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Abstract

In the wake of the Covid-19 pandemic, this research explores the effects of inflation surges on

firm expectations and behavior. Utilizing exclusive data from the Israeli Central Bureau of

Statistics, we investigate the evolution of inflation expectations within Israeli firms from late

2021 to early 2023. Our analysis highlights that the most pronounced impact of inflation shocks

occurs during the third quarter of 2022, driving heightened inflation expectations, increased

disparities among firms' viewpoints, and larger errors from actual inflation. These outcomes are

largely the same across firm sectors and sizes and are found to also affect pricing strategies

although not employment.
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Introduction

After decades of stable inflation, the world was rocked during the emergence from the

Covid-19 pandemic with inflation surges. These surges were especially noticeable in America,

hitting a maximum inflation peak of 9.1% in June 2020 after having stable monetary policy for

the past 20 years. It also affected Israel, reaching a peak of 5.3% as recently as December 2022

(OECD). While the main effect of inflation shocks is the one that hits our pockets, it is also

essential to understand how they impact the expectations for inflation, which in turn can affect

inflation in a potentially disastrous feedback loop. Graph 1 shows a clear rise in average

expectations with inflation, but it’s impossible to know from this what part of the rise is

attributable to the inflation shock itself. In our essay we examine the emerging effects of the

Covid-19 inflation shocks on the expectations of Israeli firms from the end of 2021 to the

beginning of 2023. Using novel data from the Israeli Central Bureau of Statistics (CBS) we find

that the effects of the shock peaked in the third quarter of 2022, including an increase in: the

expectations themselves, disagreement amongst firms, and the error from the actual inflation

rates.

Graph 1
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Literature Review

Causes of Hyperinflation and Inflation shocks and Central Bank Responses

The study of the properties of inflation shocks and hyperinflation started as far back as

1956 with Cagan and was further studied by Sargent and Wallace in 1981 and then Marcet and

Nicoli who were able to look into the inflation shocks of the 1980’s and its connection to fiscal

discipline and the need to lower seigniorage to prevent hyperinflations. The more recent inflation

shocks from the Covid-19 crisis have their own unique causes and characteristics, demanding

updated research to understand it. Different economists have theorized as to the causes ranging

from unrestrained monetary policies with stimulus checks and quantitative easing, while others

have pointed to labor shortages and global supply chain bottlenecks (Cochrane, 2022, Di

Giovanni, 2022). Recent research relating to the inflation after Covid-19 has shown that inflation

tends to be persistent, with surges often followed by high inflation rates for several years after

their peak. Additionally, after an inflation surge, short-term inflation expectations tend to

gradually catch up with realized inflation, while long-term inflation expectations exhibit mild but

persistent increases (Blanco et. al, 2022).

What’s apparent, however, is that the central bank failed to act in a manner that would

prevent these shocks. The reason for this delay in enacting the appropriate policy has been

attributed to the uncertainty of the economy during 2020-2022 and the belief that the inflation

shocks would be temporary, overconfidence on the ability of inflations expectations to remain

anchored, overreliance on the credibility of the central bank to maintain inflation rates, and

viewing the early inflation as a market correction to previously low inflation (Reis, 2022). Other

economists have speculated about the political pressures that may have contributed to the Federal

Reserve's delayed response. They have also studied the potential effects of this delay, such as

larger fluctuations in the policy rate, unemployment, and inflation. They note that the cost of the

delay depends on whether the public assumes the central bank will eventually respond. They

recommend that the Federal Reserve always assume inflation shocks will be persistent and not

temporary. (Walsh, 2022).
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Hyperinflation in Israel

While much of the literature has dealt with hyperinflation and inflation shocks in the

USA and drawn clear parallels to the inflation shocks of the 1980’s, as our essay deals with the

Israeli economy, it is essential to understand Israel’s bout of hyperinflation in 1985. The

hyperinflation in Israel was caused by four main factors: general reliance on debt due to the

instability of the region and need to finance constant wars, the oil crisis and the subsequent rise

in oil prices, changes in monetary policy that depegged the shekel foreign exchange rate, and the

collapse of the stocks of the four largest Israeli banks. These factors caused the Israeli public to

abandon the shekel in favor of the dollar, a stable currency, causing a steep devaluation of the

shekel. This coupled with strong labor unions who pegged wages to inflation, led to the eventual

480% hyperinflation in 1985.

