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Motivation & Research Question

» Shortages: lack of sufficient supply of goods, services and factors of
production to meet demand in a particular market.

» Shortages have been a recurring feature of economic life
+ Limited research on their long-term evolution and effects

* Our approach:

» Construct long-run shortage index—global and for six advanced
economies

« Examine its relationship with economic activity
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Constructing the Shortage Index

» Sample: Text of 25 million news articles from NYT, WaPo, CT, BG, LAT,
WSJ, analyzed at monthly frequency (about 20,000 articles per month)

* Query: ‘shortage’ N/5 ‘topic’ words (energy, food, industry, labor) +
economic terms

* Index is proportional to the share of articles discussing energy, food,
industry, and labor shortages each month

All Newspaper Articles A
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Search Query for the Shortage Index
Query Structure: (shortages N/5 topic) AND

Keywords:

» shortages: shortage, bottleneck,
scarcity, rationing

Four Categories: . : economic,
. Shortages prOdUCtion, market,
» Food Shortages Topic Words:
* Industry Shortages . : oil, gas, coal, electricity
* Labor Shortages « food: wheat, meat, agriculture
* industry: steel, automotive,
machinery

* labor: workers, employment

N/5: Shortage and topic words must appear within 5 words of each other 4/18
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The Shortage Index, 1900-2025

Index: 1900-2019=100
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Monthly Data through December 2025.
Updated data at https://www.matteoiacoviello.com/shortages.html.
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The Shortage Index by Topic
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12-month moving average. Scale Equal to Contribution to Total Index. 6/18
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Top Events Associated with Shortages

Likelihood of Co-occurrence with Shortages, based on further

textual analysis of nhewspaper articles mentioning shortages

. Price Controls 7.6x more likely
. Labor Strikes 3.1x more likely
. Pandemics 3.0x more likely
. Natural Disasters 2.9x more likely
. Adverse Geopolitical Events 2.5x more likely

Compared to what one would expect if events were independent
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Shortages and Economic Activity

Summary
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Three exercises:
+ 1. Rolling Predictive Regressions (one chart - see paper for more)

» 2. Forecasting Exercise (one chart - see paper for more)
+ 3. VAR Analysis
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1. Predicted Effects of Shortages on Inflation and GDP
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2. Forecast Comparison around the Pandemic
10
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Each month plots actual inflation against the expectation calculated 3 months before for the same period

Model with shortages better predicts inflation in 2022-23
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VAR Analysis - 1950:Q1-2024:Q4

Key feature: Shortages as wedge between demand and supply

When shortages (h;) are large: demand (d;) > output (y:) (a: scaling factor).

Embed this into Macro VAR with activity and inflation:
m=[b°)ze1 + Ky + 17
d=y+ah=[b")z, ; — é6n + u”
h=[b"Vz,1 + ¢psu” + ppu” + u"
where z; 1 = (X}_{, X}, ..., Xi_p) and X; = (s, yr, he)'.

* y: realized output (4-quarter % change, GDP);
= inflation (4-quarter % change, CPI);
h: shortage index.
« shocks u°, uP, uM: supply, demand, shortage shock
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VAR Analysis: Identification

T =Ky + u®
y+ah=—6r+ uP
h=¢su® + ppu® + u"
« Structural parameters (k, o, §, ¢s, $p) enter nonlinearly in impact matrix;
identification requires restrictions beyond covariance structure

» We discipline identification using sign restrictions following Baumeister
and Hamilton (2019)
* a > 0: shortages increase when demand rises relative to supply
* k> 0,6 > 0: upward-sloping supply, downward-sloping demand
* ¢s > 0, ¢p > 0: shortages rise when supply drops, or demand rises
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Intuition: The Shortage Shock (u")

Standard shocks in demand-supply framework:

» Demand shock: Price and Quantity rise
» Supply shock: Price rises, Quantity falls

Shortage shock (v"): larger gap between demand and supply
 Potential supply and desired demand remain unchanged
» Economy’s ability to “match” the two is impaired
» Result: increases shortage wedge h;; realized output falls
* Inflation effect unclear ex ante: depends on whether shortage wedge or
realized output matters more for price setting
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Historical Decomposition: 2020-Present

Shortage Index (Standardized)
T

N shortage |
Supply
Demand

2019Q4 2021Q1 2022Q3 2023Q4 2025Q1

US GDP, % change
T

-10& I 1 I )
2019Q4 2021Q1 2022Q3 2023Q4 2025Q1

US Inflation, 4-qtr % change

-5 L L 1
2019Q4 2021Q1 2022Q3 2023Q4 2025Q1
16/18



(e]e}

Intro Construction
(e]e)

The Index

[e]e]e}

Effects
000

VAR

VAR
000000@

Historical Decomposition: 2020-Present
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Summary

* New long-run shortage index well captures historical trends

» Shortages shocks can have persistent inflationary effects, but are less
inflationary than a typical supply shock for given drop in output.

