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Abstract
At the COVID pandemic’s onset, many central banks responded with unconventional monetary policy (UMP) programs. In emerging and developing economies, various programs included components of direct government financing (DGF). This paper collects data on UMPs announced during 2020 and investigates how inflation expectations responded to different types of programs, providing a measure of real-time public perceptions of the inflation risks associated with them. Program announcements, including DGFs, did not lead to significant increases in inflation expectations. Possibly, the one-off nature of central banks’ COVID response was seen as credible in many countries, preventing an immediate de-anchoring of expectations.
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1. [bookmark: _Hlk113516102]Introduction
When the COVID pandemic went global in March 2020, many central banks undertook unconventional monetary policies (UMPs). In advanced economies (AEs), central banks mostly embarked on asset purchases in secondary markets within the framework of quantitative easing.[footnoteRef:2] However, in emerging markets and developing economies (EMDEs), some UMPs included components of direct government financing (DGF) through the purchase of government bonds in primary markets or the extension of loans or grants to the government. These operations were often motivated with the explicit goal to support fiscal authorities at a time of exceptional needs.[footnoteRef:3] [2:  For the literature on measuring the impact of quantitative easing programs in AEs since the global financial crisis, we refer to the literature reviews in Bhattarai and Neely (2020), Dell’Ariccia et al. (2018), Fabo et al. (2021), Kuttner (2018) and Lombardi et al. (2018).]  [3:  For example, on 4/15/2020, the Bank of Ghana announced it had purchased a Government of Ghana COVID-19 relief bond on the primary market and that “The Bank stands ready to continue with its Asset Purchase Programme up to GH¢10 billion in line with the current estimates of the financing gap from the COVID-19 pandemic.”] 

There is a long history of inflationary monetary financing initiatives in EMDEs. Did DGF programs with a fiscal intent immediately raise the specter of such monetary financing in the public’s eye? Or were these programs interpreted differently because they were aimed at alleviating a one-off shock rather than providing long-term financing to the government? This paper approaches this question by looking at the response of inflation expectations, which provides a real-time gauge of public perceptions.[footnoteRef:4] [4:  Arena et al. (2021), Arslan et al. (2020), Fratto et al. (2021), IMF (2020), Rebucci et al. (2022) and Sever et al. (2020) also consider UMPs during COVID, but focus on the response of bond yields, whereas we focus on inflation expectations. To our knowledge, our sample of UMPs during COVID is also the largest to date and particularly expands on the coverage of EMDEs, including their DGF programs.] 

2. Data
The data collection encompasses all UMPs conducted between March 2020 and December 2020 in 49 AEs and EMDEs, identifying a total of 15 DGF programs and 64 other UMP programs, which are portrayed in Figure 1.[footnoteRef:5] This data collection includes statements issued by central banks when they announced the programs: all DGF programs in EMDEs were associated with central bank statements recognizing a fiscal intent upon program announcement, while none of the UMPs conducted on secondary markets had a stated fiscal intent. [5:  The sources used for this are: IMF COVID-19 policies tracker; Yale COVID-19 financial responses tracker; ESRB COVID-19 measures tracker; IMF MFS; IMF (2020); Cerutti and Helbling (2021); and national authorities.] 

Data on (end-of-period) inflation expectations is sourced from Consensus Economics where available (monthly data for 31 countries) and IMF WEO forecast vintages elsewhere (quarterly data for 18 countries).[footnoteRef:6] [6:  These measures represent inflation expectations among professional forecasters, available for many countries. For a few countries, there is evidence that household inflation expectations positively diverged from those of professional forecasters when COVID first spread (Binder, 2020; Coleman and Nautz, 2021). However, Binder (2020) finds that these differences did not pertain to the actions of monetary authorities (in fact, when uninformed households were told of the monetary policy actions, their inflation expectations declined).] 

