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1 Introduction
Central banks like the U.S. Federal Reserve oEtlvepean Central Bank target inflation and emplayme

rates, both of which depend on firm-level decisid®cause of their dynamic nature, the economi@elso
made by firms depend directly upon their expectatiof future economic conditions. Measuring and
understanding these expectations is therefore fuadtal to the effective use of monetary policy. Amtl
information on firms’ beliefs is scadtEconomists have access to detailed surveys ofucoers’
expectations, along with those of professionaldasters, financial market participants, and evesdtof
FOMC members. But comparable quantitative survéyisros’ beliefs are inexplicably lacking.

In this paper, we take a first step toward fillittgs gap by reporting results from a new large
guantitative survey of firms in New Zealand. Thisv&y, which includes over three thousand firms,
provides detailed information about general margigaronomic beliefs, including their expectatioris o
recent and future macroeconomic conditions. TH@al us to characterize firms’ attentiveness t@néc
macroeconomic developments as well as their exfi@osaabout the future. We also study the deterntiha
of each, using a rich set of quantitative firm-les@ntrols from the survey.

This survey of firms is unique in several waygskithe survey is quantitative in nature. While
some surveys of firms exist (e.g. Confidence Bolod, they tend to be primarily qualitative (e‘do you
expect prices to rise, fall or stay the same innivet twelve months?”), thus making it difficult éxtract
guantitative measures of expectations (BachmannrEistder 2013). In contrast, we extract quantitativ
answers from firms about their beliefs in the sama@ner as existing surveys of households’ or psifesl
forecasters’ expectations. In addition, we ask ditm provide probability distributions for theirrézasts
so that we can examine not only distributions ofhpforecasts across respondents but also construct
measures of firm-specific uncertainty about theufeitpath of macroeconomic and microeconomic
variables.

Second, the survey covers a wide range of firme.f€tv quantitative surveys which include some
firms (e.g. Livingston survey) consider only verde firms. Because these firms typically employ
macroeconomists on staff who are likely to be #spondents of any such survey, the reported fasecas
mimic those of professional forecasters. But tirislear whether these reported forecasts are imany
characteristic of other agents in the firm or ailized in actual economic decisions made by tha.filn
contrast, our survey includes both small and ldirges, with respondents being the general managfers
each firm.

Third, we ask firms not only about their expectasi@f future economic outcomes but also their

beliefs about recent economic conditions. Givehtiecroeconomic data is readily available to firthis

1 We refer to the beliefs of decision-makers witfiims as “firms’ beliefs” as short-hand, with obu®abuse of
terminology.



allows us to study how attentive firms are to macmmomic developments as well as what factors
determine how much attention firms devote to tragkihacroeconomic conditions. Such potential factors
include differences by industry, age, size, numifecompetitors, access to international markets, or
expected duration until subsequent pricing deciiamong many others that we collect in the survey.

Fourth, in addition to the main survey, we condd@dollow-up survey. This panel dimension of
the survey contrasts with repeated cross-sectiomgpical surveys of economic agents and allowsous
study the evolution of firms’ beliefs about pasirrent and future economic conditions. We alsothee
follow-up survey to check consistency of firm’'spegsses.

The quality of the survey responses appears tautie figh. We verified that reported answers
about the age of the firm and current prices canftwr those available in administrative and onlieeords
as well as independent inquiries. We also showfiimas which report higher frequencies of priceiesvws
report more frequent price changes over the prageasiielve months on average. The panel dimension to
the survey allows us to verify that firms repornsistent answers across surveys. For example, kve as
firms to report prices over each of the precedingrfquarters, with the follow-up survey being
approximately five months after the first survehete is widespread consistency in price reports e
overlapping periods. We can also verify the qualitgome of firms’ expectational answers. For exiamnp
we ask firms in the main survey when they next exfmechange their prices and by how much. Givan th
firms provide us with their prices in the follow-gprvey, we can check whether firms did indeed ghan
their prices when they expected to and by how. Weudthent remarkable agreement between firms’
expectations of their future price changes and twdisequent price decisions. In short, each tedirms
that the quality of the reported data is high.

Using this novel data, we document a number of stglized facts about the economic beliefs held
by those agents in charge of running firms. FoaguBist on the attention that firms pay to macroemoic
conditions, we document significant heterogeneaitgtientiveness across firntor example, while 49%
of firms report beliefs of inflation over the preuis twelve months between one and three percentallve
these firms “informed” since actual inflation avgea slightly under 2%—, almost 20% of firms report
beliefs that inflation was 10% or more during ttilee period. This is despite the fact that New Zgdl
was the first country to implement formal inflatitargeting in 1990, and has experienced relatilaly
and stable inflation since. In contrast, no firmparted believing that prices had fallen during tiiine
period, so errors about recent inflation were higabymmetric, a feature which is also present in
households’ inflation perceptions (Armantier et 2012). Similar patterns obtained with beliefs abou
output gaps and interest rates. The very wide dispe in beliefs about recent economic conditions
displayed in the survey responses is strongly ds edth the assumption of many macroeconomic models
that firms hold common beliefs about past macroegoa conditions but is a priori consistent with retsd



of inattention such as sticky information modelg (&ankiw and Reis 2002) or noisy information miede
(Woodford 2001, Sims 2003).

We also document several striking properties otthes-firm heterogeneity in beliefs about recent
economic conditions. First, there are clear inguigtvel differences in these beliefs. While firms i
manufacturing, retail and wholesale trade tenddzbtdisproportionately “informed” (typically 60-8086
firms in these sectors), firms working in finan@esurance and business services were exceptionally
uninformed about recent macroeconomic conditionss lean 15% of firms in consulting, accounting,
banking, and related sectors can be classifiedirderthed” by our baseline inflation metric. These
differences cannot be accounted for by differedusgtry inflation experiences or even by firms’ natce
price changes, so it does not appear that firmsliagetly extrapolating from their industry’s exparce.
However, we find robust evidence that firms’ inatteeness to recent macroeconomic information is
systematically related to their incentives to pescer track such information: firms which face more
competitors and firms which expect to change theaes sooner are more likely to be better inforteh
firms with fewer competitors or those which do eapect to change their prices in the near futur¢hé
same spirit, firms with steeper average profit fiores (for whom information is more valuable) atead
to have better information. These patterns areistamg with rational inattention explanations otaty’
expectations formation process, as in Sims (200B)ackowiak and Wiederholt (2009). We also fintldit
evidence that managers of larger or older firmsaasebetter informed than others, if anything theyless
well-informed. This suggests that one should noessarily expect to see less heterogeneity inrmdition
sets among larger firms than those in our sample.

Turning to firms’ expectations about future inftatj the key finding is that, at least in terms of
cross-sectional moments, firms’ expectations apprath closer to those of households than to thése o
professional forecasters. The mean forecast ddtiofi across firms, for example, is about 5% witikt
of households is over 3% whereas professional &stecs in Consensus Economics were forecasting an
annual inflation rate of only 2.0% in the fourthagier of 2013. Second moments reveal even larger
disparities. Professional forecasters disagreegllitde about inflation forecasts, whereas botlu$eholds
and firms display significant heterogeneity in @tibn forecasts. This heterogeneity is again highly
asymmetric: while 56% of firms expect inflationlie between 0 and 5%, all other firms expect irdtati
to be higher than this range. The diversity of Weamong firms is also not limited to inflation: decument
similar heterogeneity in beliefs about future otitgowth, interest rates and unemployment rates.

What drives this heterogeneity in beliefs abouuf@t macroeconomic conditions? As with
heterogeneity in beliefs about past macroeconomiditions, there are pervasive industry differences
While the majority of firms in manufacturing or adtand wholesale trade forecast inflation under 88y
20% of firms in professional and financial servifiesmis do so. There is also a strong positive dati@n
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between firms’ beliefs about recent inflation ahdit forecasts of future inflation, although evenoag
“informed” firms there remains substantial heterugjty in beliefs. We argue that much of the disipers
in beliefs about future inflation, like the dispiersin beliefs about past economic conditions,liikeflects
rational inattention motives. For example, we adjaith that firms in more competitive sectors, firmich
expect to change prices sooner, or those with stgepfit functions have systematically lower ititbe
expectations, even after controlling for beliefoowabrecent inflation. In fact, controlling for facs
associated with rational inattention and the sizde firm greatly reduces the predictive powebefiefs
about past inflation in explaining expectationgubfire inflation. We interpret this as again beimgjcative
of rational inattention motives: the amount of cetifon faced by firms and their need for better
information for decision-making determines the gien of their information about both recent antlife
economic conditions.

Our results build on a growing literature studytihg properties of agents’ expectations. Theoretical
work has long found that departures from full-imf@ation rational expectations can have profound
consequences for economic dynamics and optimatyp@di.g. Lucas 1972, etc..). More recent work has
studied the empirical properties of agents’ expdawria and how these relate to different modelshef t
expectations formation process. Mankiw, Reis andfé® (2003), for example, document that the
dispersion in U.S. households’ inflation forecaistsnuch larger than that of professional forecaster
Carroll (2003) studies the transmission of macroeatc information from professional forecasters to
households. Coibion and Gorodnichenko (2012) es#ittiee rates at which different agents’ forecastrer
respond to structural shocks while Coibion and @nithenko (2011) test for predictability of foretas
errors from past forecast revisions as implied lngets of imperfect information. Andrade and LeBihan
(2013) assess the ability of imperfect informatimodels to match key facts of the expectations of
professional forecasters. Carvalho and Nechio (R6td that many households report expectations tha
are inconsistent with monetary policy actions. Thige of research has documented pervasive and
systematic deviations from full-information ratidrexpectations, with much of the empirical evidence
being consistent with models of inattentiveness.

We differ from this previous work primarily in thate implement and study the results of a new
survey of firms’ macroeconomic expectations, whemavious research has relied primarily on forscas
of households (such as from the Michigan Survey ohsumers), professional forecasters (Survey of
Professional Forecasters, Consensus Economicsysynfinancial market participants (expectations
extracted from asset prices) or policymakers (Qreeks, FOMC member forecasts). Like this prior work
we find pervasive departures from full-informati@tional expectations but now for the case of firms
addition, we document not only the heterogeneitfirins’ beliefs about future macroeconomic outcomes
but also dramatic differences in their perceptiohgecent economic developments, a key feature of



imperfect information models. Furthermore, and againsistent with predictions of rational inattenti
models, we find systematic evidence that the quafifirms’ information about macroeconomic conglits

is in part reflecting their incentives to track gmdcess such information, as in e.g. Gorodnich¢2R08)

or Alvarez et al. (2011). We therefore interpret oesults as not only filling an important gap het
literature by studying quantitative measures ohdir expectations but also as providing some ofhtlst
direct evidence for rational inattention motives tihe determination of agents’ macroeconomic
expectations.

The paper is organized as follows. Section 2 dessriow the survey was implemented as well as
documents properties of the firms included in thevey. Section 3 presents evidence on the quality o
firms’ responses to survey questions. Section ddes on firms’ attentiveness to recent macroecanomi
developments, while section 5 targets the propedfefirms’ expectations about future macroeconomic

conditions. Finally, section 6 concludes by disaugsome implications of these results.

2 Description of the survey
The survey of firms in New Zealand was done in pasiods. The primary survey was implemented

between September 2013 and January 2014 and idclad®3 firms.We selected firms using two
directories: Kompass New Zealand (KNZ) and Knowtetitpnagement Services (KMS). Around 10,000
firms were selected from the former and an addali&000 new firms from the latter. Both direcésri
were purchased and they contain a comprehensi¥igepso New Zealand businesses including details on
their activities, brands, people, products andisesv Firms were randomly selected from both dinées.
We did not utilize the New Zealand Business Fraswahse it does not identify firms.

Firms were selected according to the AustraliaMed Zealand Standard Industrial Classification
2006 (ANZSICO06). To this end, we chose firms framarfbroad industrial groups: manufacturing; retalil
and wholesale trade; construction and transportafimfessional and financial services. We selieatsf
that had an annual GST turnover greater than N2®80and at least 6 workers. Firm size within each
industry could be classified as small (= 6-19 weskemedium (= 20-49 workers) and large (= beyodd 5
workers)?

Since manufacturing and professional and finarsgalices account for relatively large shares of
GDP (Statistics NZ, 2012), we aimed to have twadtlif our sample from these two industries. The
remaining one third is a combination of firms froemaining industries. We excluded industries rellabe

the government, community service, agriculturdifig and mining, and energy, gas and water from the

2 Consistent with Statistics New Zealand surveys, tatp://www.stats.govt.nz/browse_for_stats/busiasfbusiness
_growth_and_innovation/business-op-survey-201letbbpx.



sample. These sectors are often dominated by alarfdextensively regulated firms or dominated by
very small firms.

