Online Appendix
“Ambiguity Aversion and
Heterogeneity in Households’ Beliefs”

Section [A] discusses computational details. Section [B] contains additional empirical results.

A Model solution

Section discusses how we solve for the equilibrium of the model at ¢ > ;. Section
solves the equilibrium beliefs of households at ¢, under uncertainty. Section solves
for the equilibrium at t, under Knightian uncertainty § = K. Section solves for the

equilibrium at ¢y under measurable risk § = R.

A.1 Equilibrium at ¢ >

We now solve for the equilibrium of the economy at t > ty + 1. At ¢t > ¢y + 1, there is
perfect foresight, the economy aggregates into a representative household economy and we
solve for the equilibrium of the economy by log-linearizing a system of four equations in the
four endogenous variables (wy, 711Dy, I1;). The analogous of for the representative
household implies that

w, = Wi41 4 Ter1 A —At+2l . thit — A i | - Iy ‘ (31)
(Bris)”  (1=7) (Brem)e =7 (1=7y) (Brin)s (L 70)
After using @ to substitute I'; and 'y in we obtain
D
W, = w _ D, (32)
(Bris1)”
After using (16), (19), and we obtain that
R l—a \'"™™ 1
D= [1- R (0) - du-s, (33)
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Aggregate inflation II; evolves according to which after using yields

-«
e(zt+1—21) (M)

_ _ wt wgre ¢
1-— Ko Ht (Ht — 1) + avy) Ht+1 (Ht+1 - 1) it =V |:1 — W 5
(34)
The interest rate rule in together with implies that
RITY
; (35)

T = ———
t+1 Ht+1 €¢mt

The equations — represent a system of four equations in the four endogenous vari-
ables wy, 1y, Dy, and II; which we solve taking as given the law of motions for the exogenous
shocks z; and m; in . The log-linearized system is solved for any initial values 2,41 and
my,+1 of the shocks. After solving the system, Y; is determined using , and R, using
(4). This yields the following expressions for inflation, nominal interest rates, real interest

rates, and real wages for all n =t — ty > 1:

Wiptn = 1+ Tomn Migt1 + Tan 2415 (36)
IRy = —InB+ Rynmugir + Ren 2041, (37)
Ttotn = — I8+ Tmn Mug1 + Tan Zgt1, (38)
Inwyrn = MW+ Wy Mygr1 + Wan Ztg41- (39)

With our calibration we have standard predictions for the responses of the variables: w,,, >
0, Wey, > 0, Ty > 0, Ty < 0, Ry < 0, Ry < 0, Ty < 0 and 7., < 0 for all n. This
means that both an increase in productivity z;,+; > 0 and an inflationary monetary shock
my,+1 > 0 reduce the real interest rate and increase wages (albeit with different intensity)

which increase labor income to all households actively participating in the labor market.

A.2 Equilibrium beliefs at {; under uncertainty

We now solve for the equilibrium beliefs of household i at t = t5 under uncertainty 6 = K.
In solving her problem at ty, household ¢ takes the equilibrium outcomes at ¢y + 1 as
given. The economy is initially in steady state at ty. Then the uncertainty shock about the
possible realizations of z;,.; and my,;; materializes. We index the realizations at ¢, + 1 by
u € Uy = {my,mp} x {2, 2,}: a two-dimensional vector containing the possible realizations
of of 24,41 and my,1;. Conditional on the realization of the shocks u € U at t; + 1, and
after using and the household budget constraint, we obtain that the consumption of
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household i at t; is equal to
Cito = My (Tt + Tiy it (40)

where g , is the marginal propensity to consume out of the presented discounted value of

household i income at ty, which is defined Vt > ty as equal to

1
m= o (41)

_1 ,n
Dm0 (@) ™7 Be
where ¢ = 1 and ¢, = ([T, Tzﬁri)*l Vn > 1 is the household discount factor under

beliefs v and g is the present value of household 7 income from wages and transfers under

beliefs u .
?jgfo = Z QZ)tOmeZOJFn (42)

where

Yir = (L= ) wi's; + 75 (43)

denotes household ¢ income due to labor and transfers at t > ¢y under beliefs u. The
values of wy', 7y and r}' are obtained from the previously discussed solution of the model
at t > ty + 1, and are independent of the distribution of household beliefs at ¢ since at
t > tg+ 1 the economy aggregates into a representative household economy. At ¢t = ¢,
the distribution of wealth matters and wy, is determined endogenously. Using at 1y

conditional on agent ¢ having degenerate beliefs u, we obtain that
(7 u L U
Cit0+1 = (ﬁrto+1) 7 Cit() (44)
and more generally for Vn > 1 we have that

1

C;Lto-i-n = 53 (q%to-i-n)ia cgfo‘ <45)

Using and we obtain that household ¢ expected utility at ¢y conditional on having

(degenerate) beliefs u is equal to

1—0
l—o _ 1 :| B (:ugo) (yzto + ﬂ)

E n Zto-H’L u E n u
Zt[) 6 |: — Sito+n 1 — - 6 ito+n
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Yu € U, for

each household i € [0, 1], we calculate the (worst case) beliefs of household i as equal to

where we used the fact that by assumption r;, = 1/ and (;, = 0. Given V¥

itg?