3. Empirical analyses
We conduct two empirical exercises. The first is a cross-section analysis for all countries in the sample, wherein programs are differentiated by their size (% of GDP) and type (DGF or not). The second exercise is a panel data analysis for the monthly data subsample, where time fixed effects capture developments that were common around the world, such as the steep decline of inflation expectations in April 2020.
Table 1 presents the cross-section analysis. The first specification is considered the baseline.[footnoteRef:7] The dependent variable is the 2020 inflation forecast that is collected in the first survey after the central bank’s UMP announcement. In addition to the size of the UMP program and the dummy for DGF programs, several control variables are included: the last inflation forecast before the announcement (which captures inflation persistence), the country’s average inflation over the past ten years (which relates to its de facto monetary credibility), and the real-time forecast of the 2020 fiscal deficit at the time of the announcement (which represents the extent of the country’s fiscal needs).[footnoteRef:8] The baseline cross-section analysis finds no statistically significant effects associated with either UMP programs in general or DGF programs specifically. [7:  All regressions are conducted in levels, which is consistent with the literature on the determinants of inflation. See, for example, Dincer and Eichengreen (2014), Garriga and Rodriguez (2020) and Klomp and De Haan (2010).]  [8:  We also include a dummy for Mauritius which is an EMDE outlier in UMP size (Figure 1).] 

Specifications 2-23 add a host of robustness checks. From these robustness checks there is also little evidence that the programs affected inflation expectations, as the UMP size variable is insignificant in 21 out of 23 specifications and the DGF dummy never attains statistical significance. In particular, specifications 2-7 bring in an interaction between the program type and its size, alternative real-time measures of countries’ fiscal positions (debt levels and structural and cyclically adjusted deficits), the output gap, and a measure of central bank transparency from Dincer et al. (2022).[footnoteRef:9] Specifications 8-9 consider sterilization efforts by central banks. The size of announced UMPs bears a strong relation to observed monetary base increases during 2020 (the correlation coefficient is 0.71). Nevertheless, in some countries efforts to sterilize UMPs, such as through the issuance of central bank bills, may have partially unwound their impact on the monetary base. Specification 8 includes as an explanatory variable the change in the monetary base divided by the total size of announced UMPs (per country; during all of 2020), as well as the interaction between this new variable and the DGF dummy; instead, specification 9 trims the sample and includes only UMP cases with little sterilization, where the monetary base increased by at least half of the announced size of UMP programs. Specifications 10-23 consider alternative dependent variables: inflation expectations for 2021 (rather than 2020) collected in the first survey after the announcements (in specifications 10-16); and the 2020 inflation expectations as collected in the second survey after the UMP announcement, potentially capturing delayed effects on inflation expectations (in specifications 17-23). [9:  Many of these specifications have smaller sample sizes than the baseline, because the additional variables are not available for all countries in the sample.] 

Table 2 presents the panel data analysis. The dependent variable is the 12-month ahead inflation forecast, which is constructed as a weighted average of the 2020 and 2021 inflation forecasts.[footnoteRef:10] The first specification represents the baseline panel data estimation, which includes country and time fixed effects. The explanatory variables are the lag of the dependent variable, the size of UMP programs, and the interaction with a dummy capturing DGF programs.[footnoteRef:11] The lagged dependent variable is statistically significant, while the UMP and DGF variables are not. Specification 2 considers the same regression without country fixed effects. Specifications 3 and 4 have the same fixed effects structure as the baseline but add terms dissecting UMP and DGF effects by country type (AEs or EMDEs), as well as quadratic UMP and DGF terms. Here, only the interaction between the EMDE dummy and the UMP size variable in specification 3 is statistically significant and positive. However, this effect is economically small (a UMP announcement equal to 1% of GDP raises inflation expectations by 0.04 percentage points) and applies to UMPs in general: the dummy that focuses on DGF programs among EMDEs is not statistically significant. Overall, then, none of our 23 cross-section regressions and 4 panel data regressions find any indication that DGF programs had a specific effect on inflation expectations, despite their stated fiscal intent and the fiscal nature of their implementation though primary market purchases, loans, or grants.[footnoteRef:12] [10:  See the note to Table 2 for additional detail.]  [11:  An interaction dummy is needed here: a simple DGF dummy would be subsumed by the country fixed effects.]  [12:  We note that all regressions in Tables 1 and 2 appear to have decent explanatory power, with the lowest R2 being 0.75.] 