Using the KNZ directory, we chose around 10,00@difrom a total of 15,000, thus rejecting 5,000
because they were very small in size. Smaller fioas be very unpredictable in their continuity; we
therefore exclude all firms with less than 6 woskéhe KMS directory contains around 30,000 firmd a
we randomly selected around 5,000 new firms ndtided in the KNZ directory. This yielded a popubati
of around 15,000 firms. The general managers aktlfiens were surveyed by phone and the respotsse ra
was around 20 percent, yielding slightly over 30&€ponses.

Firms received the information sheet and questioartarough email about ten days before the
phone call. This gave participants some time tcsictar their participatiod The phone survey occurred as
follows: a research assistant (RA) called the gdmaanager and asked questions. The RA recorded the
answers in the questionnaire by hand and alsodeddhe responses in the phone. Then, an independe
RA confirmed that the answers written in the questaire corresponded to the recorded responsés in t
phone. To maintain confidentiality of the partiaip@and information, the phone records were théateh:
at the end of the survey.

The collected data was verified by two independis. Specifically, they checked whether the
spreadsheet responses matched the answers inrdoenaquestionnaire. Responses that were observabl
outliers were deleted from the sample, for instaad&m that claims to have employed around 30€kexs
and sells about $10,000 worth of goods in threeth®mt the onset, we ran a pilot survey of 60 §irm
(which are not included in the main survey) to fyeifithe questions made sense to firms or if theeze
some questions which they systematically refusexhswer.

Appendix 1 lists all of the survey questions wharke used in this paper. The survey included a
number of detailed questions about the firm, initigdts age, the size and composition of employnirent
the firm, questions about the composition of césiimre of labor, share of materials), exposureeidn
trade, as well as questions about the competitseé the firm’s industry. Table 1 presents summary
statistics from some of these questions, acrodsrak as well as across subsets of firms. We gfoors
into four main industries: Manufacturing, Tradepfeéssional and Financial Services, and Construetimh
Transportation. This is a slightly more aggregageduping than SIC1. We then also consider more
disaggegrated classifications, which we will referas “sub-industries,” and which are more aggesat
than SIC2 (Appendix 2 describes ANZSIC codes aasediwith each sub-industry). We implement this

more aggregated classification to ensure that ealbhindustry has more than 100 firms in the suresy,

3 The most frequently mentioned reason for not pigiiting was a concern for confidentiality, andexsally an
unwillingness to answer questions regarding tatadipction value and capacity, as well as questadimat profit
margins.



illustrated in Table 1. Note that the Constructioml Transportation industry is not further deconeploss
this sector contains significantly fewer firms lietsurvey than other industries. In Appendix 3describe

the construction of sampling weights to correct fassible imbalances in the sample relative to the
population of firms. Using weights makes littlefdience for most of our estimates.

The average age of firms in our sample is 14.5syaad the average number of employees is just
under 30. Both mask substantial underlying heterei. For example, the largest firm in our santpde
just under 700 employees. The combined employnieiinus in our sample represents about 5% of total
employment in New Zealand. The share of total reesrgoing to labor costs varies significantly asros
sectors but averages nearly 50% across all firmghén survey, with significantly lower shares in
manufacturing firms and significantly higher shairegrofessional services. The share of revenuma fr
foreign sales also varies widely: manufacturinghfrhave much higher shares of revenues coming from
abroad than do other firms. We also asked abousficurrent profit margins as well as their higtal or
average profit margins. Firms in professional anditess services reported significantly higher inarg
both at the time of the survey as well as on awethgn did firms in other industries, with finart@aving
the largest average margin while construction asdsportation firms report the lowest average nmargi
Firms in all industries report, on average, thatent margins are below historical margins.

A significant portion of the survey is devoted ticp setting and information collection decisions
by firms. For example, we ask firms how frequetttlgy formally review their prices (e.g. weekly, niagy,
guarterly, etc.). The average duration betweeregaweiews for all firms is 7.4 months, with mucigtnér
durations in construction and transportation (atmidsmonths) and non-food retailing (over 11 months
We also asked firms when they expected to chareeribe of their main product and by how much. The
average firm reported an expectation of nearlyrsdnths before their next price change, which wdndd
a 5.6% increase in price on average. Within indesstsectors in which firms report longer duratiansl
their next price change also report, on averaggetaexpected price changes. In the trade sector fo
example, food retailers state that they expechtmge their price in under three months by less 8%
on average while non-food retailers expect to kbeep prices unchanged for over seven months laut th
raise them by over 7% on average.

We also executed a follow-up survey between Fepraad April 2014. We contacted all firms
from the main survey and achieved around 23 perespbnse rate from our initial set of firms, aglstly
more than 700 responses. Table 1 reports the nuailfems participating in the follow-up survey by
industry and sub-industry. The questions in the¥olup survey included some of the same questisns a
in the initial survey (to provide a panel dimengibat also some new questions which build on tht&lin

survey. We will explore both dimensions of the gyrin the paper.



3 Assessing the quality of the survey data
Because firms have no direct incentive to partigiga the survey or to provide thoughtful or truthf

answers, one may be concerned about the qualibeatsponses to the questions. To ascertain giiyqu
of the survey responses, we consider a numbereaksh

The first is to directly verify the quality of thegesponses which can be checked against other
sources. For example, respondents are asked &lscage of their firm. Since firms must be regisienéth
the government, we can check administrative rectrderify whether the reported age of the firm and
administrative records conform. We performed thisak for all firms in the survey and found that; fo
87% of the firms in the sample, the reported agb@firm conformed to administrative records. Whiemn
two did not match, we inquired with the general agers as to the source of the mismatch. In almlost a
cases, the source of the difference was eithethkdirm had been registered before it startedaipey or
that there had been a change in ownership. There avdy three cases in which general managers had
simply made a mistake as to the age of the firfajlare rate of less than one-tenth of one percent.

A second response provided by firms which we canatindependently verify is the stated price
of their main product. Because some firms mairgaironline presence that includes prices of theadgp
we verified two forms of firms’ responses. Firsbed the firm actually sell the good which they roladl
constitutes their primary revenue-generating prétigor the 300 (randomly selected) firms for whigh
performed this check, only forty-seven did not @ifty list their main product on their website. \ikeen
called each of these firms to verify that they imdiesell the product. There were six firms for whieh
found that the product was not sold by the firrfailre rate of 2%. We attribute these errors t@mdantry
failures in which different firms were recordedhass/ing responded to the survey than those whicle wer
actually called. Second, we verified the listecc@rof the good online against the price reportethén
survey. Out of the 300 firms we checked, many didhrave prices listed online. In these cases, wifiac
via online enquiries what price was available f& tmain product” in the survey. There were 55 firfor
which we were not able to verify prices. For thmaéning 245 firms for whom we could either identify
prices on their websites or via direct online engudnly nine reported prices different from thasehe
follow-up survey, a failure rate of 3.7%.

A third response which we can verify is whether finm exports products or services abroad. To
verify this, we again checked 300 firms. Of the®8 8rms, 87 claimed in the survey to receive atpas
share of revenues from foreign sales. We visitedabbsites of the 300 firms to determine whethey th
appeared to export products or services. For tBdigths who claim no foreign sales, only four refprear
export availability on their websites. Of the 8ffrfs who claim foreign sales, we checked their viebsb
determine whether they appeared to export. If¢bidd not be verified from the website, we therezhl
the firms to enquire about their ability to selbgucts and services abroad. Only seven of therB8%fi



reported that they do not export despite havinigneld positive shares of foreign sales in the surdeintly,
this again yields a failure rate of 3.7%.

In addition to verifying firms’ survey responsegamst outside sources, we can also assess the
internal consistency of their responses. For exantple survey includes a question aboutaherage
frequency at which firms review their prices, whigh convert to an average number of months between
price reviews, and also includes questions abaeit tctual prices over the previous twelve months.
Specifically, we asked firms to report their cutrprice as well as their price three months, 6 ten®
months and 12 months prior. From this last setugfstions, we can measure the number of times prices
were changed at this quarterly frequency. One wenftkect that firms who report higher frequencies of
price reviews should, on average, report more fagprice changes as well. We test this in our dgta
regressing the number of price changes over thequ®twelve months on the average number of months
between price reviews from the main survey. Thelltesare reported in Panel A of Table 2. Longer
durations between price reviews are negativelyedlt the number of price changes reported bysfiion
the previous twelve months, regardless of the sictu of different industry fixed effects or the usie
sampling weights.

Second, we can verify whether firms report the es@mswers in response to the same question
across the two surveys. We do this in two ways. firGeis that, in both surveys, we asked firmseport
the average frequency of price reviews. We can thempare whether firms report the same answer @icros
surveys. As documented in Panel B of Table 2, tdefficient on the time between price reviews in the
main survey is approximately one, and Riés extremely high. A second way comes from thé thaat we
ask firms to report their prices at 3-month intés\going back one year in each survey. Becausaitveys
are separated in time by less than a year, therevarlapping periods for which firms report price®oth
surveys. We can then assess whether these preeesraistent across the two surveys. As documémted
Panel C of Table 2, when we regress the pricekarfdllow-up survey on those in the main survey for
these common periods, we find coefficients noisttaally different from one and very higt.*

Ultimately, because we will focus on firms’ besedbout macroeconomic conditions, we would
like to verify the quality of reported expectatiarfdirms. We can do so using two survey questi6inst,
we asked firms in the main survey in how many meriliey expected to next change their price. Given
that the follow-up survey includes reported pribarges since the main survey, we can thereforéyveri
whether firms who expected to change their primensdid so at a higher frequency than firms who
expected not to change their prices for an extepeeidd. For each firm, we determine whether tha fi

has changed its price between the follow-up suewey the time of original survey, by comparing the

4 Note that one should not expect perfect correfdietween the two because the time periods fortwiiims are
reporting prices may not perfectly overlap.
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“current” price in the follow-up survey with eithtdre “current price” from the original survey oetB- or
6-month prior price in the follow-up survey. We theonstruct the fraction of firms who changed their
price within each bin of possible durations ungikhprice change reported in the main survey. lastilated

in Figure 1, for firms who expected to change tipeice within the next four months at the time lod t
original survey, approximately 90% did indeed chatiwir price by the time of the follow-up survépr
firms who originally expected not to change theice for at least seven months, almost none ofithes
changed their price (exactly none when price charage measured relative to the price from the main
survey). In between four and seven months of ergeptice duration, there is a sharply falling shafre
firms which changed their prices, consistent with time difference between the surveys. Hence sfirm
original answers about when they next expectedhémge their prices have very strong predictive powe
for their ex-post decisions about whether to chargees.

One possible limitation of this test is that iinfis change their prices at very fixed frequencass (
in Taylor 1980), then their ability to predict tbate of the next price change may not be very inéive
about the quality of their expectations. An altérreatest is to examine their expectation of sheeof their
next price change. We do so in Figure 2, whichsplbé expected percentage price change reported in
main survey against actual price changes (perceriffgrence between “current” prices in the follawy
survey and “current” prices in the main survey)téNiinat these can differ because firms changedphby
a different amount than expected or changed there than once. Nonetheless, there is a strikingbnst
correlation between the ex-ante expectation ofdfimbhout the amount by which they will change their
prices and their ex-post price changes from tHevelip survey, with most of the observations layuegy
close to the 45 degree line. Panel D of Table fiwoa the fact that the estimated slope of theti@iahip
is not statistically different from one, includirapce one conditions on industry or sub-industredix
effects. These results are therefore consistehtfisins reporting their true expectations in thevey.

While one should always bear in mind the limitati@f survey data, these results suggest that the
quality of this survey data is quite high. For digs which can be independently verified againgtmal
sources, we find a lot of consistency between msgmand outside sources, including for the repate
of the firm, prices of main products, and partitipg in foreign trade. There is also a lot of catesncy
across different questions within the survey. Finviwo report reviewing their prices frequently also
reported more frequent price changes on averagela8iy, reported prices across the main and tHevie
up survey match up very closely, despite the tiags linvolved. And importantly, firms’ responses @ho
their expectations line up very closely with thaibhsequent actions, suggesting that we can bedemfi
about the quality of respondents’ answers abolit Hediefs and that firms’ actions are based ors¢he

beliefs.
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4 (In)Attentiveness to current and recent economiconditions
A unigue dimension of the survey is that we agk$imbout their beliefs regarding recent macroecinom

conditions. Whereas full-information rational exfions models assume that agents can immediately
observe economic developments, models of inatteritigply that agents find it optimal to limit the
resources they devote to tracking information altleeiteconomy, leading to imperfect information abou
current and past economic conditions. The questiotige survey about perceptions of recent anceotirr
economic conditions can therefore provide a metrievaluate the amount of inattention to aggregate
economic conditions on the part of firms. In théstion, we first describe the degree of inattentisimg
different macroeconomic variables then discussiplessources of inattention.