(47)

uy = argmin Vi .
uel
To solve for the equilibrium beliefs uf, we calculate the total differential of Vi in (46)
around its steady state value V; which yields
Vil—o),

g
dvy = —dp + ——a "d 4
‘/Zto v 1 - /8 luto + g@ + a; yzto Z B CztoJrn ( 8)

where V;, and g; are the corresponding steady state values for household i. For 0 > 1 (which

implies V;* < 0 ), dV;# in (48) can be written as

itg

d‘/;? g U g 1 ~q - n j U
e P+ 5~ o

n=1

Using , we obtain that the total differential of gj; around its steady state value is

dyzto = Z ﬁndyzto—i-n yz52 Z 5nd7ﬂt0+1+n (50)

n=0

Using (41)), we obtain that the total differential of p* around its steady state value is
u 1 G n u
ity = (-9) (1 2) 3 Bt 51)
n=0

By substituting (50| and (51f) into ., and after taking a first order Taylor expansion of
Vi in . we obtam that up to a first order

ito

Vzitlo Vi+ V Zﬁn ylto—i-n yz + Qit, Zﬁ 5Tt0+1+n - 1)] - Zﬁn ;f:o-s—n (52)
n=1

n=0

where
—1

|V ‘ ano
Yi +

(53)
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is a positive constant under o > 1. After using to replace v ,,, — ¥; in (52)) we obtain
that

V;;Lo Vi+ V Zﬁn 1 - Tw)sz (wzto+n - ) + )‘lt0+n + @it (BTfOJan - 1)} (54)

where
N =7, (T" —T) — 2

denotes transfers to household ¢ net of adjustment costs. The expression in corresponds
to in the main text. We now use to compare household i welfare for two alternative
scenarios denoted by h and [, respectively. Since at t = ¢, labor income and transfers do
not vary across the two scenarios (they are the equilibrium outcome at ty), the difference

in household-i welfare between scenario h and scenario [ can be written as equal to

Vh Vl 0
it it l
. V ¢ = (1_Tw)si Z ﬁn(wztoJrn zt0+n +Z ﬁn 1t0+n zt0+n +alt0 Z Bn TtoJrn TtOJrn)
i n=1

(55)
which we use to compare household i welfare for alternative realization of shocks when

solving .

A.3 Equilibrium output at ¢, under uncertainty

The beliefs of all households i € [0, 1] are determined using and (55)). We partition
households according to whether their equilibrium beliefs are uq, us, uz or uy € U. We
denote by T* C [0,1] the set of households with equilibrium belief v € U. Given the
equilibrium beliefs of household i, equal to u}, consumption at ¢, is given by . The
equilibrium marginal propensity to consume of household i at ¢, under uncertainty 6 = K
is equal to i in (41) evaluated at the household i equilibrium beliefs u;. We denote this

equilibrium marginal propensity to consume by

Wity = 1y € (0,1). (56)

At tg, the marginal propensity to consume of households differs across households because
households have different beliefs. At ¢y firms have already set their price, so I, = 1,
implying r,, = 1/8 and R, = 1/. Given the definition of aggregate consumption in ([7)
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and we obtain that

Co=3 [, (it + 222 ) 57

ueU

which after using and can be written as

—= a; - U U -
Cto = Z /Tu /,Lgo [(1 - Tw) wtosi —I'_ TZF (wto) —I'_ /Bto + Z qtoto—l—nyit(]—‘rn] dl (58)

n=1

where the function I' (wy,) = T, is obtained by combining (6], (16]), (19)), and to yield

I (1) = (1 ;O‘wm)l_a - {(1 )+l ;0‘1 why — f — (% - 1) A (59)

Around the steady state, defines consumption as an increasing function of the wage at
to, wy,. Moreover combining , and evaluated at t, we obtain that consumption

at ty should also satisfy the relation

1—« me ¢
C(to = ( o wt0> - Wty — f (60>

«

whose right hand side is again an increasing function of wy, but with a greater slope than
the one in the relation implied by , which follows from the fact that the marginal
propensity of consumption out of permanent income in is strictly between zero and
one. We use the system and to solve for aggregate consumption Cy, and wages wy,
at to under uncertainty § = K. We denote the equilibrium value of aggregate consumption

and wages under uncertainty at t, by C’tfo( and wfg , respectively.

A.4 Equilibrium at ¢, under risk

We now solve for the equilibrium of the economy at ¢ = ¢, under measurable risk § = R.
All households attribute the same probability to each possible realization of u € U at to+1.

Equilibrium consumption of household i at t; satisfies a conventional Euler equation

1 —o
Cito = | 4 ZBT%H (cltor1) (61)

uel
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where, from combining with , we obtain that Yu € U

B

where the function I' (wy,) = I'y, is the same as in and pyp is given in (41). By
combining with we can solve for ¢, Vi € [0,1] for a given value of wy, [')] Denote

this value by ¢;(wy,). Aggregate consumption at ¢, under risk is equal to

U u ~u u Qi _
Cito+1 = Mig+1 {yito+1 T Thot1 {_0 + (1 = Tw)wiysi + 7L (wy,) — Cit0:| } (62)

c= )i (63)

We use the system and to solve for aggregate consumption Cy, and wages wy, at
to under risk. We denote the equilibrium value of aggregate consumption and wages under
risk at to by C’t}g and wﬁ, respectively.

We define the expected permanent income of household ¢ under risk at t; as equal to

) _ IN N e
yito = (1 - Tw) wtosi + TZF (wt0> + Z Z Z qt0t0+nyit0+n (64)

ueld n=1

We define the marginal propensity to consume of household i at ¢ty under risk as equal to
(65)

where the function ¢;(wy,) is obtained by solving for ¢;;, for given wy, using and

and evaluated at the equilibrium wage at t; under risk equal to wff).

B Additional empirical results

Section further describes the data and the UK economy over the period. Section
characterizes the 32 groups of households used for the calibration. Section further
analyzes the determinants of household wishes for monetary policy and interest rates using
micro data from BEIAS and multivariate regressions on the 32 groups of households used
in the calibration. Section [B.4] discusses the properties of the calibrated adjustment costs
elasticities. Section studies the effects of expected inflation on choices and whether these

effects change for the component of expected inflation due to household wishes. Section

YRecall that g4 1, pt, 1 and 7% o are only dependent on the realization of the state u € U at to + 1
and not on the decisions taken at to. Therefore, they are independent of whether decisions are taken under
risk or under ambiguity.
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further characterizes the relation between household wishes and household expected
inflation. Section tries to addresses the self-selection bias. Section [B.8 further studies

the time profile of the wish dummies coefficients for inflation f,,; and interest rates (3,;.