The Israeli government was able to successfully disinflate the economy through short

term freezing of prices and wages, significant budget cuts, financial aid from the United States to

reduce debt, and reintroducing a set exchange rate for the shekel to the dollar. However, most

importantly and what makes the current inflation situation significantly different than the

previous, is that the government granted the central bank autonomy to decide the monetary

policy. This limits the government’s ability to take on debt and allows the interest rate to be

moved as needed in order to stabilize the economy (Charles and Marie, 2019).

The Forming of Inflation expectations

While the connection between inflation and inflation expectations has always been

known dating back to naive expectations and up to today with rational ones, there is a nascent

field of literature exploring how exactly these expectations are formed. While expectations are

dependent on the information available to entities, it is unclear if these entities have access to all

information at once or only partial information and if their information is constantly updated or

updated at discrete periods so that they may have outdated information. Researchers

incorporating these theories into their models have found that expectations don’t adjust 1 to 1

after shocks, converge independently of the type of shock and agent, and that there is no

discernable increase in disagreement after a shock amongst experts, although there is for

consumers after oil shocks. (Coibion and Gorodnichenko, 2008).
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While there are different types of expectations depending on the entity, our paper focuses

specifically on business expectations. One such paper who focused on these used survey data

from New Zealand to show that firm expectations are largely heterogeneous and resemble more

closely consumer expectations than those of professional forecasters. They also showed that

when firms are exposed to more relevant information, their predictions rise in their accuracy.

Additionally firms that have more of a need for information are more likely to be accurate,

although firms in general rarely ever expect inflation to fall (Coibion, et al 2018). Another paper

focused on an experiment with firm inflation expectations in Italy. It found that consistently

supplying inflation information to firms before they filled out their expectations, increased the

accuracy of their expectations and lowered disagreement. Another finding was that expectations

had a direct effect on if a firm would raise their price, and if there was lower bound for the

central bank, would also decrease employment (ibid, 2019). It should be noted, however, that

there are researchers who disagree with the use of surveys to accurately represent expectations

(Pesaran and Weale, 2005).

Anchoring of Expectations

Recent monetary policy has had a focus on “anchoring” inflation expectations meaning

that the expectations move little from a set number (usually the inflation target). The literature

has shown that when expectations are firmly anchored, countries have less sensitivity to

macroeconomic shocks and return to their original state sooner (Bems Et. al, 2018). In terms of

how expectations get anchored, research has shown that this is correlated to consistent and

effective behavior by the central bank (Carvalho, 2017). However recent empirical data from

New Zealand has shown that despite successful inflation targeting for the past 25 years,

managers of firms have a wide variance in their expectations of inflation implying a failure of

effective monetary policy to anchor inflation expectations, or at least for firms (Kumar, 2015).

With the Covid-19 pandemic and the recent inflation surges coupled with the Federal reserve

failing to act in a timely manner, some researchers have worried that inflation expectations will

unanchor from their anchor thus causing increased variance in inflation (Blanchard 2022).
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Expectation and Inflation modeling

While models do exist to attempt to plot inflation expectations, their parameters are

constantly being tweaked in order to achieve increased empirical accuracy. Some economists

have attempted to improve their models by adding inflexible prices while still maintaining the

ability for ongoing inflation (Christiano et. al, 2005). Other researchers have focused on the

appropriate scope used in their models, and if including previous sudden hyperinflation events

help improve the accuracy in measuring inflation around the Covid-19 pandemic (Schmitt-Grohe

and Uribe, 2022).

Summary Statistics and Methodology

Data cleaning and Summary Statistics

Our data is taken directly from the CBS Business Climate survey, and primarily uses the

question: “According to your evaluation, what is your expectation for Cumulative percentage

change on consumer price index?” This query pertains to both a three-month and one-year

timeframe, permitting responses between -99.99 and 99.99. The survey is released monthly and

is tailored to five different sectors: Industrial, Construction, Retail, Hotels (having this as its own

sector is unique to Israel), and Service. The expectations and consistency for which firms need to

respond to the survey is based on their size group of which there are six. For the purposes of our

research, we group the sizes into three: 1-49 employees as small, 50-249 as medium, and 250+ as

big.