4.1 Degree of Inattention
To measure inattention to aggregate conditiongglyeprimarily on a question from the main surveych

during 2013Q4 in which we asked respondents by tmoxeh they believed overall prices in the economy
had changedver the last twelve monthAt the time of the survey, annual CPI inflatiosnNlew Zealand
was 1.5%, as illustrated in Panel A of Figure 8ation has been relatively stable in New Zealandesit
became the first country to put in a place a forimhtion target in 1990, with only a few briefispdes

in which inflation peaked around 4%. New Zealanglkperience of stable inflation under an inflation-
targeting regime has been one of the key factoisdncing many other countries to adopt such regime
with one of the key supposed advantages being mchtaing” of agents’ inflation expectations (Walsh
20009).

We construct the “errors” made by firms with ragye inflation over the preceding 12 months by
subtracting their reported belief about recentaiidin from the actual inflation rate over this tiperiod.
Panel B of Figure 3 plots the distribution of thesmrs vis-a-vis recent inflation. First, approzily half
of firms (49%) made relatively small errors, wittfirpercentage points of the actual inflation ratej we
refer to these as “informed” firms. Approximatelyeoin three firms made errors of more than 5 péacgn
points, and one in ten firms in the survey madersrof more than 10 percentage points. This pamts
very large heterogeneity in firms’ attentivenessetoent inflation dynamics, with a wide range ofidfe
about recent price changes in the New Zealand ecpndespite the fact that actual inflation has
consistently been low and fairly stable for nedhiyty years.

A second point to note from Panel B of Figure 3hat the distribution of errors is highly
asymmetric. Large errors are systematically negatiith these firms believing that price changegeha
been much larger than what has actually happendg.5% of firms report a perception of recent itifia
that is lower than actual inflation. Thus, the wlmition of firm beliefs about recent inflation iery
unevenly distributed around the actual value, degpée fact that inflation at the time of the syrveas not
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exceptionally low. Armantier et al. (2012) documargimilar distribution of perception errors on et
of U.S. households in a 2011 survey.

The dramatic heterogeneity in beliefs about reeenhomic conditions displayed in Figure 3 is
not unique to inflation. In the main survey, weoadsked firms about their perceptions of the cuiwetput
gap (“By how much higher or lower than normal daoi yoink thecurrentlevel of overall economic activity
is?"). At the time of the survey, the actual outgap as estimated by the Reserve Bank of New Zgéalan
was 0.8%. So we can construct “errors” of firmswglihe contemporaneous output gap as the deviafion
the actual output gap from the firms’ belief abthg gap. As documented in Appendix Figure 1, wéraga
find dramatic and asymmetric variation in belidi@at the output gap, with the majority of firms ogjing
beliefs that output was between 5% and 10% lowaar titormal. For both inflation and the output gap, w
get the same qualitative results for the distridoutf inattentiveness from identical questionsimfollow-
up survey (albeit for the subset of firms in thibof@-up survey).

The latter also includes two additional questitmfirms about their beliefs regarding the current
unemployment rate and current interest rates (@ae4yill rates). This allows us to construct twditidnal
measures of inattention to current economic camubtior those firms participating in the follow-siprvey.

As documented in Appendix Figure 1, we also findydavariation in beliefs about interest rates and
unemployment that are biased toward higher unempdoy and interest rates than were present in the Ne
Zealand economy at the time. The dispersion is dofwe these variables, and the skewness not as
pronounced as for inflation and the output gap. tBetimplied degree of inattention is nonetheldiis s
strikingly large. Only two-thirds of firms couldeditify the unemployment rate within one percentamjat,

and fifteen percent of firms were off by more thaiw percentage points. The precision rate for ager
rates is even lower.

One can also verify that inattention to econonoaditions is not overly sensitive to which
macroeconomic variable is used. For example, ifeggess the absolute value of a firs“error” with
respect to a macroeconomic variab@utput gap, unemployment rate or the interesf) ra the absolute
value of the inflation error, i.e.

|Zt - Ftizt| =a+ .3|7Tt,t—12 - Ftint,t—12| + 6 + ¢
whereF' denotes the belief (or forecast) of firnando; is an industry fixed effect, we systematicallydfin
positive and statistically significant valuesfofTable 2 documents these results for the outputigterest
rates, and the unemployment rate as different Lat&bles, both excluding and including fixed eféeat
the “sub-industry” level as defined in section 2r Ehe output gap, we report estimates both withe
main survey as well as within the follow-up surv@jhese results indicate a common inattention to

macroeconomic conditions among firms, with thosendi paying less attention to recent inflation
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developments also being less informed on averagatakcent unemployment, output and interest rate
levels.

In short, these results point towagrdrvasive inattention by firms to macroeconomicditions,
with remarkable cross-sectional variation in beliabout recent macroeconomic outcomes. While the
amount of dispersion in beliefs is largest foratithn and output, there is widespread disagreeatsmit

all four macroeconomic variables.

4.2 Sources of Inattention
What explains the degree of inattention paid bysito recent macroeconomic conditions? One impbrtan

factor appears to be industry-related. In Figurevd plot the distribution of inattention to inflati (i.e.
absolute values of errors about inflation overghereding twelve months) by industry: manufactusiag
trade vs. professional and financial services @sstruction and transportation. There are shafgrdifices
in the distribution of inattention across theseustdes. In both manufacturing and trade, the nitgjorf
firms are relatively well-informed. For examplecathirds of firms in the manufacturing sector aighty
percent of firms in the trade sector have inflagorors of less than two percentage points. Inrestitthe
equivalent shares for the professional and findiseievices sector and the construction and tratestan
sector are only thirteen percent and twenty peroespectively. Furthermore, these last two sectss
have much larger fractions of firms making largeex than do firms in manufacturing or trade. Stijky,
there is very little variation in the distributiaf inflation errors across sub-industries. As doentad in
Appendix Figure 2, all subsectors of manufactugng trade have very similar distributions, with share
of informed firms always being in the neighborhadd5-75%, whereas all subsectors of the profession
and financial services industry (including finardiams) have very small shares of informed firms,
typically around 10%. Hence, the clear industryfedénces visible in Figure 4 represeaystematic
differences between the manufacturing and tradeosewersus the construction, transportation and
professional services sectors that hold acrossnaljor subindustry groups

As documented in Table 1, there are many econdtifierences between these sectors. For
example, manufacturing and trade firms have, onagye smaller share of costs coming from laborglow
profit margins, more exposure to foreign trade, amore frequent price reviews than do firms in
construction, transportation, and professionalrfaia services. There could also be differencethan
recent pricing decisions of firms in these indestnivhich affect their perceptions of overall piitanges.

To assess the potential determinants of firm-lénattention, we regress firms’ inattention to
inflation, as measured by their absolute errorsiblerent inflation rates, on three groups of \aes. First
we consider firm-level characteristics, such as(lbg) age of the firm, its (log) total employmetahor
costs as a share of revenues, and the share afrf@ales in total revenues. While all four varesbare
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statistically significant predictors of inattentitminflation when no fixed effects are includeddaccount
for 22% of the cross-sectional variation in inftettierrors), including industry fixed effects leawesy two
statistically significant correlations: larger fismare associated with larger inflation errors aighédr
exposure to trade is associated with larger imffa@rrors. The former is a very robust featurehefdata
and indicates that, while large firms have moreueses available to collect macroeconomic infororati
whether this information is effectively incorpordti the actual decisions of managers is very mnch
doubt. The role of trade share could be interpratecflecting the fact that firms who sell morefarign
markets have less incentive to focus resourceseNéw Zealand economy, although the size of treetsf
are relatively small compared to the total disgarsn inattention. It should also be noted thatuding
industry fixed effects doubles thi®& of the regression, which suggests that theseblagaonly partially
account for the cross-industry differences in gwtibn documented in Figure 4.

We also consider a second group of explanatorghigs focusing on the amount of competition
faced by firms. Specifically, we include the numbédirect competitors faced by the firm in itsrpery
product, the average profit margin of the firm (g mresults obtain using contemporaneous margass),
well as the firm’s perception of how its price caangs to those of its main competitors (as a peagent
differential). Rational inattention arguments woiraply that more competition would induce firms to
devote more resources to collecting and processifaymation about their economic environment.
Consistent with this intuition, we find that firnfigcing more competitors, firms with lower margins o
average, and firms whose prices are low relativbase of other firms made smaller errors on awevas)

a vis recent inflation rates. Once one includesisty fixed effects, the same results continuedid for
the number of competitors and the firm's relativicgp We therefore interpret these results as being
consistent with rational inattention motives fogaiting and processing information.

The third block of variables that we include foarsprice changes, both at the level of the firm
and the industry. First, we include the percentelggnge in the firm's price over the previous twelve
months. One might expect that firms which haveachiheir prices more could be extrapolating frogirth
own behavior to that of others in forming belief®at recent inflation, leading to larger errorsairecent
inflation. Similarly, we include the PPI inflatiorate over the preceding twelve months for the frm’
industry? Again, one might expect that firms in industrigsene prices have gone up more rapidly would
extrapolate these patterns to the broader econeadljrig to larger errors over recent inflation dyitasm
Rational inattention motives suggest an opposfeeeffirms who have raised their prices by momewbo

5 PPI inflation rates are not made available at isteist aggregation level. We use the most detéétedl of industry
inflation rates available for each firm. For sorime§, these inflation rates are available at a ndisaggregated level
than the sub-industry sector while for others atifin rates are available only at more aggrega&tesld than our sub-
industry classification.
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are in industries where prices have gone up by face higher incentives to track economic condgio
because of this greater volatility, potentiallydaeay to smaller errors about recent inflation.

We also include firms’ reports about the expedizé of their next price change as well as the
number of months until they expect to change tlpeice next. There is a clear rational inattention
interpretation for the latter: firms have an inéeatto collect information prior to changing pricésg.
Gorodnichenko 2008, Alvarez et al. 2011) so oneldvedpect firms who report short durations unté th
next price change to have more precise informadlmout economic conditions. An alternative source of
correlation with these variables could be goinghia opposite direction: if firms think inflation fideen
high, then they should be more likely to changé thréces sooner and by more. This channel wouldige
a positive correlation between inflation errorsi¢si these are almost exclusively driven by betiéfsigh
inflation) and the expected size of price changes megative correlation between inflation errord an
expected durations until the next price change.

The last variable in this block is the absolutligaf the slope of the profit function. We caldela
the slope as the ratio of by how much a firm canldease its profit (as a percent of revenue) ¢bitld
reset its price freely at the time of the survdstiee to the percent price change the firm woulglement
if it could reset its price freely at the time bietsurvey. Economic theory (e.g., Gorodnichenk@820
Alvarez et al. 2011) suggests that if the slopthefprofit function around the current price isseldo zero,
then a firms’ incentive to change its price or tgare information is low since the incrementalrgas
profits is approximately second-order while thets@suld be first order. One should therefore ekt
a greater slope in the profit function should bepamted with better information and hence smé#dliercast
errors.

As documented in Table 4, the correlations irddia are supportive of rational inattention motives
We find negative correlations between firms’ anduistry inflation rates and the size of firms’ ititen
errors, consistent with firms devoting more atwmtito collecting and processing macroeconomic
information in the face of more volatile price cgan. The correlation between inflation errors aral t
expected duration until the next price change gmtiee, again as suggested by rational inattemtiotives.
Finally, the coefficient on the slope of the prdfihction is negative, such that firms with steeglepes in
their profit functions have better information oreeage.

When we include all of these variables in a simg@gession, along with industry fixed effects, our
gualitative findings are unchanged. First, largen$ made larger errors vis a vis recent inflatignamics.
Second, incentives to collect and process infomnadire robust predictors of the degree of inatantin
the part of firms with respect to economic conditioFirms which depend less on sales in New Zealand
made larger errors. Firms with more competitors ersaller errors. Firms who changed their prices by
more or whose industries experienced larger imffatiates made smaller errors. Firms who expected to
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change their prices sooner and firms with stedppes of the profit function made smaller erroraclk of
these results is qualitatively consistent with irmsponding to incentives in deciding how mangueses
to allocate to tracking the aggregate economy.