B.1 Data

The time profile of expected inflation in BEIAS is plotted in panel (a) of Figure . Panel
(b) of Figure shows the evolution of three measures of realized inflation: the blue solid
line corresponds to CPI inflation; the red dashed line includes owner occupiers’ housing
costs (CPIH); the black dotted line measures inflation using the Retail Price Index (RPI),
which used to be the principal official measure of inflation in the UK until very recent
years. We notice that RPI inflation is always higher than CPI inflation, with the exception
of 2009. On average, expected inflation in BEIAS tends to slightly overpredict future
realized inflation, but the wedge is small and reverts sign when looking at RPI inflation
(see also Table [O1]). Panel (c) of Figure shows logged GDP per capita, normalized
to zero at the beginning of the sample period, (left scale of the y-axis) and employment
rate as a dashed red line (right scale of the y-axis). The Great Recession materializes in
2008 and GDP and employment comoves closely. Between 2008:1 and 2009:1, GDP falls by
more than 7 percentage points, while the fall for the employment rate is by more than 2
percentage points. Panel (d) of Figure characterizes monetary policy by the Bank of
England in terms of prices and quantities over the period: the blue solid line on the left
y-axis is the official rate set by the Bank of England, the red dashed line on the right y-axis
is the level of assets held by the Bank. Quantitative easing started in March 20009.

Tables|O1] and [O2] provide descriptive statistics for the key variables used in the analysis
analysis. The majority of households dislike inflation, while the shares of households re-
porting to wishes a higher or a lower interest rates are similar. Average perceived inflation
by households has been 3.08% in the sample, not statistically different from all measures of
realized inflation, with the point estimate closer to RPI inflation. BEIAS also asks house-
holds if they agree with the statement that “a rise in interest rates makes prices in the high
street rise more slowly in the short term (say a month or two)”; and if they agree with the
statement that “a rise in interest rates makes prices rise more slowly in the medium term
(say a year or two)”. We construct two dummies for whether the households report to
agree or strongly agree with each of the two statements: the dummies measure households
understanding of the monetary policy trade-off between interest rates and inflation. As we
will show below, households reporting to agree with the statements are more likely to report

their wishes and expected inflation. The idea is that households who understand better the
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Figure O1: The UK economy
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Panel (a) plots average expected inflation in BETAS at 1, 2 and 5 years horizon. Panel (b) plots three
measures of consumer price inflation. Panel (¢) plots GDP per capita and the employment rate. Panel
(d) plots the official central bank short term interest rate and a measure of the size of the Bank of
England assets.

trade-off between interest rates and inflation are more likely to accurately understand the
question on household wishes and expected inflation and thereby are more likely to answer
the questions. BEIAS contains information on whether the household has a mortgage and

assigns the household to one of 4 economic class variables constructed using the National
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Readership Survey (NRS) social grade classification. Table provides descriptive statis-
tics about these dummies. We define a household inactive in BEIAS if the household head
is unemployed and older than 45 years of age. Finally, we construct a dummy for whether

annual income is above 25,000 pounds per year.

Table O1: Descriptive statistics

o @ (3) (4) (5)

VARIABLES mean sd N min max
Year 2,011.12 4.94 68,425.00 2,003.00 2,019.00
Expect. IT over next 12 months 2.82 1.86 47,273.00  -1.00 5.50
2-years ahead II¢ (extended) 3.09 265 31,774.00 -5.50 10.50
5-years ahead I1° (extended) 3.64 293 28,172.00 -5.50 10.50
HH dislikes II 0.61 0.49 68,425.00 0.00 1.00
HH prefers ¢ up or equal 0.44 0.50 68,425.00 0.00 1.00
Reported II over last 12 months 3.08 1.93 58,862.00  -1.00 5.50
l-year ahead realized II, % (CPI) 2.23 1.06 64,093.00 0.10 4.10
l-year ahead realized II, % (CPIH) 213  0.81 64,093.00  0.40 3.50
l-year ahead realized II, % (RPI) 2.95 1.32  64,093.00 -0.10 5.30
HH does not know I1° 0.15 0.36  68,425.00 0.00 1.00
HH does not know past 11 0.14 0.35 68,425.00 0.00 1.00
i affects II in 1-2 months 0.34 0.47 68,425.00 0.00 1.00
i affects Il in 1-2 yrs 0.38 0.49 68,425.00 0.00 1.00
Income above 25000 pounds 0.51 0.50 68,425.00 0.00 1.00
HH inactive 0.35 0.48 68,425.00 0.00 1.00
Household with mortgage 0.29 0.46 68,425.00 0.00 1.00
NRS Social class AB 0.19 0.39 68,425.00 0.00 1.00
NRS Social class C1 0.27 0.44 68,425.00 0.00 1.00
NRS Social class C2 0.20 0.40 68,425.00 0.00 1.00
NRS Social class DE 0.34 0.47 68,425.00 0.00 1.00
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Table O2: Descriptive statistics:

