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Motivation

US states provide a rich environment to

study regional heterogeneity

identify factors underlying macro dynamics (e.g., business cycles and long-run growth)

identify the transmission of economic policies (e.g., fiscal and monetary policy)

However, many state-level economic indicators have limited availability

BEA reports state-level GDP starting from 1963

Many short time series available for other state-level macro indicators such as consumption

Stark contrast with work of economic historians on specific time periods or aggregate series

Large literature on the Great Depression using regional data

Recent work using aggregate series—e.g., Payne et al. (2025); Bouscasse, Nakamura and Steinsson (2025)
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This paper

Construct a novel, long-run dataset on US state-level economic indicators

1863–2021

60 variables from various sources, many newly digitized

Harmonization of time series, due to varying definitions, data sources, and availability

Use a mixed-frequency dynamic factor model to estimate an annual index of state-level economic activity

Highly correlated with state-level GDP (post-1963)

Substantial heterogeneity across states in terms of business cycle volatility and their underlying drivers

Business cycles have become more synchronized since WWII

Construct indicators for state-level recessions
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Data Construction
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Data sources

Starting point:

Statistical Abstract of the United States, available annually since 1878

Census reports, available decennially since 1790

111 additional sources of historical data:

We manually collect and in many cases digitize these data
Example alternative sources include:

Government reports and company surveys
Archives, books, almanacs, etc.
Previous studies in the economic history literature (e.g. Sylla et al., 1993)
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Data sources
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Data coverage

A comprehensive dataset spanning 1863–2021 for 48 US states.

Categories # of Variables Examples

Labor Market 3 non-farm employment, manufacturing payroll

Real Activity 34 agricultural receipts, manufacturing value added, mining value, exports value

Housing 2 house sales price index, rent price index

Transportation 4 railroad mileage, motor vehicle registration

Government 9 federal govt revenue, state general revenue, state general expenditure, state debt

Wealth 4 personal income, value of farm land, # of bankruptcies

Others 4 # of patents, news-based sentiment index, newspaper circulation

Total 60

AGR MNM GOV BIZ OTH
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Data challenges

What is not covered?

Data not always reported, e.g., state-level retail sales (4 observations only pre-1963)

Poor document quality in earlier years

AWS OCR for digitization

Check accuracy by hand

Frequent changes in variable definitions and data sources

Standard methods to harmonize across sources and definitions (e.g., chain-linking)

Aggregate series not always available, but subcomponents often are

Chow-Lin method (e.g., agriculture, mining sector output) AGR

All such adjustments are documented in an extensive data appendix
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Examples of imputed and harmonized time series

(a) Value added of mfg. production (log-scale)

1870 1890 1910 1930 1950 1970 1990

18

20

22

24

26

ASMCMCM-adjustedImputed values (imp.)

New York

Texas

imp.

imp.

imp.

(b) Value of agric. products sold (log-scale)

1870 1890 1910 1930 1950 1970 1990

20

21

22

23

24

USDACensusImputed values

California

Massachusetts

Hoon, Liu, Müller, Zheng U.S. State-Level Business Cycles Since the Civil War 8 / 21



Comparison with the existing literature

Variable Frequency Coverage

A. State-Level

This paper Economic activity index Annually 1871–2021

BEA Personal income Annually 1929–2024

BEA GDP Annually 1963–2024

Crone and Clayton-Matthews (2005) Coincident index Monthly 1978–2003

Baumeister, Leiva-León and Sims (2024) Economic conditions index Weekly 1987–2023

B. National-Level Historical Data

Davis (2004) Industrial production Annually 1790–1915

Miron and Romer (1990) Industrial production Monthly 1884–1940

Federal Reserve Industrial production Monthly 1919–2023

Williamson (2025) GDP Annually 1790–2023

Balke and Gordon (1989) GNP Annually 1869–1929

BEA GDP Annually 1929–2023
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Constructing an Index of
State-Level Economic Activity
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Dynamic factor model

Let Yj,t denote the value of an indicator j in year t

If it is reported in years t and t − 1, then we observe the year-on-year growth rate yj,t = ln Yj,t − ln Yj,t−1

If it is reported in t and t − Tj,t for Tj,t > 1, then yj,t is not observed

Instead, we observe

ỹj,t =
1
Tj,t

(
ln Yj,t − ln Yj,(t−Tj,t)