We assess the robustness of these results in AppEable 1 and find little sensitivity. Including
sub-industry fixed effects has no effect on par@amestimates and does not raiseRhef the regression,
consistent with the findings in section 4.1. ofjadifferences in inattention across industrieqiotiacross
sub-industries within industries. Second, restigtihe sample to firms which made errors of leas th
percentage points, and thereby dropping almosthingof the sample, again leads to very similautes,
although most of the estimated parameters are nualler and the effects of firms’ and industry reicen
price changes now have insignificant effects. Usiagpling weights or restricting the set of firmghose
included in the follow-up survey also does not niegfially affect the estimates. Finally, we find tk@me
qualitative patterns if we use errors about thpaugap rather than inflation as the dependenakbei The
only qualitative differences are that there is ropositive correlation between the age of firmsthedsize
of their errors, along with positive correlatiorfsawerage margins and price differentials vis aouifput
errors. In short, our two key findings—hamely tlaager firms made, if anything larger errors anat tie
degree of attention paid by firms to macroeconotoitditions is highly correlated with incentivesdo

so—appear to be robust features of the data.

4.3 Persistence of Inattention
Our data has a panel component, with a singleviellp survey. We can exploit this panel dimension to

assess the average persistence of inattention afinmsgi.e. do firms with bigger errors in thesfiperiod
also tend to make bigger errors in the followingqu?

To assess the persistence of inattention, we ggdirens’ absolute errors in the follow-up survey
on their absolute errors in the main survey:

|xt - Ftixt| =a+ ﬁ|xt_1 - Fg_lxt_1| +6; + ¢
wherex is the variable being predicted by firn#, denotes firni’s belief about variablg, andy; is a fixed
effect for the industry or sub-industry. The timdyscriptt denotes the follow-up survey whitd denotes
the original survey.

Panel A of Table 5 presents results using beldisut inflation over the last twelve months.
Without fixed effects, we find a persistence leet0.60, with over 30% of the variation in inattientin
the follow-up survey being predictable given inatien in the initial survey. The persistence paremne
declines to 0.39 with industry or sub-industry @ixeffects, but is even higher when we use sampling
weights (0.72). We find very similar results in BBB when we focus on beliefs about inflation otrex
last three months, with even more explanatory paweering from lagged errors. In Panel C, we repreduc
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these results using beliefs about the contemporaneatput gap. The estimated persistence of inaiten
is now between 0.5 and 0.6 depending on the spatidn, and past errors account for over forty eetrc
of the cross-sectional variation in errors durihg follow-up survey. In all cases, the persisteate
inattention is statistically significantly differefrom zero at the 1% level.

With the average time between the main survey thedfollow-up survey being 5 months, an
estimate of 0.6 in the persistence of inflatiomesiat this frequency is equivalent to a quartextg of 0.74,
almost identical to the convergence rate of 12-imatiead inflation forecast errors made by consuimers
the Michigan Survey of Consumers (Coibion and Goidtenko 2012). But unlike previous work, we find
very slow convergence even in beliefs about padt@mrent macroeconomic variables. This gradual
convergence in beliefs even about past or curreroeconomic conditions is consistent with models i
which agents are subject to information frictiomaiting agents’ ability or willingness to track et
economic developments, as in sticky information et®edMankiw and Reis 2002) or noisy information
models (Woodford 2001, Sims 2003).

5 Beliefs about future macroeconomic conditions
Our survey includes not just questions about firmmglerstanding of recent economic conditions kaa al

guestions about their expectations of future outinror example, we ask firms to provide quantitati
answers about what they expect will happen to pricer the next twelve months. In the follow-upvsyt

we also enquired about their expectations of fuinterest rates, unemployment rates and the groateh

of real GDP. These questions allow us to studydhantitative properties of firms’ macroeconomic
forecasts. We first document simple moments ofdhfesecasts and compare them to those of other

economic agents, then assess what can accouhefbeterogeneity in firm forecasts.

5.1 The Macroeconomic Forecasts and Firms and Othdétconomic Agents
In Table 6, we report means and standard deviabbnsacroeconomic forecasts, both from firms in our

survey as well as other agents’ forecasts for Nealahd over the same periods. For example, in Deeem
2013, the Reserve Bank of New Zealand was predithiat annual CPI inflation for September 2014 woul
be 1.3%, just slightly below the 1.5% annual CRlation rate experienced over the preceding twelve
months. Professional forecasters included in theeBder 2013 Consensus Economic survey for New
Zealand were forecasting annual CPI inflation @2.over the next twelve months. The cross-sectional
standard deviation of these forecasts was very &w).2%, indicating widespread agreement among
professional forecasters about the likely futureadyics of inflation. Household forecasts of 1-yahead
annual inflation are available from a quarterliywayrof 1,000 households run by the Reserve BaiNeof
Zealand. Reported values from this survey are technadropping all inflation forecasts above 15% and

below -2%. In the December 2013 survey, householdéew Zealand were on average forecasting an
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inflation rate of 3.4%, with a much higher leveldifagreement indicated by a cross-sectional stednda
deviation of 2.0%. The much wider disagreementnftaiion forecasts among households than for
professional forecasters has been widely documentie literature, especially for the U.S. (e.carMiw,
Reis and Wolfers 2003). The higher mean of houskimdlation forecasts, which is also observed ia th
U.S. over the same time period, is another unidweacteristic of household forecasts, although this
difference is not always historically present apgears to be driven largely by gasoline price m@ams
(Coibion and Gorodnichenko 2013).

We find that the mean forecast of inflation amdirgns, after applying the same trimming
procedure as that used for households, was 5.3 awross-sectional standard deviation of 3.1%isTh
firms in New Zealand, at least during this timeipeyr exhibit the same upward bias in inflation frasts
as households relative to professional forecasteisthe same characteristic of widespread disagnetem
This is despite nearly twenty-five years of offidiaflation targeting on the part of the ReservenBaf
New Zealand. These large disparities in means amibion also suggest that professional forecasts
unlikely to be representative of firms’ macroecoimbeliefs. The same qualitative results obtaimgishe
follow-up survey: the mean forecast and the stahddeviation of firm inflation beliefs are both
significantly higher than what is observed for ssional forecasters.

Table 6 also reports means and standard deviaifdosecasts for other macroeconomic variables,
including interest rates, the unemployment rate #red growth rate of real GDP. Unfortunately, no
household forecasts of these variables are avaifabhouseholds in New Zealand, so we can onlypeom
forecasts of firms to those of professional foremasand the Reserve Bank of New Zealand. For
unemployment rates, the Reserve Bank of New Zeaghmafbcted in its March 2014 Monetary Policy
Report that the unemployment rate in March 2015 levalecline to 4.9%, from its value of 6.0% in
December 2013. Professional forecasters in Mardd 2¢ere predicting an unemployment rate of 5.3%,
again with very little disagreement as displayedalstandard deviation of only 0.3%. In contrastilevh
firms in the follow-up survey were predicting a maaemployment rate twelve months later of 5.2%,
there was again much more disagreement among tfirensprofessionals, with a standard deviationraf fi
forecasts of 1.2%. Very similar results obtaintfue expected change in interest rates over thetwekte
months or the expected annual growth in real GD& dlve next twelve months: in both cases, mean
forecasts of firms and professionals are broadtylar, but the disagreement among firms is muchdet

8 We focus on forecasts of the change in interassrhecause interest rate forecasts by the ReBame of New
Zealand and Consensus Economics are for a 90-tieng st rate, while the survey question posed tosfimquired
about a 1-year interest rate. For firms’ foreca$teal GDP, the survey did not ask for a poinefast but rather for
firms to assign probabilities to different outconfese Appendix 1). We use midpoints of each bimaaimum real
GDP growth of 6% (for the top bin), and a minimunowth of GDP of -1% (for the bottom bin) to congtryoint
forecasts of real GDP growth for each firm.
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Nonetheless, it is clear that inflation forecastgspnt the largest disparities between firms and

professionals.

5.2 What Accounts for Heterogeneity in Firms’ Foreasts?
There are large differences in firms’ forecastpeeslly for future inflation. What accounts forete

differences? One possibility is that this reflegtxuliarities of our survey questions (and thosed Usr
households) relative to those asked of professsofalr example, the specific phrasing that we sise i

“During the next twelve months, by how much do kimk tprices will change overall in the

economy?Please provide an answer in percentage tefms
whereas surveys of professional forecasters tylpiaak for predictednflation rates rather than “changes
in prices”. Bruine de Bruin et al. (2012) and Dnaged Fritsche (2013) find that inflation expecias of
households are higher and more dispersed whenratieegsked about “overall price changes” rather than
“inflation rates”, so one reason for the extra hageneity in firm forecasts could be if this worgliohoice
is important. To investigate this possibility, weegented a different language for the inflationsgjios to
100 firms in the follow-up survey, specifically asf firms:

“During the next twelve months, what will be thell inflation rate in the economy? Please

provide an answer in percentage terms.”
As documented in more detail in Appendix 4, we fima evidence that firms who were presented this
alternative language in the follow-up survey eithad different inflation expectations at that periar
changed their expectations between the two surgysn unusual amount. This result obtains both for
forecasts and backcasts of inflation. Hence, tmagihg of the question does not appear importatiirfos,
in contrast to previous evidence for households.

Another possible source of variation is the uspaifit forecasts. Engelberg, Manski and Williams

(2009) find that there can sometime be significiifierences between the point estimates and thexsnea
from forecasters’ probability distributions, andatht is better to construct point forecasts frogeras’
responses to questions about possible distributibastcomes. In the follow-up survey, we askediatts
to assign probabilities to different bins of initat outcomes: more than 5%, 4-5%, 3-4%, 2-3%, 1-@%,
1%, <0%. We construct point forecasts from the gbility distributions by picking the midpoint of &a
bin, using -1% for the lowest bin and 10% for thghlest bin. Despite the fact that there are no fins
inflation rates above 5%, we find a strong positieerelation between firms’ point forecasts andstho
extracted from the distribution, with a slope caréint of close to 1, as documented in Appendixn4.
short, we find little evidence that the propertiésirms’ inflation forecasts are sensitive to thaguage of
the survey or the use of point vs distributionaetmsts.
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A second possibility is that heterogeneity inatifin forecasts reflects industry differences. Fégu
5 plots the distribution of year-ahead inflationgfcasts for firms by industry. As was the casérfattention
to macroeconomic conditions, there are some largesgstematic differences in the distribution diition
forecasts across industries. For example, apprazlynfifty percent of firms in Manufacturing, Tradend
Construction and Transportation have inflation éasts of 5% or less, whereas only twenty percent of
firms in Professional and Financial Services haredasts of 5% or less. Indeed, the distributiofirof
forecasts for the latter is noticeably more dispéithan for other industries, with a much largérmtehigh
inflation forecasts. Appendix Figure 3 documents tthere is little variation in distribution of fecasts
across the sub-industries within each industry. dilg exceptions are food and non-food retailetmse
distribution of forecasts mimic those of the Prafesal and Financial Services sector.

One of the possible reasons for these large inddgterences in inflation forecasts is that there
are also large differences in beliefs about rettglattion across industries (as documented in Eghrand
one would expect firms’ beliefs about recent indiatto affect their beliefs about future inflaticlonung
(1981), for example, documents that in a survewédish households from 1978, those households who
believed recent inflation to have been higher thidwer households also tended to have higher faeeoés
future inflation. Armantier et al. (2012) find silawi patterns in a 2011 survey of U.S. households. T
determine the potential importance of beliefs albeaént inflation in explaining differences in foasts of
future inflation, we estimate the following regress:

FtiT[t+12,t =a+ [;Ftint,t—lz + yFtiT[t,t—S +6; +¢
WhereFtinle,t denotes the 12-month ahead inflation forecastrof if, which we regress on the firm’s
belief about inflation over the previous twelve rt‘rm(F,fnt_t_lz) and their belief ove inflation over the
previous three monthft'(nt_t_3 ) allowing for industry or sub-industry fixed eéts ;). We report results
of these regressions in Panel A of Table 7. Coluf@hghrough (3) compare the relative importance of
beliefs over recent 12-month and 3-month inflatddfile both are statistically significant predictasf
firms’ beliefs about future 12-month inflation, bandividually and jointly, much more predictiveyeer
comes from firms’ beliefs about recent 12-montheitidn. Similar results obtain in Panel B when vee u
firms’ beliefs about inflation over the next threenths as the regressand. When we include indaostry
sub-industry fixed effects (columns 4 and 5), wetlfiittle change in the estimated coefficients iom$’
beliefs about recent inflation and tR&s go up only modestly. This implies that much toé differences
in inflation forecasts across industries identifiedrigure 5 can be accounted for by differencefirims’
perceptions of recent inflation across these indsst Equivalently, there is a very strong corielat
between firms’ beliefs about past and future inflatas found for households by Jonung (1981). fidsslt
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holds for both firms’ short run inflation forecag&month horizons) and medium-run forecasts (I-yea
ahead).