Additional variables

1) (2 (3) 4) ()
VARIABLES mean  sd N min max
Dummy for male 0.47 0.50 68,425.00 0.00 1.00
Less than high school 0.25 0.43 68,425.00 0.00 1.00
High school degree 0.49 0.50 68,425.00 0.00 1.00
College degree or more 0.24 0.43 68,425.00 0.00 1.00
Dummy for age 15-24 0.13 0.33 68,425.00 0.00 1.00
Dummy for age 25-34 0.17  0.38 68,425.00 0.00 1.00
Dummy for age 35-44 0.17 0.37 68,425.00 0.00 1.00
Dummy for age 45-54 0.16 0.36 68,425.00 0.00 1.00
Dummy for age 55-64 0.14 0.35 68,425.00 0.00 1.00
Dummy for age 65+ 0.24 043 68,425.00 0.00 1.00
IT¢ brings forw. a major purchase 0.05 0.22 25,090.00 0.00 1.00
IT¢ makes HH spend less 0.37 048 26,023.00 0.00 1.00
IT° makes HH shop around more 0.48 0.50 26,259.00 0.00 1.00
I1¢* makes HH push for pay increase 0.07 0.25 25,101.00 0.00 1.00
I1¢ makes HH search for more inc. 0.13 0.34 25,383.00 0.00 1.00
I1* makes HH save more in assets 0.09 0.29 25,205.00 0.00 1.00
IT¢* makes HH do something else 0.30 0.46 24,973.00 0.00 1.00
IT¢ makes HH takes no action 0.09 0.29 21,112.00 0.00 1.00
UK econ. needs high II 0.08 0.27 68,425.00 0.00 1.00
UK econ. is indifferent on 11 0.21 0.41 68,425.00 0.00 1.00
UK econ. needs low IT 0.56 0.50 68,425.00 0.00 1.00
Dk whether UK needs II 0.16 0.36 68,425.00 0.00 1.00
UK i should go up 0.18 0.38 68,425.00 0.00 1.00
UK i should go down 0.19 0.39 68,425.00 0.00 1.00
UK ¢ should remain unchanged 0.36 0.48 68,425.00 0.00 1.00
UK ¢ does no make anty difference  0.10 0.30 68,425.00 0.00 1.00
Dk whether UK needs change in ¢ 0.18 0.38 68,425.00 0.00 1.00
BoE is independent 0.54 0.50 68,425.00 0.00 1.00
BoE sets @ 0.67 0.47 68,425.00 0.00 1.00
HH knows Monetary Cmte. 0.33 047 68,425.00 0.00 1.00
Leaving in Northern Ireland 0.27 0.44 68,425.00 0.00 1.00
Leaving in Midlands 0.19 0.40 68,425.00 0.00 1.00
Leaving in Scotland 0.08 0.28 68,425.00 0.00 1.00
Leaving in Wales 0.13 0.34 68,425.00 0.00 1.00
Leaving in South England 0.32 047 68,425.00 0.00 1.00
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B.2 Groups of households

Table shows the characteristics of the 32 groups of households obtained by merging
information of WAS with BEIAS used to calibrate the model. The groups of households
are constructed by partitioning households depending on whether (i) the household belongs
to one of the 4 economic class variables in the National Readership Survey (NRS) social
grade classification (related to household wealth and income), (ii) the household has or
not a mortgage, (iii) the household head is actively participating in the labor market or is
inactive and (iv) the household annual income from labor and transfers is above or below
25,000 pounds per year. Average household income from labor and transfers, transfers
and wealth in the group is expressed as a fraction of average annual gross total income
from labor and transfers in the economy. Labor income is the sum of gross employee
income and self-employed income. Total benefits is the sum of all income transferred by the
government or local councils in the form of state retirement pensions, income support, tax
credits, benefits and allowances. Household wealth is the sum of the value of all household
properties excluding the main residence plus total financial assets net of all outstanding
household liabilities including mortgages for the main residence. Income, transfers and
wealth are from the Wealth and Assets Survey (waves 2 and 3). The fraction of households
who dislike inflation and like technology are from BEIAS. The fraction of households who
likes technology is the fraction of households who do not like high interest rates among
the households who dislike inflation. Wealth in quintiles is the average value of wealth of

households in the corresponding quintile of wealth.
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B.3 Determinants of household wishes

We study more formally the determinants of household wishes for monetary policy and
technology by runnning multivariate regressions and estimating multinomial logit models.
Table|O4]show the results by running a multivariate regression on our sample of 32 groups of
households used for calibrating the model. In columns 1 and 2 the dependent variable is the
fraction of households who dislike inflation; in columns 3 and 4 is the fraction of households
who like technology. Regressions are weighted by the size of each group. The regression
results show that labor market participation have independent explanatory power in wishes
for inflation. Conditional on wealth and labor market participation status difference in
income explain little of the residual variation in wishes for inflation and technology across

the 32 groups of households used in the calibration.

Table O4: Determinants of wishes for inflation and technology

(1) (2)

VARIABLES Dislike IT Like technology
HH Wealth 0.01%** -2.67FFK
(0.00) (0.42)
One minus Participation rate  0.05* -14.58%**
(0.03) (4.41)
HH Income -0.00 -7.65%**
(0.02) (2.61)
Observations 32 32
Method OLS OLS
Weighted YES YES
R? 0.77 0.80

Standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.10

The table reports the results from running a weighted OLS regression on our sample of 32 groups of
households obtained by merging WAS with BEIAS. Wealth excludes value of main residence. Values are
calculated as a ratio of average annual income from labor and transfers in the economy. Data on wealth
and income refer to the period 2008-2012.

We also estimate a multinomial logit model for whether the household likes, dislikes
or has no idea about her wishes for inflation, which are mutually exclusive category. The
controls are the same as in Table plus the dummies used to construct the 32 groups of
households used to calibrate the model. This means that we control for a full set of time
dummies, 5 geographical dummies (for leaving in Scotland, Wales, Northern Ireland, Mid-

lands or South of England), 6 age dummies, a dummy for gender, 3 educational dummies
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(for less than high school, high school degree and for having a college degree or more), and
all dummies used to construct the 32 groups of households used to calibrate the model—
the dummy for being inactive, the dummy for having more than 25000 pounds of yearly
income, the 4 dummies corresponding to the 4 NRS categories, and the dummy for having
a mortgage. Table reports the resulting average marginal effects on the probability for
the dummies used to construct the 32 groups of households used to calibrate the model.
Households with a mortgage have a 10 percent higher probability to like inflation than
a household without a mortgage. A household in the top NRS category has a 5 percent
higher probability to dislike inflation than a household in the lowest NRS category. Skilled
households with income above 25000 pounds are less likely to dislike inflation by 5 per-
centage points. Households who are out of the labor force have a two percentage points
higher probability to dislike inflation than a household who actively participates in the

labor market.