As our data is from survey data there are a number of preprocessing steps we need to

perform before the data is usable. First we exclude all firms who never answered the question,

leaving us with 2200 unique businesses. We then remove outliers which we define as any

projection above 10% growth and below -4% as we consider these estimates extreme and not

representative of the actual sample’s expectations. From these, 281 data points were removed

which only amounted to 10 unique businesses meaning that most of the extreme expectations

were focused in just a few firms. Finally we remove all firms that never answered the question at

least 4 times in a row in order to add expectation lags to the regression and we are left with 1419

firms for the 3 month sample and 1430 for the year sample.
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Table 1

Within this sample the majority of firms are either in the industrial or service industry and due to

the sample and weighting techniques of the CBS, the majority size are big businesses (250+

employees) as can be seen in Table 1. It should be noted that firms that switch sectors or size at

some point during the timeframe are counted in both of the categories that they’re found in

accounting for the slightly higher than 100% present in the total of the different categories. The

span of the sample stretches from April 2016 until February 2023, with the lags going back until

January 2016, when the current iteration of the survey was implemented.

We also create a reduced sample of 657 firms, who reported their inflation expectations at

least 38 times. This additional analysis acts as a robustness check, based on the idea that firms

consistently providing responses demonstrate a greater level of consideration and informed

expectations. The main distribution changes from this is an increase in the amount of industrial at

the expense of construction and hotel firms in the sample. For size we see a growth in the

amount of big businesses at the expense of medium, but mainly small firms.

Methodology

For our research we evaluate the following regression:

𝐸𝑥𝑝𝑒𝑐𝑡𝑎𝑡𝑖𝑜𝑛𝑠
𝑆𝑒𝑐, 𝑆𝑖𝑧𝑒,𝑖,𝑡

= α +  β
1

𝑡−3

𝑡−1

∑ 𝐸𝑥𝑝𝑒𝑐𝑡𝑎𝑡𝑖𝑜𝑛𝑠
𝑆𝑒𝑐,𝑆𝑖𝑧𝑒,𝑖,𝑡

+ β
2

2021𝑄4

2023𝑄1

∑ 𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛 𝑆ℎ𝑜𝑐𝑘
𝐷

+ γ𝑋
𝑖
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Here, the dependent variable denotes the expectations for a given firm i and time period t within

the sector Sec and size group Size. The explanatory variables consist of the following

components:

1. Expectations: This represents the three previous months of inflation expectations for the

specified firm.

2. Inflation Shock: A series of dummies, starting from the fourth quarter of 2021 through the

first quarter of 2023, designed to capture the impact of inflation shocks on expectations in

comparison to pre-shock levels.

3. X: This factor encompasses the individual firm characteristics, including size, sector, and

the one way fixed effects.

The initiation of the inflation shock is pinpointed to September 2021, coinciding with the first

instance of inflation exceeding 2%. To analyze the data, we employ a panel regression

framework, incorporating one-way fixed effects to account for individual firm-specific effects.

Additionally, we perform an alternative regression without the inclusion of expectation lags.

To explore the influence of inflation shock periods on various factors, we undertake

further tests by substituting the expectation value with the standard deviation of the month by

sector for both three-month and year-long expectations. Furthermore, we assess the effect of the

inflation shock periods on the error value associated with three-month expectations.

Subsequently, we conduct two additional panel regression analyses employing one-way

fixed effects. These analyses are focused on addressing two relevant survey questions that

pertain to the firm's anticipated changes in both pricing and employee levels over the

forthcoming three-month period. The original survey featured five response options, ranging

from "increase sharply" and "increase slightly" to "stay the same," "fall slightly," and "fall

sharply." To enhance the applicability of the regression models, we condense these responses

into three distinct possibilities: "rise" (coded as 1), "stay the same" (coded as 0), and "fall"

(coded as -1).

To ensure the robustness of our findings, we undertake a series of robustness checks.

Specifically, we execute all the regressions using a standard ordinary least squares (OLS)
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approach, both with and without incorporating lags. Furthermore, in order to expand the scope of

our analysis, we conduct the regressions on both the sample dataset and the population dataset.