With about a third of the variation in inflatioarecasts being accounted for by firms’ beliefs @bou
recent inflation, much of the variation in inflatidorecasts is therefore not accounted for by diffe
backcasts. Another way to see this is to consigerdistribution of inflation forecasts among athis
versus “informed” firms, i.e. those firms whoselatibn errors over the most recent twelve monthsewe
less than or equal to 2 percentage points (49%ra6¥. Figure 6 illustrates these two distributi@ven
among informed firms, there remains wide variaiiobeliefs about future inflation, with more thab98
of these firms believing that inflation over theébsaquent twelve months would exceed 4%. The mean
forecast of 12-month ahead inflation among inforrfieds is still 4.9% with a cross-sectional startar
deviation of 3.7%. Hence, even among informed fjrin8ation expectations continue to differ sharply
from those of professional forecasters.

To assess the broader determinants of the cratisrsa heterogeneity in firms’ inflation forecasts
we consider similar regressions as for firm inattenbut with forecasts of future inflation as dagent
variables:

Ftint+12,t =a+ :BFtiT[t,t—lz + yFtint,t—3 + pXf + 6 +¢
WhereXti consists of the same set of firm variables asainld 4, including controls for firm characteristics
the degree of competition and profitability, andcimg characteristics of the firm. We augment this
regression with measures of the firms’ beliefs albecent inflation.

Results are presented in Table 8 without fixeéa#f (column 1), with industry or sub-industry
fixed effects (columns 2 and 3 respectively), aiitth wampling weights (column 4). A key feature lust
table is that the coefficients on backcasts arecqpately half of those found in Table 7. This iiep
that those variables which accounted for the degféeattention (e.g. firm size, number of compatt
duration until the next price change, and slop¢hefprofit function) determine both inattentiongast
conditions and expectations of future inflationtisat controlling for these variables significantbduces
the predictive power of beliefs of past inflationexplaining beliefs about future inflation. Indewab find
broadly the same pattern of predictive power fourie inflation as for inattention to past condisofirm
size, number of competitors, the duration until tleet price change, and the slope of the profittiam
are the key explanatory variables for firms’ infiat forecasts. Columns 5 and 6 verify that the seggelts
obtain in the follow-up survey as well as using 8mthh ahead inflation forecasts in the main survey.
Column 7 restricts the sample to “informed” firmg,. firms whose errors about inflation over thstla
twelve months were less than 2%. We find the samalts for firm size, duration until the next price

change and the slope of the profit function. Thenber of competitors becomes statistically insigpaifit,
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which implies that this variable affects inflatierpectations primarily through its effect on bediabout
past inflation.

The relationship between duration until the neit¢gpchange, the number of competitors and the
slope of the profit function with respect to botiflation backcasts and forecasts is presented liysina
Figure 7. Panel A plots average beliefs about p2shonth inflation against expected future inflatfor
subsets of firms grouped by the number of monthistine next price change. Firms who expect to ¢gjean
their prices within the next three months have megliefs of past inflation of slightly over four reent
and mean forecasts of just under six percent. Rivhsdon’t expect to change their prices for ovgear
believe, on average, that inflation was around 8dd%r the previous twelve months and expect imffati
to be over 11% over the next twelve months, witbrimediate price durations strictly between these t
extremes. Similar patterns occur with the numbecashpetitors, as shown in Panel B. Firms with more
than 20 competitors had average inflation backaafsts2% and forecasts of just under 5%, while ¢hos
with five or fewer competitors averaged backas® 5% and forecasts of 9.5%, with intermediate nensb
of competitors leading to intermediate backcastsfarecasts. The steepness of the profit function
affects backcasts and forecasts of inflation imalar fashion. Firms in the bottom tercile of thteepness
distribution (i.e. the flattest slopes) have refally high inflation forecasts and backcasts onayermore
than 8% and 6% respectively) while those in thet&opile (the steepest slopes) have much loweefseli
about both future and recent inflation (around 5% 4.5% respectively). These results are all ctersis
with rational inattention motives: firms with indéres to track macroeconomic conditions —eitheiglise
they face many competitors, because they expechange their prices soon, or because they sustain
relatively larger losses from poor price choiceppear to have systematically better informatiorthbo

about recent and future economic conditions.

6 Conclusion
Using a novel survey of firms’ macroeconomic expdohs, we document a number of new stylized facts

about firms’ beliefs. One such fact is that disagnent among firms is pervasive and much larger tinzin
among professional forecasters, both about pastuince macroeconomic conditions. This disagreement
about macroeconomic conditions resembles that afoungeholds along a number of dimensions, such as
its size, its persistence, and its asymmetry. Nearnty five years after the Reserve Bank of Nexaland
became the first country to officially adopt anlation target, we find little evidence that firmdly grasp
the stability that has characterized inflation dwies in New Zealand since.

Inattention among firms varies along some prebletaimensions. Larger firms are, if anything,
less attentive than smaller firms, have less peeiciformation about recent economic developmemd, a
predicted much higher rates of inflation in theufet We also find that firms engaged in profesdiana
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financial services, such as banks, consulting fimnsl law firms, also have worse information onrage
about both recent and future economic conditionigeithat most advanced economies like the U.S. or
U.K. have larger firms and larger service sectbemtNew Zealand, our results suggest that the degjre
inattention to macroeconomic conditions is likedybe even higher in other developed economies.

Much of this inattention to macroeconomic condii@appears related to firms’ incentives to collect
and process macroeconomic information, as predmtedodels of rational inattention in which firmecé
costs or frictions in collecting and processinginiation. For example, firms facing more compatitoo
important pricing decisions in the near future hgvbetter information overall. And firms facing eper
profit functions, for whom information should théree be more valuable, also have better information
average.

One potential implication of these results is firats’ expectations, especially about inflatiorgyn
not be nearly as well “anchored” as has been rgceniphasized (e.g. Bernanke 2010). This could be
problematic for policymakers for a number of reasdfirst, there is little data currently availabtefirms’
expectations for policymakers to track. Second, e dispersion in firms’ and households’ beliefs
suggests that the average degree of inattentieedoomic conditions, and especially inflation trenid
high among these agents. To the extent that mgnetaicymakers have recently been relying upon
policies whose key transmission mechanism is swgaptisbe inflation expectations, the outlook foctsu
policies working effectively is likely limited. Ahird implication is that the willingness of monetar
policymakers to engage in non-traditional actionsha zero-bound is in part based on their view tha
agents’ expectations are well-anchored, so thatetle little concern about expectations becoming
unmoored in the long-run by these actions. Bukkfeztations are not nearly as anchored as posyted b

policymakers, then the potential risks of thesécpes may well have been underestimated.
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Table 1: Summary Statistics from Firm Survey

Number of firms Firm Characteristics Next Pridea@ge
Initial  Followup Labor's Trade Current Average Duratlon_ Months until Expected
Survey  Survey Age  Employment Share Share Margin Margin betwegn Price next change Size
Reviews
All firms 3,150 716 145 28.6 48.0 4.4 26.6 32.3 7.4 5.9 6 5.
Manufacturing 997 279 16.8 32.7 39.3 10.7 21.3 28.1 6.4 5.7 5.9
Chemicals and metals 213 78 16.0 32.1 38.4 13.222.6 29.0 6.6 5.9 6.3
Equipment and machinery 164 30 15.9 28.3 383 1.31 233 28.8 5.7 5.0 5.9
Food and beverage 261 60 18.3 35.5 40.2 9.0 20.427.2 6.0 5.3 5.6
Paper/wood, printing and furniture 139 32 15.3 1.43 39.6 8.0 20.3 28.2 6.6 6.1 55
Textile and clothing 220 79 17.5 34.3 39.6 11.7 20.3 27.6 6.9 6.1 6.3
Trade 837 123 8.5 23.9 44.5 2.8 20.5 26.8 7.6 4.5 6.1
Car, supermarket and food retailing 116 20 9.5 7.82 40.8 2.4 18.5 26.5 6.3 2.9 4.8
Hotel and food services 305 37 8.2 25.6 413 2 4. 16.3 26.8 55 2.8 5.2
Other store retailing 181 39 8.3 225 49.5 0.0 5.22 27.9 11.2 7.2 7.2
Wholesale trade 235 27 8.4 22.3 42.4 5.7 185 525 5.3 3.2 6.2
Professional and financial services 1,146 278 17.0 28.9 57.7 0.6 37.0 41.1 7.6 6.9 0 5.
Accounting services 186 52 18.9 34.6 58.6 0.5 6.33 41.0 7.3 8.0 4.7
Finance 151 34 12.8 211 56.4 0.0 40.0 44.0 6.7 6.2 4.1
Insurance 156 37 16.7 28.8 57.0 0.9 39.4 42.5 7 7. 6.7 5.0
Aux. finance and insurance 125 24 115 20.9 56.9 0.2 40.3 435 6.6 5.0 4.2
Legal services 139 52 21.3 36.5 58.5 1.4 375 341 8.0 7.5 4.8
Rental, hiring and real estate 163 30 18.4 26.6 59.1 0.3 335 37.7 7.9 6.3 6.0
All other professional services 226 49 18.0 30.9 575 0.9 34.1 39.1 8.4 7.5 54
Construction and transportation 170 36 12.6 255 50.0 0.0 18.4 24.7 10.8 8.4 6.2

Notes The table presents the number of firms in eadbstry and sub-industry category in the main suf(fiest column) and follow-up survey (second colymn
Other columns are mean values across all firmadah éndustry or sub-industry of specific variallsted. See section 2 for details. Sectors indsaéire defined
as “industries” while sectors not in italics ardided as “sub-industries”, with the exception ofoittruction and Transportation” which is countedbaih. See

section 2 for detalils.
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Table 2: Verification of Quality and Consistencyifrvey Responses

Industry FE N Y N N

Suk-Industry FE N N Y N

Weight: N N N Y

1) (2) 3) (4)
Panel A: Number of price changes over the previougear

Time betwee price review -0.203*** -0.200***  -0.204**  -0.185***
(0.002 (0.002 (0.003 (0.005

Obst¢rvation: 3,15( 3,15( 3,15( 3,131

R? 0.67( 0.68¢ 0.69: 0.63¢

Panel B: Average freq. of price reviews in the fotlw-up survey

Average frequency of price revie 0.996*** 0.995*** 0.993*** 0.997***
(0.004 (0.004 (0.005 (0.005

Observation 71€ 71€ 71€ 712

R? 0.97¢ 0.97¢ 0.97¢ 0.98¢

Panel C: Recall price (log) in the follow-up survey

Log price 1.002%** 1.001*** 1.001*** 0.998***
(0.002 (0.001 (0.002 (0.004

Observation 71€ 71€ 71€ 712

R? 0.991 0.991 0.99 0.99¢

Panel D: Actual price change between the main anafow-up surveys

Expected price chang 0.952*** 0.938*** 0.931*** 1.056%***
(0.056 (0.056 (0.059 (0.058

Observation 37t 37t 37t 374

R? 0.671 0.68¢ 0.69( 0.75¢

Notes Panel A: the dependent variable is the numbeguafiterly price changes over the previous year. Mhgimum
number of price changes is four. The time betweere peviews takes values 0.25 (weekly), 1 (montiBy(quarterly), 6
(every size month), 12 (annually), 18 (less frediyetihan annually). Panel B: the dependent varmlidethe average
frequency of price reviews reported in the follogurvey. Panel C: the dependent variable is tloe @rmonth ago (for
firms surveyed in December 2013 or January 2014)raonth ago (for firms surveyed in September 2@&pber 2013,
or November 2013) reported in the follow-up survelye regressor is the actual price reported imtha survey. Panel
D: the dependent variable is the percent changeroént prices reported in the main and follow-upseys. The regressor
is the expected percent change in the next pridgewereported in the main survey. The sample istraimed to firms that
had an actual price change and that expected ® &awvice review in the next five months. Constarnbcluded but not
reported. Industry and sub-industry fixed effeats as define in Table 1. Column (4) applies sangplireights. Robust
standard errors are reported in parentheses. *** tfenotes statistical significance at 1%, 5%, 40% levels respectively.
See section 3 for details.
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Table 3: Correlation of Inattention across Macraowgnic Variables

Inattention tc Output ga Output ga Unemploymer Interest rat

Survey Main Main Follow-up Follow-up  Follow-up  Follow-ugp Follow-up Follow-up

Abs. Value of Inflation Errol 0.76***  0.97%* 0.42%** 0.59*** 0.03*** 0.02** 0.03*** 0.02*
(0.05 (0.06 (0.08 (0.11; (0.01 (0.01; (0.01; (0.01;

Suk-Industry Fixed Effec N Y N Y N Y N Y

R? 0.0¢ 0.1¢ 0.04 0.0¢ 0.0z 0.07 0.01 0.03

N 3,15( 3,15( 71€ 71€ 71€ 71€ 71¢€ 71¢€

Notes The table reports regressions of firms’ absobuters for variables indicated in top row on firrafisolute errors for inflation over preceding tveatronths.
Sub-industry fixed effects are as defined in TabléMain” indicates that regression is done usimagadirom the main survey while “Follow-up” refers data
from the follow-up survey. Robust standard errgesraported in parentheses. *** ** * denotes dttial significance at 1%, 5%, and 10% levels retpely.