Table O5: Determinants of wishes for inflation

(1) (2) (3)

VARIABLES HH _dislikes_infl.  HH_likes_infl. HH_does_not_know
Household with mortgage -0.10%** 0.10%** -0.01
(0.00) (0.00) (0.00)
NRS Social class AB 0.05%** 0.00 -0.06%**
(0.01) (0.00) (0.00)
NRS Social class C1 0.04%#* -0.00 -0.04%**
(0.01) (0.00) (0.00)
NRS Social class C2 0.027%** 0.00 -0.03%%*
(0.01) (0.00) (0.00)
Income above 25000 pounds -0.05%** -0.02%** 0.07***
(0.00) (0.00) (0.00)
HH inactive 0.02** -0.03%** 0.01**
(0.01) (0.01) (0.01)
Observations 68,425 68,425 68,425

Standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.10

Results from estimating a multinomial logit model. The table reports the average marginal effects on
probabilities for all dummies used to construct the 32 groups of households used to calibrate the model.
In addition to the controls reported in the table, the multinomial logit model contains also the controls
of Table 3l

Given household wishes for monetary policy, in Table[O6] we also study the determinants
for whether the household prefers interest rates to go up, down, remain the same, whether

the household has no idea or she does not know. We again estimate a multinomial logit
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model over these five categorical variables. The controls are the same as in Table plus
the dummies used to construct the 32 groups of households used to calibrate the model
(a dummy for being inactive (unemployed and older than 45 years of age), a dummy for
having more than 25000 pounds of yearly income, 4 dummies corresponding to the 4 NRS
categories, and a dummy for having a mortgage). We also include the dummy for household
wishes for inflation. A household who dislikes a monetary policy loosening has a 13 percent
higher probability to prefer interest rates to go up. A household with mortgages have a 22
percent higher probability to prefer interest rate to remain the same or to go down than
a household without a mortgage. A household in the top NRS category has a 15 percent
higher probability to prefer interest rates to go up than a household in the bottom NRS
category. An inactive household has a 2 percent higher probability to prefer interest rate

to go up.
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Table O6: Determinants of wishes for interest rate changes

(1) (2) (3) (4) (5)

VARIABLES Goup Godown  Same Indifferent Not_know
HH dislikes II 0.13**%  _0.03*** -0.03***  (0.03*** -0.10%**
(0.00)  (0.01)  (0.00)  (0.00) (0.00)
HH prefers high II -0.01 0.08%#*  0.04%F*  -0.06%**  -0.05%**
0.01)  (0.01)  (0.01)  (0.01) (0.00)
Household with mortgage -0.13%*% 0. 12%FF  0.10%**F  -0.07F** -0.02%F*
(0.00)  (0.00)  (0.00)  (0.00) (0.00)
NRS Social class AB 0.15%F*  0.05%F*  -0.03%**  -0.06***  -0.02%**
(0.01)  (0.01)  (0.01)  (0.01) (0.00)
NRS Social class C1 O.11%F*%  0.04%%*  -0.01*%F  -0.05***  -0.01%**
(0.01) (0.01) (0.01) (0.00) (0.00)
NRS Social class C2 0.08%**  _(.03%** 0.00 -0.05%**  -0.01%**
0.01)  (0.01)  (0.01)  (0.00) (0.00)
Income above 25000 pounds  0.02*%**  -0.02***  _0.01**  -0.01*** 0.02%#*
(0.00)  (0.00)  (0.00)  (0.00) (0.00)
HH inactive 0.02%FF*  _0.02%F*  _0.04%**  0.03*** 0.01%*
0.01)  (0.01)  (0.01)  (0.01) (0.00)
Observations 68,425 68,425 68,425 68,425 68,425

Standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.10

The table reports the average marginal effects from estimating a multinomial logit model on the proba-
bility of the five categorical variables for wishes for interest changes: whether the household would like
interest rate to go up, go down, or stay where they are, whether interest rates make no difference to the
household or whether the household has no idea about her wishes for interest rates. The table reports
the average marginal effects on probabilities for the dummy for household wishes for monetary policy
and all dummies used to construct the 32 groups of households used to calibrate the model. In addition
to the controls reported in the table, the multinomial logit model contains also the controls of Table

B.4 Adjustment cost elasticities and household characteristics

We use our sample of 32 groups of households to run multivariate regressions of the adjust-
ment costs elasticities ;,, and (;, on household wealth, labor income, transfers and labor
market participation. Table shows the results for ;,; Table for ¢;,. Overall the
evidence indicates that (,,, and (,, are little correlated with household wealth, a;, skill s;,
transfers 7; and labor market participation status, s; > 0. There is just some indication
that inactive households have a higher adjustment cost to monetary policy shocks (higher
;) than other households. This broadly confirms that adjustment cost elasticities account
for any residual determinants of household wishes in the data left unexplained by household

heterogeneity in capital, labor, and government transfer income.
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Table O7: Properties of adjustment cost elasticities to monetary shocks, ¢;,,

(1) (2) (3) (4) ()

VARIABLES m-Elast. m-Elast. m-Elast. m-Elast. m-Elast.
Inactivity rate 3.66**F  3.26%** 0.42 1.58%F* 3. 31***
(0.51)  (0.41)  (1.05)  (0.41)  (0.69)
Unemployment rate 26.32%H*
(5.71)
HH Income -2.19%**
(0.29)
HH Transfers 437K
(1.29)
HH Wealth 0.06
(0.09)
Observations 32 32 32 32 32
Method OLS OLS OLS OLS OLS
Weighted YES YES YES YES YES
R? 0.63 0.63 0.63 0.63 0.63

