and the sequence (k;),~ is
decreasing and converge to the largest steady state smaller than k.
(Case 2) If there is no intertemporal equilibium starting from kg, then
there is no steady state smaller than k.

(Case 3) If there is an intertemporal equilibrium starting from kg, but
there is no steady state smaller than kg, then the sequence (ki),~,
converges to 0 (poverty trap). -

Implication 3

® Non-Sustainability: the gov't bond may not be sustainable when
either the initial capital kg is too low or the exogenous level of debt
b is too high (Case 2)

® Crowd-out Effect: even when the gov't bond is sustainable, the
capital stock decreases in the long-run (Case 1 and Case 3)

Extened Example: Constant Debt-GDP Ratio
® Suppose that the exogenous gov't bond is given by
b=DB;/Y; Vt>0
where b can be interpreted as the target ratio of debt to GDP

® Also assume a logarithmic utility and Cobb-Douglas production with
the capital share, «

® Then, one can easily show that:
® a necessary condition for the existence of a steady state is given by:

b+2y 1+ B)Bab< B(1—a)

® which imposes un upper bound on the debt such that: b < b.

® Define the investment-GDP ratio by z;. We then obtain the
following law of motion for z;:

Zt_’_lz(b(zﬁb):ﬁ(l_l_aﬁ) _1540—[52'_15

® then, one can show that ¢ (z:;b) is increasing and concave in z;
while decreasing in b
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Extened Example: Constant Debt-GDP Ratio (cont'd)

Zt41

. hL
¢z b%) where b > bt
d(ze; bH)

Implication 4 /

® Crowd-out Effect: If the constant debt-GDP ratio, b, increases,
the unique stable steady state level of investment-GDP ratio, 2z,
decreases = steady state capital k decreases (analogous to Case 1
of Proposition 3)

® Severe Crowd-out Effect (Poverty Trap): Even worse, the
probability to get into the poverty trap (k = 0) rises since z_
increases along with higher b (analogous to Case 3 of Proposition 3)

At
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