See section 4.1 for details.
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Table 4: Determinants of Firm Inattention

Dependent variable: Absolute valuefirm errors aboupas 12-montt inflation

1) 2 3) 4) ) (6) () (8)
Age 0.25** -0.0t 0.0z -0.15%
(0.10 (0.09 (0.09 (0.09
Employmen 1.18*** 1.25%** 0.46*** 0.83***
(0.10 (0.09 (0.12 (0.11
Labor’s share of cos 0.14%** 0.0cC 0.11 % -0.0C
(0.01 (0.01 (0.01 (0.01
Trade Shar -0.01** 0.01** -0.0C 0.C1**=
(0.00 (0.00 (0.00 (0.00
Number of Competito -0.06***  -0.06%** -0.02***  -0.02***
(0.00 (0.00 (0.01 (0.01
Avg. margir 0.11%** 0.01 0.07*** -0.01
(0.01 (0.01 (0.01 (0.01
Price rel. to competito 0.06*** 0.01* 0.03*** 0.01
(0.01 (0.01 (0.01 (0.01
Firm’s past price chang -0.01** -0.02%** -0.01** -0.01%**
(0.01 (0.01 (0.01 (0.01
Industry PPI inflatio -0.08***  -0.03***  -0.03***  -0.03***
(0.01 (0.01 (0.01 (0.01
Expecte:size of price chang -0.06*** -0.02* -0.03** -0.01
(0.01 (0.01 (0.01 (0.01
Duration until price chant 0.26*** 0.16*** 0.15%** 0.10***
(0.02 (0.01 (0.02 (0.01
Abs. slope of profit functic -0.69%*  -0.71**  -0.45%*  -0.4€***
(0.11 (0.09 (0.10 (0.09
Industry FE N Y N Y N Y N Y
R? 3,15( 3,15( 3,14¢ 3,14¢ 3,147 3,147 3,14¢ 3,14¢
N 0.2z 0.4z 0.1¢ 0.3¢ 0.1: 0.41 0.2¢ 0.44

Notes The table reports estimates of firms’ absolut®rmsrabout inflation over the preceding twelve nimsntrom the main survey. Industry fixed effects are
defined as in Table 1. Robust standard errorsegrerted in parentheses. *** ** * denotes statialisignificance at 1%, 5%, and 10% levels respebtivSee

section 4.2 for details.
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Table 5: Persistence of Inattention

Industry FE N Y N N
Suk-Industry FE N N Y N
Weights N N N Y
Dependent variable: abs. error in the fol-u
e P 1) @) @) (4)
y
Panel A: Inflation over the previous 12 months
Abs. error for inflatiorin the main surve 0.596*** 0.392*** 0.387*** 0.715***
(0.038 (0.050 (0.051 (0.065
Observation 71¢€ 71€ 71¢€ 712
R? 0.32¢ 0.467 0.48¢ 0.36¢
Panel B: Inflation over the previous 3 months
Abs. error for inflation in the main surv 0.620*** 0.517*** 0.523*** 0.729***
(0.037 (0.047 (0.046 (0.052
Observation 71¢€ 71€ 71¢€ 712
R? 0.47¢ 0.51¢ 0.53¢ 0.67¢
Panel C: Output Gap
Abs. error foroutput ga in the main surve 0.510*** 0.520*** 0.513*** 0.582***
(0.04%) (0.043) (0.043) (0.057%)
Observation 71€ 71€ 71€ 712
R? 0.41¢ 0.41¢ 0.42¢ 0.40:

Notes The table reports regressions of firms’ absogirters for inflation over the last twelve monthsugel A), inflation
over the last three months (Panel B), or the copteameous output gap (Panel C) in the follow-upeyon firms’ errors
over the same variables in the main survey. Cohgamcluded but not reported. Column (2) includetustry fixed effects
while column (3) includes sub-industry fixed effecas defined in Table 1. Column (4) applies samyplveights. Robust
standard errors are reported in parentheses. *** tfenotes statistical significance at 1%, 5%, 40% levels respectively.
See section 4.3 for details.
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Table 6: Macroeconomic Forecasts of Firms and (eenomic Agents

Professiona

Recent data Central Bank Households Firms
Forecasters
Forecasts from 2013Q4
12-Month Ahead Annudnflation Rate
Mean Forecast (or actual val 1.5% 1.3% 2.0% 3.4% 5.3%
Std. Dev of Forecast 0.2% 2.0% 3.1%
Forecasts from 2014Q
12-Month Ahead Annudnflation Rate
Mean Forecast (or actual val 1.5% 1.9% 2.0% 3.6% 5.9%
Std. Dev. of Forecas 0.3% 1.8% 2.8%
12-Month AheadUnemploymel Rate
Mean Forecast (or actual val 6.0% 4.9% 5.3% n.a 5.2%
Std. Dev. of Forecas 0.3% n.a 1.2%
12-Month Ahead Annu:GDP Growth Rat
Mean Forecast (or actual val 2.3% 3.5% 3.4% n.a 3.1%
Std. Dev. of Forecas 0.5% n.a 0.8%
12-MonthChange ininteresiRates
Mean Forecast (or actual val 0.6% 1.9% 1.2% n.a 1.1%
Std. Dev. of Forecas 0.3% n.a 1.2%

Notes The table reports recent values, forecasts aspkdiion in forecasts of different macroeconomitatdes and for different agents. Actual inflaticries

are for the CPI and the 12-month change in intewsdss is for the 1-year bill. Actual values arenfrSept. or Dec. 2013 for main survey and followsupvey
periods respectively, except for interest ratesctviaire the average value from Oct.-Dec. 2013. mineisiverage value from Oct.-Dec. 2012. Forecasis the
Reserve Bank of New Zealand are from the Dec. 20t3Viarch 2014 Monetary Policy reports. Profesdifaracasts are from Consensus Economics. Household
inflation forecasts are from the Reserve Bank ovMealand’s Survey of Households. The inflatiorefaasts of households are trimmed by the Reservie &an
New Zealand and exclude all forecasts of inflatbove 15% and below -2%, so same trimming is agpplidirms’ inflation forecasts for comparison. @tHirm
forecasts are unadjusted. See section 5.1 forlgletai
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Table 7: Beliefs about Future and Past Inflation

Industry FE N N N Y N N
Suk-Industry FE N N N N Y N
Weighis N N N N N Y
(1) (2) 3) (4) ) (6)
Panel A: 12-Month Ahead Inflation Forecasts
Ftint,t_l 2 0.602*** 0.515**  0.449** (0.428** (.191***
(0.039 (0.039) (0.03¢ (0.03% (0.04)
Ftint,t_ 3 0.518**  0.249**  0.246*** 0.243** (0.126**
(0.047) (0.020) (0.040) (0.039 (0.05))
Observation 3,15( 3,150 3,15( 3,15( 3,15( 3,137
R? 0.18¢2 0.0¢ 0.19¢ 0.26¢ 0.32¢ 0.05:
Panel B: 3-Month Ahead Inflation Forecasts
Fime i 1o 0.606*** 0.478**  0.330*** 0.326*** 0.416***
(0.029 (0.020) (0.02%) (0.02%) (0.04¢
Fime,_s 0.615**  0.365***  0.238*** (0.236** (0.314***
(0.03)) (0.03) (0.039 (0.03%) (0.049
Observation 3,15(C 3,15( 3,15( 3,15(C 3,15(C 3,137
R? 0.27i 0.191 0.33: 0.37¢ 0.3¢ 0.32¢

Notes The table reports estimates of firms’ forecadtmfiation over the next twelve months (Panel A)tioree months
(Panel B) on their backcasts of inflation over jpoag 12 months!@nt_t_lz) and 3 monthsim, ,_;) from the main survey.
Constant is included but not reported. Industry sulgtindustry fixed effects are defined as in Tdbl€olumn (4) applies
sampling weights. Robust standard errors are regantparentheses. *** ** * denotes statisticajrsficance at 1%, 5%,
and 10% levels respectively. See section 5.2 ftailde
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Table 8: Determinants of Inflation Forecasts

12-Month Forecasts, All Firms in Main Survey Follow-up  3-Month Informed
Survey Forecasts  Firms
@ @ @) @) ®) 6) )
Fime i1z 0.29*** 0.26*** 0.24%** 0.09* 0.01 0.18*** 0.02
(0.03) (0.03) (0.03) (0.05) (0.07) (0.03) (0.09)
Fimee_s 0.12%+* 0.10*** 0.10%** 0.03 0.16* 0.12%* 0.04
(0.04) (0.04) (0.04) (0.05) (0.08) (0.03) (0.05)
Age 0.50%** 0.47*+* 0.43** 0.37* -0.16 -0.09 0.24*
(0.13) (0.14) (0.13) (0.22) (0.23) (0.10) (0.13)
Employment 1.22%** 1.32%** 1.13***  0.76*** 1.18*** 1.12%** 0.42**
(0.16) (0.16) (0.15) (0.28) (0.29) (0.12) (0.17)
Labor’s share of costs 0.05*** -0.06*** -0.02 -0.03 -0.00 -0.01 0.01
(0.01) (0.01) (0.01) (0.02) (0.03) (0.01) (0.01)
Trade Share -0.03*** -0.01** -0.01** 0.00 -0.01 P F** 0.01
(0.01) (0.01) (0.01) (0.01) (0.01) (0.00) (0.01)
Number of Competitors -0.03*** -0.04***  -0.04*** -2 -0.02 -0.03*** -0.01
(0.01) (0.01) (0.01) (0.01) (0.02) (0.01) (0.01)
Avg. margin 0.09*** -0.02 -0.00 0.00 0.00 -0.01 o
(0.01) (0.01) (0.01) (0.02) (0.03) (0.01) (0.01)
Price rel. to competitors 0.03** 0.01 0.01 0.01 0@. -0.00 -0.00
(0.01) (0.01) (0.01) (0.01) (0.02) (0.01) (0.01)
Firm’s past price changes -0.00 -0.01 -0.01** -0.01 0.00 -0.01** -0.00
(0.01) (0.01) (0.01) (0.01) (0.03) (0.01) (0.01)
Industry PPl inflation -0.05*** -0.00 0.04*** 0.08* -0.02 -0.00 0.01
(0.01) (0.01) (0.01) (0.04) (0.02) (0.01) (0.01)
Expected size of price change -0.03 -0.02 0.00 0.03 0.02 -0.00 -0.00
(0.02) (0.02) (0.02) (0.02) (0.03) (0.01) (0.02)
Duration until price change 0.03 0.06*** 0.11%*  D*** 0.09* 0.12%* 0.07***
(0.02) (0.02) (0.02) (0.04) (0.05) (0.02) (0.03)
Abs. slope of profit function -0.80%*** -0.74%xx  @7** -0.06 -0.45%** -0.26*** -0.37%**
(0.11) (0.12) (0.12) (0.21) (0.12) (0.10) (0.10)
Industry FE N Y N N N N N
Sub-Industry FE N N Y Y Y Y Y
Sampling Weights N N N Y N N N
R2 3,149 3,149 3,149 3,136 716 3,149 1,534
N 0.32 0.36 0.42 0.30 0.39 0.46 0.39