Standard errors in parentheses
k% (.01, ** p<0.05, * p<0.10
The table reports the results from running a weighted OLS regression on our sample of 32 groups of
households obtained by merging WAS with BETAS. Wealth excludes value of main residence. Values are
calculated as a ratio of average income from labor and transfers in the economy.
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Table O8: Properties of adjustment cost elasticities to technology shocks, ¢

(1) (2) (3) (4) (5)

iz

VARIABLES z-Elast. z-Elast. z-Elast. z-Elast. z-Elast.
Inactivity rate -0.01 -0.01  -0.14%**  -0.06***  -0.03
(0.01) (0.01) (0.02) (0.01) (0.02)
Unemployment rate 0.22
(0.21)
HH Income -0.06%**
(0.01)
HH Transfers 0.18%**
(0.03)
HH Wealth 0.00**
(0.00)
Observations 32 32 32 32 32
Method OLS OLS OLS OLS OLS
Weighted YES YES YES YES YES
R? 0.00 0.00 0.00 0.00 0.00

Standard errors in parentheses
i p<0.01, ** p<0.05, * p<0.10

The table reports the results from running a weighted OLS regression on our sample of 32 groups of
households obtained by merging WAS with BETAS. Wealth excludes value of main residence. Values are
calculated as a ratio of average income from labor and transfers in the economy.

B.5 Effects of expected inflation on choices

In Tables [O9] and we show the results of estimating a linear probability model where
the dependent variable is a dummy for whether in light of household expected inflation
over the next twelve months the household “brings forward major purchases” (columns 1
and 2 of Table ), “spends less” (columns 3 and 4 of Table , “shops around more”
(columns 5 and 6 of Table [O9)), “pushes for a pay increase” (columns 7 and 8 of Table
, “searches for more income” (columns 1 and 2 of Table , “saves more in financial
assets” (column 3 and 4 of Table [O10]), “does something else” (column 5 and 6 of Table
, and “takes no action” (columns 7 and 8 of Table . We report the estimated
coefficients on expected inflation which measures how changes in expected inflation affect
household choices. The odd columns of each Table correspond to the OLS estimates, the
even columns to the IV estimates obtained by instrumenting household expected inflation
with their wishes for higher or lower inflation and higher or lower interest rate changes,
as measured by the previously discussed dummies for household wishes as in Table i.e.

using the two dummies d;,,, and d;,.

019



Table O9: Effects of Expected Inflation on choices I

(1) (2) (3) (4) (5) (6) (7) (8)
VARIABLES Major Major Cut Spend. Cut Spend. Search  Search Pay Pay
Expected infl.  0.00 -0.04 0.02%%* 0.317%%* 0.01%%* 0.43*** 0.00** -0.03
(0.00)  (0.03) (0.00) (0.10) (0.00) (0.12)  (0.00) (0.04)
Observations 17,400 17,400 18,086 18,086 18,298 18,298 17,395 17,395
Method OLS v OLS v OLS v OLS v
R? 0.12 0.03 0.14 0.12 0.11
Durbin 0.21 0.00 0.00 0.43
Wu-Hausman 0.21 0.00 0.00 0.43

Standard errors in parentheses
K p<0.01, ** p<0.05, * p<0.10

The Table reports the OLS and the IV coefficient on expected inflation in a regression where the depen-
dent variable is a dummy for whether, in the light of household expected inflation, the household “brings
forward a major purchase” (columns 1 and 2), “spends less” (columns 3 and 4), “shops around more”
(columns 5 and 6), or “pushes for pay increase” (columns 7 and 8). The two rows at the bottom of each
even column report the Durbin and the Wu-Hausman tests for the null hypothesis that the effects of
inflation expectations on choices is the same in the OLS and the IV specification. In the IV specification,
expected inflation is instrumented using household wishes for inflation and interest rate changes (the two
dummies d;,,, and d;,.). The other controls are the same as in Table

Table O10: Effects of Expected Inflation on choices 11

(1) (2) (3) (4) (5) (6) (7)

(8)

VARIABLES Income Income Save Save Other Other No act. No act.
Expected infl.  0.01*** 0.16%* -0.00 -0.18%** _0.02*** -0.20**  -0.00 -0.05
(0.00) (0.06)  (0.00) (0.07) (0.00) (0.08) (0.00) (0.03)
Observations 17,620 17,620 17,496 17,496 17,294 17,294 14,804 14,804
Method OLS 1A% OLS 1AY OLS I\Y OLS v
R? 0.18 0.13 0.11 0.17
Durbin 0.00 0.00 0.00 0.12
Wu-Hausman 0.00 0.00 0.00 0.12

Standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.10
The Table reports the OLS and the IV coefficient on expected inflation in a regression where the de-
pendent variable is a dummy for whether, in the light of household expectations of price changes over
the next twelve months, the household “searches for more income” (columns 1 and 2), “saves more in
financial assets” (column 3 and 4), “does something else” (column 5 and 6), “takes no action” (columns
7 and 8). The two rows at the bottom of each even column report the Durbin and the Wu-Hausman tests
for the null hypothesis that the effects of inflation expectations on choices is the same in the OLS and
the IV specification. In the IV specification, expected inflation is instrumented using household wishes

for inflation and interest rate changes (the two dummies d;,,, and d;,.). The other controls are the same
as in Table Bl
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The IV estimates measure the effects on choices of the components of expected inflation
due to household wishes (say the effects of the distortion of beliefs due to Knightian uncer-
tainty). The two rows at the bottom of each even column in the tables report the test by
Durbin (1954) and the one by Hausman (1978) for the null hypothesis that the effects of
expected inflation on choices are the same in the OLS and in the IV specifications. In calcu-
lating the Durbin and the Hausman tests we use a robust variance covariance matrix, which
modifies the traditional sandwich formula of the variance covariance matrix by allowing for
heteroskedastic errors (option vee(robust) in the STATA command ivregress). Generally
expected inflation increases the probability that the household cuts spending, shops around
more, searches for more income, and does something else, which suggests that changes in
household expected inflation make the household change her actions. The estimates in
Tables also indicate that changes in inflation expectations due to wishes change
the saving, consumption, and financial portfolio behavior of households in a way that is
quantitatively similar to (and generally larger than) the component of expected inflation
unrelated to wishes. This provides support to the hypothesis, that household wishes not

only distort household beliefs but also household actions.
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B.6 Household wishes and household expectations: further evi-

dence

Table reports the estimated coefficients for all the controls included in the regression
corresponding to the results reported in Table . The coefficients for the wish dummies
are reported in Table [3]