* Index provides new tool for researchers and policymakers to understand
shortage dynamics
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Shortage Indexes by Country

Standardized index (12 month average)
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Validating the Shortage Index

* Used Claude @& Al assistant to perform the audit
» Extracted snippets of text from each article;
 Provided training examples to guide Claude’s analysis;
+ Claude classified articles 1/0 and provided explanations

» Sampled 872 articles included in the index

» 93.7% of articles correctly mention shortages (False positives:

6.3%)

» Sampled 298 articles not included in the index
» Only 1 article mentioned shortages (False negatives: 0.33%)

» Proximity of shortage words to topic words improves accuracy
+ Without proximity restriction, false positive rate rises to 15.8%
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Validating the Index: Prompt

“I give you 872 snippets of text each about 110 characters long. For each of
them, can you tell me whether they mention current or perspective shortages
or rationing or scarcity or bottlenecks related to goods, labor, materials, food,
water? Just return a table with yes=1, no=0, unsure=99, and a brief explana-
tion.

For instance.

Article 1 mentions that steel shortages will prevail in the near future, so itis a

1.
Article 2 says steel shortages caused a plant closure, so it is coded 1.

Article 329 says no shortage of cars has been experienced, so 0.”
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Validating the Index: Outcome

Articles coded as mentioning Shortages Article coded as NOT mentioning Shortages
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Comparison to Other Measures (starting after 1975)
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1. Predictive Regressions

* Rolling regressions:
p
AYiip = o+ BSHORTAGE: + > iXe—j+ €
i=0
where:
* AY;,p: change in real pc GDP, or GDP deflator between t and t + h

+ SHORTAGE;: shortage index at time ¢

+ X: control variables (oil, commodities, wages, inflation expectations)

Effects allowed to vary over time.
Effects mostly positive for inflation, negative for activity.
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2. Can Shortages Help Forecasting Inflation?
Forecasting Model for 3-month ahead, 12-month inflation ;. 3:
T3 = C+ ﬁ'ﬂ't +yur + 601- + CSt

» 7;: 12-month CPI inflation

* u;: Unemployment (3-mo MA)

* o;: 12-mo. change in oil prices (3-mo MA)
+ S;: Shortage Index (3-mo MA)

Methodology:
* Rolling forecasts: 1990:M1 - 2024:M9
+ Startin 1960:M1. 30-year fixed windows

Results:
» Shortages model (S) outperforms no-shortages (NS) and AR model (AR)
* 1990-2024: RMSE 0.86 (S) vs 0.92 (NS) vs 0.89 (AR)
+ 2020-2024: RMSE 1.04 (S) vs 1.31 (NS) vs 1.31 (AR)
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Priors and Posteriors: Baseline Model

Prior
Posterior

Mean: 0.12 Mean: 0.11

0 0.5 1 01 02 03 04 05 0 0.2 0.4 0.6
O Os P1.xh
20 10 T
8
30
6
20
4
Mean: 0.06 Mean: 0.16 .24
10
2 2
0 0 0
0.1 0.2 0.3 0.4 0 0.2 0.4 0.6 -0.2 0 0.2 0.4

Back

10/12



Appendix
00000000080

Identification of the Shortage VAR
1. The Information Budget (Under-identification)
The reduced-form covariance matrix £ provides 6 unique moments. We
have 8 unknown parameters:

0 ={k,a,8, dq, bs, 0%, aud au,,}

2. Identification via Bayesian Priors
Because the unknowns outnumber the moments, the model is globally
under-identified. However, identification is achieved by:
+ Informative Priors: Following BH(2015), we incorporate external
information on the supply slope (k) and shortage scaling () and é.
* Nonlinear Updating: Even with 8 parameters, the data updates the joint
posterior as long as the structural shocks produce uniqgue comovement
pattern among variables.

3. Result: The posterior reflects a combination of the researcher’s prior
beliefs and the empirical correlations. While the data cannot uniquely pin

down all 8 parameters, it restricts the set of economically plausible values.
11/12
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Historical Decomposition: Full Sample
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