Notes The table reports estimates of firms’ forecasisftation over the next twelve months from theimsurvey, except
(5) when forecasts are from the follow-up survegt aalumn (6) when three-month ahead forecasts flemmmain survey

are used. In column (7), we restrict the sampfewf to those whose absolute errors for inflateer the precedine twelve
months were less than 2% points (“informed” firmE)e first two rows of coefficients refer to bac&tsaof inflation over

the previous 12 monthﬁt"(nt_t_lz) and 3 monthstnt_t_3). Industry and sub-industry fixed effects are wledi as in Table
1. Robust standard errors are reported in paresgh&s,**, * denotes statistical significance a¥ 5%, and 10% levels
respectively. See section 5.2 for details.
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Figure 1: Predicted Duration of Current Price Sp®l Actual Duration in Survey Data
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Notes The bars (left axis) show the number of firmsoripg a given expected duration before next pcicange in the
main survey. The lines show the fraction of firmsonactually adjusted their prices between the ¥ollgp survey and the
main survey, grouped by each duration. The redrieasures changes in prices as the differencetiardiprices reported
in the main and follow-up survey. The black lineasgres changes in prices as the change betweeurtbat price reported
in the follow-up survey and the previous price mgd in the follow-up survey. The previous pricedtie price 3 months
ago for firms surveyed in December 2013 or JanRafyl and 6 months ago for firms surveyed in Sepéer@013, October
2013, or November 2013. See section 3 for details.
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Figure 2: Predicted Size of Price Change vs. Adtuile Change in Survey Data
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Notes The figure plots firms’ expectation of the siZetlweir next price change (in %) as reported inritg@n survey X-
axis) versus firms’ actual percentage change icedoetween the follow-up survey and the main sufyeaxis) for firms
who reported that they expected to change pricésimihe next five months. Circles and crossesciadi the expected
duration (reported in the main survey) before thet price change. See section 3 for details.
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Figure 3: Inflation and Beliefs about Past Inflatio
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Notes The top figure plots annual CPI inflation for Néi@aland up to the date of the main survey. Thobofigure plots
the distribution of firms’ inflation errors: theftBrence between annual inflation at the time efghrvey and firms’ reported
belief about this rate. See section 4.1 for details
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Figure 4: Distribution of Inflation Errors by Inding
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Notes Each panel plots the distribution of the absokakies of firms’ errors about inflation over theepeding twelve
months by industry, as defined in TableDhta is from the main survey. See section 4.2i&bails.
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Figure 5: Distribution of 12-Month Ahead Inflatidforecasts by Industry
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Notes Each panel plots the distribution of the firmerdcasts of inflation over the next twelve montlysirfdustry, as
defined in Table 1Data is from the main survey. See section 5.2i&bails.

39



Fraction

4

hs

Figure 6: Distribution of Inflation Expectationsrass Firms
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Notes The two panels plot distributions of firms’ infilen forecasts over the next twelve months fromriten survey.
Panel A plots the distribution for all firms in tkervey while Panel B restricts the sample to fimm®se absolute errors
about inflation over the preceding twelve monthseatess than 2% points (“informed” firms). See &etb.2 for detalils.
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Figure 7: Inflation Backcasts and Forecasts by Kitmaracteristic
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Notes Each panel plots mean backcasts and forecastdlaion for firms grouped by firm characteristigs the main
survey. In Panel A, firms are grouped by monthd nekt expected price change, in Panel B by thalmer of competitors,
and in Panel C by the tercile of the distributidrthe steepness of the profit function. See sedi@rfor details.
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Appendix Figure 1: Dispersion in firms’ beliefs alhanacroeconomic variables
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Notes Each panel plots the distribution of the absoldkies of firms’ errors about different macroeamio variables.
The top figure uses errors about the contemporanealue of the output gap from the main survey. Middle figure uses
errors about contemporaneous unemployment ratestfre follow-up survey. The bottom figure uses er@bout 1-year
interest rates from the follow-up survey. Seeieact.1 for details.
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Appendix Figure 2: Distribution of Errors about RatInflation by Sub-Industries
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FIBS: Aux. Finance/lnsurance FIBS: Legal Services FIBS: Rental andndj Services
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Notes Each figure plots the distribution of the abselutlues of firms’ errors about inflation over fweceding twelve
months by sub-industry, as defined in Tahl®ata is from the main survey. See section 4.21&ails.
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Appendix Figure 3: Distribution of Inflation Foresta by Sub-Industries
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Notes Each figure plots the distribution of firms’ iafion forecasts for the next twelve months by suhusstry, as defined
in Table 1 Data is from the main survey. See section 5.2l&bails.
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Appendix Table 1: Robustness of Determinants atdméion

Baseline Sub-Ind. Errors<5% Sampling Followup Output
FE Weights Survey Gap Errors
(1) (2) (3 4) (5) (6)
Age -0.15* -0.15* 0.06 -0.22 0.28 1.18%*
(0.09) (0.09) (0.04) (0.16) (0.18) (0.22)
Employment 0.83%** (.81 0.19%** 0.82%** 0.90%**  3.83%xx
(0.11) (0.12) (0.05) (0.17) (0.21) (0.24)
Labor’s share of costs -0.00 0.00 0.01** -0.00 0.00 0.03*
(0.01) (0.01) (0.00) (0.01) (0.02) (0.02)
Trade Share 0.01**  0.01** 0.01%** 0.03** 0.00 0.05%**
(0.00) (0.00) (0.00) (0.01) (0.01) (0.01)
Number of Competitors -0.02%**  .0.02%**  -0.01** 0.00 -0.02%  -0.04**
(0.01) (0.01) (0.00) (0.01) (0.01) (0.02)
Avg. margin -0.01 -0.00 0.01%*+ -0.00 -0.02 0.06%**
(0.02) (0.01) (0.00) (0.01) (0.02) (0.02)
Price rel. to competitors 0.01 0.01 0.00 0.01 0.04***
(0.01) (0.01) (0.00) (0.01) (0.02)
Firm’s past price changes -0.01%**  .0.02%** -0.00 -0.01 -0.04%*+
(0.01) (0.01) (0.00) (0.01) (0.01)
Industry PPI inflation -0.03%**  0.03*** -0.00 -0.09*** -0.02 -0.07*
(0.01) (0.01) (0.01) (0.03) (0.01) (0.03)
Expected size of price change -0.01 -0.01 -0.00 -0.04** -0.04
(0.01) (0.01) (0.01) (0.02) (0.03)
Duration until price change 0.10%*  (0.11*** 0.02%x* 0.05** 0.38%**
(0.01) (0.02) (0.01) (0.03) (0.04)
Abs. slope of profit function  .0.46*+* -0.45% .0, 15%* -0.20 -0.09 -1.61%%
(0.09) (0.09) (0.04) (0.17) (0.10) (0.21)
Industry FE Y N Y Y Y Y
Sub-Industry FE N Y N N N N
N 3,146 3,146 2,262 3,133 715 3,146
R 0.44 0.45 0.30 0.48 0.49 0.45

Notes The table reports estimates of firms’ absolutersrabout inflation over the preceding twelve nmsrftom the main
survey, except for column (5) which uses data ftbenfollow-up survey and column (6) which uses &liscerrors about
the output gap. Column (3) restricts the samplfirtes whose absolute errors about inflation over pineceding twelve
months were less than 5% points. Column (4) uselaag weights in the estimation. Industry and sudustry fixed
effects are defined as in Table 1. Robust stanefacds are reported in parentheses. *** ** * degmstatistical significance
at 1%, 5%, and 10% levels respectively. See sedtdifior details.
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Appendix 1: Survey questions used in the paper

Main Survey

What is the main product of this firm?
“Main product”: The product (good or service) orgwot group from which this firm gets its largesashof revenue.

How many workers are employed in this firm? How may are used for the main product or product line?

Employment for firm: Employment fmain product:
Full-time:
Contracted:
Part-time:
Casual:

How many years old is the firm?

Answer: year(s) old

Report the dollar value of the total amount produce by this firm over the last 3 months and that forthe main product

or product line. Please also report the dollar vale of the amount the firmcould have produced over the last 3 months
if it had been operating at full capacity(i.e. given the equipment and machinery alreadyldce and ready to operate; with
normal downtime; with the number of shifts, houfreeration and overtime pay that can be sustaindér normal conditions
and a realistic work schedule in the long run; falneaterials, utilities, etc. are fully availablbe same product mix as the
actual production).

Total Production Value Production Value forMain Product
Actual Production: e S $
Potential Production: . S $

What percentage of the firm's revenues in the last2 months came from sales in New Zealar(@s. other countrie8)

Answer: % of sales originating in New Zealad |

How many direct competitors does this firm face ints main product line?

ANSWER  cccoossssassssscoc firms. |

Out of the total revenues of the firm, what fractio is used for compensation of all employees and wtfaaction is used
for the costs of materials and intermediate inputg§raw materials, energy inputs, etc...)?

Labor Costs Costs of Materials and othénputs
Share of total revenues: .. 00 %

What is the average selling price of this firm’s man product (or product group)?

Domestic market current price = (NZSB) e
Overseas market current price (if applicable) Scurrency.......... )
N/A (please tick) 1

How would you compare the price of this firm’s mainproduct relative to the prices of competing produts (of similar
quality, characteristics, warranty)? Please provié an answer in percentage termge.g. “-10%” if your product is 10%
cheaper than that of most comparable competitors).

ANSWEr: e %
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What was the average selling price (in domestic mket) of this firm’s main product (or product group) in previous
periods?

3 months @go = (NZSB)........cceeeeees s
6 months ago = (NZ$)..
9 months ago = (NZ$)..
12 months ago = (NZ®)...........ooocoe
N/A (please tick)

Considering your main product line or main line of services in the domestic market, by what margin deeyour sales
price exceed your operating costéi.e., the cost material inputs plus wage costsbtioverheads and depreciation)? Please
report your current margin as well as historicaheerage margin for the firm.

Current Margin Average Margin
Answer: % %

Approximately how often does this firm regularly review (formally) the price of its product?

Please circle the appropriate number:
1 = daily

2 = weekly

3 = monthly

4 = quarterly

5 = half-annually

6 = annually

7 = less frequently than annually

8 =N/A

When do you expect this firm to next change its pde of the main product and by how muchPlease provide a numerical
answer in months for the former (e.g. “0” for witlthe next month, 1 for one month from now, ...) angkrcentage answer
for the latter (e.g. “+10%” for a 10% increase itce or “-10%” for a 10% decrease)

Answer: | expect my firm to change the price of oumain productby .................. %in .o months

If this firm was free to change its price(i.e. suppose there was no cost to renegotiatimgracts with clients, no costs of
reprinting catalogues, etc..tight now or in three months, by how much would itchange its price in either casePlease
provide a percentage answer (e.g. “+10%" for a 1@&tease in price)By how much do you think profits would change as
a share of revenues in either casé?ease provide a numerical answer in percent (€1§)%" if profits are expected to rise
by 10% of revenues).

If price could change this month: If price cald change in three months:
Expected change in price: . % e %
Expected change in profits: ... %f revenues Ll % of revenues

During the last three months, by how much do you think prices changed @vall in the economy? Please provide an
answer in percentage terms.

Answer: . %

During the next three months, by how much do you think prices will chang overall in the economy?Please provide an
answer in percentage terms.

Answer: e % |

During the last twelve months, by how much do you think prices changed @avall in the economy? Please provide an
answer in percentage terms.

Answer: e % |
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During the next twelve months, by how much do you think prices will chang overall in the economy?Please provide an
answer in percentage terms.

ANSWEr: e %

By how much higher or lower than normal do you thirk the current level of overall economic activity is?Please provide
an answer in percentage terms (e.g. “-5%” for freecent lower than normal, “+10%” for ten perceighler than normal,
etc...).

ANSWEr: e %

Follow-up Survey

What is the selling price of this firm’s main product (or product group)?

Domestic market current price = (NZ$)
Overseas market current price (if applicable) Xcurrency...... . ) I
N/A (please tick) 1

How would you compare the price of this firm’s mainproduct relative to the prices of competing produts (of similar
quality, characteristics, warranty)? Please provié an answer in percentage termée.g. “-10%” if your product is 10%
cheaper than that of most comparable competitors).

Answer: . %

What was the average selling price (in domestic mket) of this firm’s main product (or product group) in previous
periods?

3 months ago = (NZ$)
6 months ago = (NZ$B).....ooeee,
9 months ago = (NZ$)..
12 months ago = (NZS). ...
N/A (please tick) ]

Considering your main product line or main line of services in the domestic market, by what margin deeyour sales
price exceed your operating costé.e., the cost material inputs plus wage costmbtioverheads and depreciation)? Please
report your current margin.