Table shows that household wishes also affect household expected future interest
rates. We estimate an ordered logit model using as dependent variable the categorical
variables constructed using the following question in BEIAS: “How do you expect interest
rates to change over the next twelve months?”. The qualitative answers to the question
allows us to construct the three following categorical variables: (i) interest rates will rise,
(ii) interest rates will stay about the same, and (iii) interest rates will fall. On average,
47 percent of UK households believe that interest rates will rise, see Table [OI] We then
estimate an ordered logit model including household wishes for future changes in interest
rates as controls. In the model we also include the same set of controls as in Table Bl The
model is estimated on the sample of households who report the expected future evolution
of interest rates as well their personal wishes for nominal interest rate changes. The results
in Table indicate that a household who personally prefers interest rate to go down
has a 7 percentage point higher probability to believe that interest rates will go up than a
household who would prefer interest rates to remain unchanged. This difference increases
to 10 percent when the comparison is made with an household who would prefer interest

rates to go up.
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Table O11: Effects of wishes on expected inflation: coefficients on controls

)
VARIABLES 11° e
Dummy for male 0.06***  0.06%**
(0.02)  (0.02)
Less than high school 0.20%FF  (0.20%%*
(0.07) (0.07)
High school degree 0.13* 0.12%*
(0.06)  (0.06)
College degree or more 0.03 0.03
(0.07)  (0.07)
Dummy for age 25-34 -0.05 -0.05%*
(0.03)  (0.03)
Dummy for age 35-44 0.18*** (., 18%**
(0.03)  (0.03)
Dummy for age 45-54 0.32%**  (.33***
(0.03)  (0.03)
Dummy for age 55-64 0.39%**  ().42%**
(0.03)  (0.03)
Dummy for age 65+ 0.28%FF  (.31%%*
(0.03)  (0.03)
Leaving in Northern Ireland -0.03 -0.03
(0.02)  (0.02)
Leaving in Midlands -0.00 -0.00
(0.02)  (0.02)
Leaving in Scotland -0.13%*% 0. 13%**
(0.03)  (0.03)
Leaving in Wales -0.08***  _0.08%**
(0.03)  (0.03)
BoE sets i S0.14%F% 0. 13%**

(0.02)  (0.02)
HH knows Monetary Cmte.  -0.05%**  -0.05%*
(0.02)  (0.02)

BoE is independent S0.1THFFE 0. 11 %*
(0.02)  (0.02)
UK econ. needs high II -0.42%F% (. 42%*

(0.03)  (0.03)
UK econ. is indifferent on IT -0.33%** _(.33%**

(0.02)  (0.02)
Dk whether UK needs II S0.31FFF (.31 %F*

(0.03)  (0.03)

Observations 47,273 47,273
Method OLS OLS
R? 0.10 0.10

Robust standard errors in parentheses
¥ p<0.01, ** p<0.05, * p<0.10

B.7 Self-Selection bias

Since households choose whether to report their expected inflation and their wishes for

inflation and interest rates, it is possible that the regressions in Table [3| are plagued by
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Table O12: Effects of wishes on expected interest rates, Ordered Logit

(1) (2) (3)

VARIABLES ie_down ie_equal ie_up

HH prefers ¢ up 0.01%** 0.02°%** -0.03%%*
(0.00) (0.00) (0.01)

HH prefers ¢ down -0.02%%* -0.05%H* 0.07%**
(0.00) (0.00) (0.01)

Observations 44,284 44,284 44,284

Method Ordered Logit Ordered Logit Ordered Logit

Variables Yes Controls  Yes Controls  Yes Controls

Wald test 0.00 0.00 0.00

Standard errors in parentheses
K p<0.01, ** p<0.05, * p<0.10

The table reports the average marginal effects on the probability of future changes in interest rates, using
an ordered logit model. The last row reports the p-value for the null hypothesis that all wish-dummy
coefficients are all equal to zero. The controls are the same as in Table

a selection bias. We try to deal with this issue, by considering a selection model based
on the idea that households with higher economics literacy are more likely to understand
the question on expected inflation and household wishes for inflation and thereby are more
likely to answer the questions eliciting household expected inflation and household wishes.
With this logic in mind we construct the following three dummies: one for whether the
household does not provide any estimate for “how prices have changed over the last twelve
months”; one for whether the household agrees or strongly agrees with the statement that
“a rise in interest rates makes prices in the high street rise more slowly in the short term (say
a month or two)”; and finally one for whether the household agrees or strongly agrees with
the statement that “a rise in interest rates makes prices rise more slowly in the medium term
(say a year or two)”. The first dummy exploits the fact that households are more likely to
report their beliefs about future inflation and their wishes for inflation and interest rates if
they provide an estimate for today inflation. The other two dummies require the household
to understand and agree with the monetary policy trade-off between higher interest rates
and higher inflation which lies at the core of the policy question in BEIAS that we use to
elicit household wishes for inflation. Overall we interpret the three dummies as a measure
of economics literacy. Column 1 of Table reports the average marginal effects of a
Probit regression for observing future inflation and wishes for inflation and interest rates,
corresponding to the first stage regression used by [Heckman (1979) to control for a selection

bias. Column 2 reports the average marginal effects on the analogous probabilities using
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Table O13: Probit or Logit of observing expected inflation, first stage