For the latter, we incorporate survey weights provided by the CBS (Central Bureau of Statistics),

which serve to offer greater representation to smaller and medium-sized firms. All these

regressions can be found in the appendix.

Results

In table 2, all regressions exhibit a notable peak of heightened annual inflation

expectations in the shock dummies, reaching approximately 0.77 during the third quarter of

2022. The coefficients depicted in Graph 2 correspond to the regression in column (1), revealing

an almost linear ascent until the third quarter of 2022, succeeded by a decline in the subsequent

quarter and a minor resurgence in the initial quarter of 2023. Akin to this pattern, the Reduced

regression in column (2) demonstrates a comparable trajectory, albeit with slightly diminished

outcomes—likely stemming from the exclusion of firms with limited observations, who might

tend to provide elevated inflation estimates. The omission of lags accentuates the coefficient

impact, given the fewer controlled variables, thereby attributing more influence to the underlying

shocks themselves. Unexpectedly, the coefficients in the reduced model surpass those of the

expanded model for the lagless regression.

In column (5), which represents the standard deviation indicating the disagreement

among firms, the coefficients follow a nearly linear progression, as depicted in graph 3.

Subsequently, after the third quarter of 2022, the coefficients demonstrate a more gradual

increase. This pattern suggests that following the initial inflationary shocks, the disagreement

among firms experienced a significant rise until the third quarter, after which it stabilized. This

upward trajectory in disagreement aligns with our expectation type, consistent with the findings

of Coibion and Gorodnichenko (2008) regarding consumer expectations and oil shocks. Notably,

the coefficients observed in the reduced panel are noticeably smaller, showing a decline after the

third quarter of 2022. This implies reduced disagreement among firms that have participated for

an extended duration.
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Table 2
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Table 3
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Graph 2

Graph 3
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In terms of differences across sectors and size, in relation to the industrial sector in column (1)

the other sectors' coefficients are higher, but only retail is statistically significant. It should be

noted that there were difficulties receiving coefficients for the hotel industry with one way fixed

effects, likely due to the small sample size, but there are coefficients for the OLS regression

available in the appendix. In regards to size, neither the coefficients for small nor medium sized

businesses are statistically significant.

Graph 4 shows both the expectation and standard deviation coefficients overlaid on top of

eachother for column (1) and (5). We can see the similarities in the trend, with some type of

turning point in the third quarter of 2023. For the expectations, the coefficient starts to fall and

for the standard deviation the slope noticeably decreases.

Graph 4
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Graph 5

For the 3 month predictions in table 2 column (1) we receive a similar trend for the

coefficients with a peak in the 3rd quarter of 2022, albeit comparatively modest, hovering around

0.35. This observation underscores the lower expected inflation for 3 months in relation to a year.

Moreover we see smaller coefficients for the reduced panel and increased ones for the lagless

regressions corroborating the results for the year predictions. Graph 5 shows a similar trend to

graph 2, albeit a bit less steep of a curve demonstrating the visual similarities between the

inflation shocks.

Conversely, the coefficients associated with the 3-month standard deviation, found in

column (5), deviate from the relatively linear progression observed in the year expectations.

Instead, they exhibit oscillations between quarters, as illustrated in graph 6. While a peak

remains evident in the third quarter of 2022, a corresponding apex emerges in the first quarter of

2023. These divergences likely mirror the heightened uncertainty surrounding the short-term

effects of inflationary shocks, in contrast to the more consistent and enduring alterations

observed in long-term inflation trends.
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Graph 6

Regarding the 3-month expectations, we conducted a regression analysis on the error

term, defined as the difference between the projected inflation rate in three months and the actual

inflation rate in three months. Due to our sample being confined until February 2023, running the

error regression on year-long inflation expectations for all requisite quarters was unfeasible. In

terms of the results, we can see in table 4 column (1) that the inflation shock coefficients are all

negative, meaning that firms consistently underestimated the 3 month inflation rate. Concerning

the overarching patterns, graph 7 aligns with the expectation and standard deviation regressions,

displaying a peak (or, in this instance, a valley due to the negative coefficients) in the third

quarter of 2022, followed by a stabilization in subsequent quarters. Notably, the standard

deviation for the coefficients increases significantly for the last quarter implying a high variance

in the errors of the firms.Graph 8 superimposes all the three-month regressions, with the error

regression's coefficients altered to positive values for clarity of interpretation.
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Table 4.
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Graph 7