4. Conclusion
This paper provides a first foray into the relation between COVID-era UMP programs, including EMDEs’ DGF programs, and inflation, focusing on the direct impact on inflation expectations. The absence of such an impact might suggest that in most countries the public was persuaded by central banks’ presentation of these programs as one-off and in response to a unique shock. This finding mainly speaks to whether inflation expectations remained anchored in the face of such programs. The next question, whether inflation realizations ultimately responded to central banks’ COVID-era programs (and sanguine inflation expectations about them were therefore mistaken), is a promising venue for future research, which will require carefully disentangling the many factors that have affected countries’ inflation rates over the past few years, including supply bottlenecks and the impact of the war in Ukraine. This lies beyond the scope of the current paper, but the data that we collected on the programs conducted in 2020 could provide a foundation for such an empirical exercise.
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Figure 1: UMPs in 2020 – Values of Announced Packages in % of GDP. [footnoteRef:13] [13:  For UMP programs in the “other” category, see the 2021 IMF Staff Reports on WAEMU and Malaysia.] 
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Table 2: Panel data analysis
Dependent variable: 12-month ahead inflation forecast (see note below table for details).
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Table 1: Cross-section analysis

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23)

Dependent variable

DGF dummy -0.586 -0.563 -0.562 -0.266 -0.520 -0.0642 -0.527 -0.432 -0.441 -0.260 -0.0980 -0.243 -0.296 -0.739 -0.0560 -0.435 -0.296 -0.269 -0.294 -0.0439 0.138 -0.0978 -0.0603

(0.404) (0.634) (0.409) (0.495) (0.470) (0.244) (0.444) (0.542) (0.342) (0.480) (0.760) (0.478) (0.614) (0.609) (0.155) (0.593) (0.226) (0.352) (0.229) (0.120) (0.137) (0.149) (0.155)

UMP size (in % GDP) 0.0175 0.0180 -0.0204 0.0549 0.0519 0.00202 0.0417 0.0266 -0.00796 0.0207 0.0237 -0.00182 0.0652 0.0589 0.00196 0.0431 0.0130 0.0135 0.00668 0.0209** 0.0242* 0.0161 0.0208

(0.0456) (0.0470) (0.0485) (0.0454) (0.0451) (0.0224) (0.0466) (0.0523) (0.0420) (0.0526) (0.0541) (0.0547) (0.0553) (0.0571) (0.0141) (0.0605) (0.0250) (0.0258) (0.0262) (0.0103) (0.0124) (0.0124) (0.0164)

DGF * UMP size -0.00708 -0.0499 -0.00867

(0.154) (0.180) (0.0847)

Lagged dependent 0.835*** 0.835*** 0.851*** 0.779*** 0.760*** 1.116*** 0.781*** 0.763*** 0.787*** -0.0982 -0.106 -0.0596 -0.328 -0.337 0.967*** -0.225 1.015*** 1.015*** 1.019*** 1.036*** 1.028*** 1.045*** 1.003***

(0.159) (0.161) (0.163) (0.178) (0.176) (0.0911) (0.181) (0.178) (0.114) (0.199) (0.202) (0.203) (0.259) (0.272) (0.0894) (0.260) (0.0598) (0.0603) (0.0595) (0.0292) (0.0352) (0.0418) (0.0444)

Ave. 10-year past inflation 0.364*** 0.364*** 0.330** 0.488*** 0.483*** -0.170** 0.428*** 0.437*** 0.219* 1.081*** 1.084*** 1.046*** 1.303*** 1.263*** 0.0673 1.133*** 0.0359 0.0356 0.0284 0.0249 0.0522 -0.0490 0.0930*

(0.131) (0.133) (0.137) (0.147) (0.147) (0.0837) (0.156) (0.149) (0.126) (0.129) (0.131) (0.135) (0.160) (0.166) (0.0696) (0.170) (0.0663) (0.0670) (0.0659) (0.0341) (0.0406) (0.0371) (0.0513)

Fiscal deficit 0.0819 0.0813 0.0497* 0.0503 0.0809 0.0454 0.0184 0.0133 0.00842 -0.00502 0.0170 0.0162 -0.00900 -0.00898