(1) (2)

VARIABLES Observing 1I* and U  Observing 11¢ and U

HH does not know past II -0.42%%* -0.447%%*
(0.01) (0.01)

i affects IT in 1-2 months 0.06%** 0.07H**
(0.01) (0.01)

i affects II in 1-2 yrs 0.10%** 0.10%**
(0.01) (0.01)

HH likes inflation, d;,, 0.29%** 0.30%**
(0.01) (0.01)

HH prefers interest rates up, d, 0.44%%* 0.46%**
(0.00) (0.00)

Observations 68,425 68,425

Method Heckman-Probit Lee-Logit

Wald test 0.00 0.00

Standard errors in parentheses
K p<0.01, ** p<0.05, * p<0.10

Column (1) reports the average marginal effects for observing future inflation and household wishes for
inflation and interest rate changes using a Probit model. Column (2) reports the analogous average
marginal effects using a logit model. The controls are the same as in Table The instruments for
selection are obtained constructing the following three dummies: one for whether the household does
not provide an estimate for how prices have changed over the last 12 months and one for whether she
agrees or strongly agrees with the statement that “a rise in interest rates would make prices in the high
street rise more slowly in the short term (say a month or two)” and a third one for whether she agrees
on the statement that“a rise in interest rates would make prices in the high street rise more slowly in
the medium term (say a year or two).

a logit model rather than a probit model, which is the first stage regression used by |Lee

(1979, |1983)) to control for the existence of a selection bias. ~
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Columns 1 and 2 of Table report the coefficients of a regression where we deal
with the selection bias by adding the inverse Mills ratio as obtained by estimating a Probit
model (as in column 1 of Table ) or a logit model (as in column 2 of Table [O13))

to the set of regressors present in the specification of Table [3 A negative coefficients on

Table O14: Effects of wishes on expected inflation, selection

(1) (2)

VARIABLES I1° I1°
HH likes inflation, d;,, -0.20%%* -0.20%**
(0.03) (0.03)
HH prefers interest rates up, d, -(.22%F* -(.22%F*
(0.04) (0.04)
Inverse Mill’s ratio, probit -0.20%%*
(0.05)
Inverse Mill’s ratio, logit -0.19%**
(0.05)
Observations 37,031 37,031
Selection Heckman-Probit Lee-Logit
2nd stage OLS OLS
Wald test 0.00 0.00

Robust standard errors in parentheses
K p<0.01, ** p<0.05, * p<0.10

The table reports the coefficients of a regression where dependent variable is 1 year expected inflation and
the regressors are the same as in Table[3] The last row reports the p-value for the null hypothesis that all
wish-dummies coefficients are equal to zero. Column 1 deals with selection into reporting expectations
and wishes by using a Probit model as in Heckman (1979). Columns 2 deals with selection using a logit
model as in |Lee| (1979, [1983). The controls are the same as in Table

the inverse Mills ratio indicates a negative correlation between the error in the structural
equation (for the effects of wishes on expected inflation) and the error in the selection
equation (for reporting expected inflation and wishes). The last row reports the p-value for
the null hypothesis that all wish-dummies coefficients are equal to zero. Overall, controlling
for selection into reporting expectations and wishes (using measures of economics literacy)
increases the magnitude of the coefficients on the household wish dummies: by around 4
basis points when considering household wishes for higher inflation and by more than 10

basis points when considering household wishes for higher (or equal) interest rates.
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B.8 Additional results for the time profile of wish dummies

Panel (a) of Figure plots the difference in 1-year ahead expected inflation between
households who like inflation and households who dislike it, with the grey area representing
95 percent confidence intervals. There is a statistically significant difference in expected
inflation: households who like inflation have lower expected inflation than households who
dislike it. The difference peaks to around 40 basis points in 2012:1, while it is not statistically
different from zero in 2004:1 and 2016:1. Panel (b) reports the difference in the (average) one-
year expected inflation of households who prefers interest rates to go up and the expected
inflation of households who prefer interest rates to go down. Again there is a statistically
significant difference in expected inflation. The difference peaks to more than 40 basis in
2015 and is high also in 2006, 2007, and 2016. This shows that the effects of wishes on
expected inflation are little affected by the controls included in the regression in .

Figure O2: Time series profile of wish-dummies: raw data
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(a) Diff. in II°: wish for inflation (b) Diff. in II°: wish for interest rates

Panel (a) reports the difference in the (average) one-year expected inflation of households who like and
dislike inflation. Panel (b) reports the difference in the (average) one-year expected inflation of households
who like interest rates to go up and the expected inflation of households who prefer interest rates to go
down. The controls are the same as Table Bl
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Figure plots the fraction of households who report their wishes for inflation and
interest rates as well as their beliefs about future inflation. There are some fluctuations over

time, but the peak and through appears in years different from those where the coefficients
Bme and B, of Figure [l spike.

Figure O3: Fraction of households reporting
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The figure plots the fraction of households who report their wishes for inflation and interest rates as
well as their beliefs about future inflation.
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To analyze this point more formally, Panels (a) and (b) of Figure report the time
series profile of the wish-dummy coefficients (,,; and f,; corresponding to the regression
in , once the coefficients for the wish dummies are allowed to vary over time and we
control for selection using a probit model as in column 1 of Table[O14] The controls are the
same as in Table 3| The time profile of f,,; and (,; is very similar to the profile described
in Figure [l This suggests that the self-selection does not drive the time profile of our wish

dummies coefficients f,,; and [,;.

Figure O4: Time series profile of wish-dummies: selection bias
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(a) Preference for inflation, £, (b) Preference for interest rates, (3,

Panels (a) and (b) report the time series profile of the wish-dummy coefficients §,,; and 3,; corresponding
to the regression in , once the coefficients in the regression are allowed to vary over time and we
control for selection. The controls are the same as Table [3l
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