Graph 8
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Table 5
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Table 5 shows us the regression from the additional questions we used. In column (1),

focusing on the price change regression, a discernible trend emerges: while all inflation shock

dummy coefficients exhibit positivity, the influence of these shocks on firms indicating their

intent to raise prices within three months remains relatively modest when juxtaposed with the

realized inflation rates. The highest coefficient is the first quarter of 2022 which only increased

the chance of firms saying they would raise prices by a mere 17% while inflation was already

above 4%. This discovery lends support to the findings of Coibin et al. (2019), underscoring a

direct impact of expectations on firms' price decisions—although our analysis shows it to be

small. This suggests that despite firms anticipating heightened prices, they generally did not

perceive themselves as primary contributors to these inflationary dynamics. We also find

statistically significant coefficients for both the construction and service industries, that in

relation to the industrial industry, they were less likely to say they’ll raise prices. This implies a

concentration of price-raising firms within the industrial sector, while the construction and

service industries exhibit a more restrained inclination to do so.

In terms of plans to change employment levels, the coefficients are all relatively small,

and some statistically significant, implying little effect of the inflation shocks on firms

employment level plans, potentially out of line with Coibin’s findings. It’s important to note,

however, that the R squared is relatively low in these regressions, around 0.25, and in the

appendix with the OLS regressions in table 7 they are even smaller at around 0.02 implying poor

explanatory power for these regressions.

Conclusion

Our research adds novel data and findings to the nascent literature of firm expectations,

specifically how they are affected by sudden inflation shocks. We use the quarters between

September 2021 until February 2023 as dummies to test the effect of different periods during the

inflation shock and find an immediate jump in both the 3 month and year long expectations of

firms culminating in the third quarter of 2022 with a .35 rise for three months and .79 for year

expectations. When switching the dependent variable to standard deviation as a proxy for

disagreement, we find a nearly linear rise for the year expectations which flattens out after the

third quarter of 2022. This is contrasted with the disagreement for the three month expectations

which shows much more variance in the intensity of the coefficients. Running the regression on a
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reduced sample of firms that had a minimum number of responses to expectations noticeably

reduced the disagreement amongst the firms.

In addition to the aforementioned regressions that were run for both sets of expectations,

we also performed a regression on the expectation errors for the three month expectations which

also showed a peak in the third quarter of 2022 before falling.

Finally we run two regressions on survey questions asking firms if they plan to raise or

reduce prices and employment for their firms for which we found a small but significant increase

in the likelihood that firms plan to raise prices during episodes of inflationary shocks. Notably,

these effects exhibited variations across sectors, signifying a nuanced response. Conversely, our

scrutiny revealed no discernible alterations in anticipated employment changes in response to

these shocks.

Our research offers valuable insights into the intricate connection between inflation

shocks and firms' expectations. This holds significant relevance for policymakers and researchers

alike, as it contributes to a deeper comprehension of the factors underlying firm-level inflation

expectations—a pivotal element with the capacity to influence overall inflation dynamics. By

delineating the characteristics of inflation expectations in the aftermath of inflation shocks, our

study establishes a foundational understanding upon which further exploration can be built. This

groundwork serves as a valuable resource for continued investigations seeking to unravel the

complex interplay between economic shocks and firms' anticipatory responses, ultimately

fostering a more nuanced comprehension of the broader economic landscape.
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Graph 1: Yearly Average Inflation Expectations
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Table 1: Weighted Expectations for Change in Inflation in a Year
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Table 2: Weighted Expectations for Change in Inflation in 3 Months
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Table 3: Weighted Error Value for 3 Month Predictions
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Table 4: Weighted Expected Change in Prices/Employee Level
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Table 5: Unweighted Expectations for Change in Inflation in a Year
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Table 6: Unweighted Expectations for Change in Inflation in 3 Months
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Table 7: Unweighted Error Value for 3 Month Predictions
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Table 8: Unweighted Expected Change in Prices/Employee Level
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