(0.0546) (0.0570) (0.0266) (0.0548) (0.0567) (0.0367) (0.0633) (0.0664) (0.0171) (0.0714) (0.0303) (0.0315) (0.0148) (0.0193)

Gross government debt 0.00526 0.00501 0.000679

(0.00498) (0.00576) (0.00270)

Structural deficit 0.0859 0.0361 -0.00102

(0.0612) (0.0760) (0.0139)

Cyclically adjusted deficit 0.104* 0.0723 -0.0104

(0.0593) (0.0774) (0.0168)

Output gap 0.0945** -0.0528** 0.0658**

(0.0411) (0.0259) (0.0246)

Central bank transparency -0.0429 -0.105 0.0431

(0.0738) (0.0953) (0.0263)

Change in MB / UMP size 0.0386

(0.0409)

DGF * previous variable -0.183

(0.425)

Mauritius dummy 6.738*** 6.804*** 6.655*** 6.154*** 6.350*** 6.809*** 6.399*** 6.763*** 6.862*** 3.078* 3.541 3.112** 2.866* 3.369** 2.636*** 2.789 4.813*** 4.895*** 4.766*** 4.381*** 4.212*** 4.669*** 4.700***

(1.338) (1.972) (1.348) (1.296) (1.279) (0.656) (1.281) (1.405) (0.816) (1.542) (2.280) (1.530) (1.594) (1.635) (0.416) (1.660) (0.828) (1.153) (0.825) (0.345) (0.414) (0.487) (0.523)

Constant -0.285 -0.290 -0.964** -1.001** -0.797** 0.687** -0.365 -0.402 -0.0517 -0.0834 -0.113 -0.458 -0.331 0.0318 -0.477** 0.903 -0.0446 -0.0507 -0.163 -0.306*** -0.430*** 0.200 -0.954***

(0.411) (0.428) (0.393) (0.389) (0.389) (0.321) (0.866) (0.438) (0.312) (0.494) (0.509) (0.509) (0.521) (0.529) (0.206) (1.126) (0.228) (0.237) (0.217) (0.0930) (0.113) (0.188) (0.304)

Observations 64 64 64 47 48 47 51 61 42 64 64 64 47 48 47 51 62 62 62 45 46 45 49

R-squared 0.878 0.878 0.875 0.912 0.917 0.951 0.913 0.882 0.928 0.837 0.838 0.839 0.870 0.863 0.971 0.854 0.971 0.971 0.970 0.997 0.995 0.990 0.992

Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1; fiscal and output gap variables are WEO forecasts.

The first inflation forecast for 2020 after the UMP announcement The first inflation forecast for 2021 after the UMP announcement The second inflation forecast for 2020 after the UMP announcement
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(1) (2) (3) (4)

Lag of dependent 0.791*** 1.004*** 0.791*** 0.792***

(0.0418) (0.00428) (0.0415) (0.0420)

UMP size (in % GDP) 0.000364 0.000753 0.00894

(0.00558) (0.00550) (0.0130)

DGF dummy * UMP size -0.000816 -0.00407 -0.00850

(0.0168) (0.0165) (0.0454)

AE * UMP size -0.00192

(0.00548)

EM * UMP size 0.0421**

(0.0172)

EM * DGF * UMP size -0.0391

(0.0322)

(UMP size)^2 -0.000628

(0.000855)

(DGF * UMP size)^2 0.000579

(0.00571)

Constant 0.618*** 0.00144 0.618*** 0.616***

(0.125) (0.0332) (0.124) (0.125)

Country fixed effects YES NO YES YES

Time fixed effects YES YES YES YES

Observations 372 372 372 372

R-squared (within) 0.759 0.749 0.764 0.760

Number of countries 31 31 31 31

Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1. Sample period: Jan. - Dec. 2020 (incl. Dec. 2019 for lag of Jan. 2020)

The dependent variable is constructed as weighted average of 2020 & 2021 inflation forecasts: i.e., Dec. 2019 entry equals 2020 forecast;

Jan. 2020 entry equals 11/12 on 2020 forecast and 1/12 on 2021 forecast, etc.