Answer: e % |

Report the dollar value of the total amount produce by this firm over the last 3 months and that forthe main product

or product line. Please also report the dollar vale of the amount the firmcould have produced over the last 3 months
if it had been operating at full capacity(i.e. given the equipment and machinery alreadyldce and ready to operate; with
normal downtime; with the number of shifts, houfrsperation and overtime pay that can be sustainedér normal conditions
and a realistic work schedule in the long run; falneaterials, utilities, etc. are fully availablbe same product mix as the
actual production).

Total Production Value Production Value forMain Product
Actual Production: e S $
Potential Production: e S $

Please report when and by how much you expect to xtechange the price of your main product and your eacond main
product. Please provide a numerical answer in months fdtirations (e.g. “0” for within the next monthfdt one month
from now, ...) and a percentage answer for the ditleeoprice change (e.g. “+10%" for a 10% increiasgrice or “-10%" for
a 10% decrease)

Months until next price change Expected sizef mext price change
Main product: months L %
Second main product: ... months N )
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Using the following frequencies, please identify o often this firm (formally) reviews the price of its main product and
its secondary main product:1- daily, 2- weekly, 3- monthly, 4- quarterly, 5alfrannually, 6- annually, 7- less frequently
than annually.

Frequency of price reviews
Main product:
Second main product L

During the last three months, by how much do you think prices changed evall in the economy? Please provide an
answer in percentage terms.

Answer: . %

During the next three months, by how much do you think prices will chang overall in the economy?Please provide an
answer in percentage terms.

Answer: e % |

During the last twelve months, by how much do you think prices changed @vall in the economy? Please provide an
answer in percentage terms.

ANSWEr: e %

During the next twelve months, by how much do you think prices will chang overall in the economy?Please provide
an answer in percentage terms.

ANSWEr: e %

By how much higher or lower than normal do you thirk the current level of overall economic activity is?Please provide
an answer in percentage terms (e.g. “-5%” for freecent lower than normal, “+10%” for ten perceighler than normal,
etc...).

ANSWEr: e %

What do you think the unemployment rate currently s in New Zealand and what do you think it will be m twelve
months? Please provide a quantitative answer in percentxges (e.g. “5.2%” for an unemployment rate of 5)2#er each
period.

Current unemployment rate Unemployment rate in 12months

What do you think is the interest rate on a 1-yeagovernment bond currently and what do you think itwill be in twelve
months? Please provide a quantitative answer in percentxges (e.g. “5.2%” for an unemployment rate of 5)2er each
period.

Current interest rate Interest raten 12 months
.................. % i, %0

Please assign probabilitiegfrom 0-100)to the following ranges of overall percentage prie changes in the economy over
the next 12 months:(Note that the probabilities in the column shoulchgto 100)

Possible percentage changes in prices Probabilisie
More than 5% peryear: L %
From 4 to 5% peryear: L %
From 3to 4% peryear: L. %
From 2 to 3% peryear: %
From 1to 2% peryear: L. %
FromOto 1% peryear: %
Prices will fall (<0% peryear): e %
Total (each column should sum to 100%): 100 %
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Appendix 2: Classification of firms into industriesand sub-industries

SIC2 Codes

Manufacturing

Chemicals and metals 1700-2299

Equipment and machinery 2300-2499

Food and beverage 1110-1219

Paper/wood, printing and furniture 1400-1699,22699

Textile and clothing 1300-1399
Trade

Car, supermarket and food retailing 3900-4199

Hotel and food services 4400-4599

Other store retailing 4200-4399

Wholesale trade 3300-3899
Professional and financial services

Accounting services 6932

Finance 6200-6299

Insurance 6300-6399

Aux. finance and insurance 6400-6499

Legal services 6931

Rental, hiring and real estate 6600-6799

All other professional services 5400-6099, 69609 (excl. 6931, 6932)
Construction and transportation 3000-3299, 4600-5399

Notes The table reports allocation of SIC codes to stdes (in italics) and sub-industries (not inigal
+ Construction and transportation).
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Appendix 3. Construction of sampling weights

The statistical office of New Zealand provides dethinformation on the number of firms by indusfop

to four-digit disaggregation of ANZSIC-06 industiassification) and firm size bins (1-5, 6-9, 10-20-

49, 50-99, 100+ employees). The data can be accaigp://www.stats.govt.nz/'Business demography
tables”, “employment size groups for geographidu(ANZSIC06) 2000-2013.” The information on the
number of firms is based on the Statistic New Zwdlhongitudinal Business Frame. The Statistic NZ
Business Frame generally includes all employindsuand those enterprises with GST turnover greater
than $30,000 per year.

Denote the population number of firms in industayd employment sizewith N;. For each industry and
bin size, we compute the number of firms in ouwveyr Denote the number of firms in our survey in
industryi and in size birs with N;s.

We construct the weight for firms in industrgnd firm size birs asw;; = N;/Njs.

In our baseline results, we use weights construitie8 firm size bins (6-9, 10-19, 20-49, 50-990%
employees) and 3-digit ANZSIC-06 industry classifion. We use 3-digit industry classification tsere
that we have firms in all industries. Note thatlie survey we collected information only on firmihw
more than 5 employees. We exclude firms with Searefr employees because these firms are likelyito fa
below the economic significance criteria on StatisNew Zealand's Business Frame (BF).

The average value af;; is 11.7, the median is 5.5, the standard deviatidrb.5. In a small fraction of
casesv;s < 1, which is likely to arise due to inconsistenciesndustry/size classification of firms in our
survey and in the official statistics. For examphe official data uses employment in February gvoilir
data are for the fourth quarter. Industrial andifess classifications for smaller firms in the ciffi
statistics are primarily maintained using admiitithe data while we use survey responses of filnasia
their main product. As we increase the coarsenfdisrosize and/or industry classification, thedtian of
cells withw;s < 1 shrinks to zero. In a handful of cases, > 100. To avoid the adverse effects of
assigning large weights to a small number of fifthgs can have a disproportionate effect on regmass
estimates), we censax; at 100.
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Appendix 4. Verify wording of questions

Consistent with the Michigan Survey of Consumers,asked firms about the expected changwioes

The economists, however, often operate with irdtatiates. While there is a one-to-one mapping batwe
changes in prices and inflation rates, one maydmeerned that the wording of the question may be
important here since people may have cognitiveeliag difficulties with respect to this mapping. In
addition, when we ask firms about expected inftatiwer the next three months, we implicitly assuinz
firms report annualized inflation rates. To asghssimportance of these issues, we presented atiezn
formulations of the expected inflation (e.g. Q1®50 randomly selected firms.

BaselineDuring the next three months, by how much do you think prices will chang overall in the
economy? Please provide an answer in percentageres.

Alternative #1 During the next three months, what will be the inflation rate in the ecoomy? Please
provide an answer in percentage terms.

Alternative #2:During the next three months, what will be the annualized inflation ratein the
economy? Please provide an answer in percentagertes.

We asked similar questions about inflation overrtbet twelve months as well as about past inflatiear

the last three and twelve months. Appendix Table shows that the differences in responses across
guestions are not statistically significantly difat from zero. Thus, firms do not appear to syst&m
biases or exhibit difficulties with interpretingetigjuestions.

In addition to asking firms about their point foasts, we asked firms to provide probability disttibn
for their forecasts. The question is formulatedoilews:

21. Please assign probabilitiegfrom 0-100)to the following ranges of overall percentage prie changes in
the economy over the next 12 monthgNote that the probabilities in the column shoulchso 100)

Possible percentage changes in prices Probabilisie
More than 5% peryear: L %
From 4 to 5% peryear: L %
From 3to 4% peryear: L. %
From 2 to 3% peryear: L %
From 1to 2% peryear: L %
FromO0to 1% peryear: %
Prices will fall (<0% peryear): e %
Total (each column should sum to 100%): 100 %

One may be concerned that the implied mean fronptbkability distribution may be different from the
point forecast reported by firms because firms taye cognitive biases and difficulties in connegtin
point forecasts and distributions for their fordsas We calculate the mean forecast implied by the
probability distribution as follows:

F'tiﬂt_ﬂ_lz =—-0.5x% (Prices will fall (< 0% per year)) + 0.5 X (From 0 to 1% per year) + 1.5
X (From 1 to 2% per year) + 2.5 X (From 2 to 3% per year) + 3.5
X (From 3 to 4% per year) + 4.5 X (From 4 to 5% per year) + 10
X (More than 5% per year)
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Note that the value for thbre than 5% per year) bracket is set at 10 to reflect that many firmgart
high mean inflation forecasts and that firms repgra high weight on this bracket have inflatiorefoasts
on average in excess of 10 percent per year. Afppé&iglire 4.1 plots point forecast for inflatia‘*/'tg'nrt“12
against the mean value implied from the probabdit;tributionF}nt_le. Note that many observations
are above the red line, which shows results frdittesl OLS regression. To explain this pattern, sheuld
observe that many firms predict more than 5 perg#lation (point forecasts) and thus put a verghhi
weight on theNilore than 5% per year) bracket. Since the bracket cannot provide detailsflation above
5%, the mean implied by the distribution is noteatd capture variation on inflation expectations\ab
5% and hence errors are likely to be one-sided.

To evaluate this conjecture, we present resuitegrtassing?,_?nt_pr12 on F,_E'nt,HlZ using OLS and quantile
(median) regressions (Appendix Table 4.2). Quantdgressions minimize the effect of influential
observations and outliers. We also present refultsubsamples where firms predﬁmt_tﬂz < 5% and
Ft"nt“lz > 5%. Note that with quantile regressions, which aastieensitive to one-sided errors, the slope
is close to one and the constant term is closenwin all cases. The constant term for the OL$esgions

is largest for firms WithF"tint_tJr12 > 5% while the slope for these firms is smaller than fions with
F}nt_tﬂz < 5%. Thus, we conclude that, although constructiobratkets limits information for inflation
rates above 5%, point forecasts for inflation dose to the mean forecasts implied by the prokgbili
distributions.
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Appendix Table 4.1. Mean differences in respongdsmteline and alternative formulations of inflatio
expectation questions

Backcas Forecas
3 month: 12 month 3 month 12 month
1) (2 3) (4)
Panel A: Alternative #1, inflation expectations
Difference from the baseli -0.17¢ -0.73¢ 0.28( -0.80¢
(0.440 (0.601 (0.696 (0.€33)
Panel B: Alternative #2, inflation expectations
Difference from the baseli 0.161 0.82¢ 0.46¢ -0.09¢
(0.387 (0.539 (0.539 (0.651
Panel C: Alternative #1, change in inflation expéons
Difference from the baseli -0.03( -0.07(¢ 1.353* -0.54¢
(0.370 (0.456 (0.607 (0.740
Panel D: Alternative #1, change in inflation expicins
Difference from the baseli -0.45; -0.60: 0.701 -0.312
(0.468 (0.606 (0.538 (0.685

Notes the table reports the difference between the mesponse to a question in alternative formulatiod the
mean response in the baseline formulation of thestipn. The sample of firms used for the baselmmélation is
constrained to cover only industries (3-digit Igublt are populated by firms that answered amredteve
formulation of the question. ** denotes statistis@nificance at 5% level.
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Appendix Table 4.2. Consistency of inflation forstsa point estimate vs. mean implied by the prdligbi

distribution.
Dependent variable: Regressio -

h i OLS Quantile
Point forecasf{m, ¢4 o) @)
Panel A: all observatio
Mean forecast implied by the distributidifs; 41, 1,167 11110

(0.063 (0.053
Constar 0.566” -0.33¢
(0.339 (0.333
Observations 71€ 71€
R-square 0.261
Panel B: firms with/m, .1, < 5%
Mean forecast implied by the distributidffs; ;4 1, 0.951*** 1.026***
(0.246 (0.043
Constar 0.93¢ -0.10:
(0.774 (0.141
Observation 22¢ 22¢
R-square 0.10¢
Panel C: Firms wittf{m, .1, > 5%
Mean forecast implied by the distributidffr; ;412 0.798*** 0.916***
(0.191 (0.191
Constar 3.375* 1.09¢
(1.409 (1.398
Observation 487 487
R-square 0.03¢

Notes Responses are from the follow-up survey. Robiastdard errors are reported in column (1). ***, **
shows statistical significance at 1%, 5%, and 18%&lk respectively.
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Appendix Figure 4.1. Point forecast for inflatios. ynean forecast implied by the probability disttibn.
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Notes Ft"nt_tﬂz is on the horizontal axi§tint_t+12 is on the vertical axis. Responses are from thevieup survey.
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