)
=

1
Tj,t

(
yj,t + yj,t−1 + · · ·+ yj,t−(Tj,t+1)

these objects are not observed

)
(1)

We postulate that yj,t = λj ft + uj,t, where

ft = ϕ1ft−1 + ϕ2ft−2 + · · ·+ ϕlf ft−lf + ϵt, ϵt ∼ IID N (0, σ2
f ),

uj,t = ψj,1uj,t−1 + ψj,2uj,t−2 + · · ·+ ψj,lu uj,t−lu + εj,t εj,t ∼ IID N (0, σ2
j ).
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Dynamic factor model

We can express ỹj,t in terms of ft and uj,t, such that

ỹj,t =
1
Tj,t

(
yj,t + yj,t−1 + · · ·+ yj,t−(Tj,t+1)

)
=

1
Tj,t

λj

(
ft + ft−1 + · · ·+ ft−(Tj,t+1)

)
+

1
Tj,t

(
uj,t + uj,t−1 + · · ·+ uj,t−(Tj,t+1)

)
We stack the growth rates of all indicators into a vector, yt, where

yt︸︷︷︸
m×1

= Ht︸︷︷︸
m×n

· αt︸︷︷︸
n×1

(2)

and αt contains lag polynomials of common and unique factors (n is fixed for all t)

For t = t0, . . . , tend, αt evolves as follows

αt = Tαt−1 + ηt, ηt ∼ N(0,Q) (3)
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Estimation steps

Let Y = [yt0 , . . . , ytend ] and Θ be a vector containing all parameters

Estimate the state space system based on the Gibbs sampler

1 Draw αt, conditional on Y and Θ

- Derive the Kalman filter and smoother for the state space model

- For each t, estimate E(αt|Y; Θ)

2 Draw Θ, conditional on αt and Y
- Assume each set of parameters in Θ has normal or normal-inverse-Gamma priors

Perform these two steps sequentially for N times

Approximate the index of economic activity by f̃ = (λ⊤λ)−1λ⊤yP

λ is the median estimates of the factor loadings

yP is the input data with missing observations replaced by the projected values of the Kalman filter

Rescale f̃ so that the index has an average growth and variance as the real GSP post-1964
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Validation: The Factor Estimates v.s. GDP from BEA
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State Economic Conditions Index (South and West) North & Midwest
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State Economic Conditions Index: Heterogeneity across States
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Dispersion of State-Level Economic Activities Over Time Decomposition

1

2

3

4

5

6

St
an

da
rd

 D
ev

ia
tio

n 
(5

-y
ea

r M
A

)

1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Year

State-level cycles have become more synchronized after World War II

Dramatic decreases in standard deviation during Great Depression and 2007-08 Global Financial Crisis
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Identifying State-Level recessions (In Progress)

We identify state-level recessions using by applying the workhorse Bry and Boschan (1971a) turning
point method to our State-Level Economic Index

State-level recessions tend to coincide with national recessions, but there are also exceptions:

local and U.S.-wide recessions are clearly correlated but distinct events
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Identifying State-Level recessions (In Progress) Coincidence Rate
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Concluding remarks

We construct a new state-level panel dataset of economic indicators that ranges 1863–2021

We implement a mixed-frequency dynamic factor model to construct an index of state-level economic
conditions that covers over 150 years

Handles data inputs with mixed-reporting frequencies and arbitrarily missing patterns

Our estimated index tracks state-level GDP growth well

We document substantial heterogeneity in state-level business cycles across space and over time

In our view, these data will be useful for many other applications: Economic history, Growth, Empirical
macro, Macro-finance

A different paper: Estimating the economic impact of financial crises, combining the state-level economic data

with banking data
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Thank you!
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ADDITIONAL SLIDES
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Agriculture BACK
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Manufacturing & Mining BACK
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Government Finances BACK
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Business Statistics BACK
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Labor market, Transport & Others BACK
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Validation: SEAI and Other Measures of Economic Conditions Back
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Validation: Aggregates vs. U.S. Measures Back
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Validation: Alternative Estimates Back
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Validation: Variables not used in Index Back

Indicator β̂ t-stat Within-R2

Manufacturing payroll 8.31∗∗∗ 11.14 0.20
Number of manufacturing employees 9.97∗∗∗ 11.64 0.28
Number of manufacturing establishments 4.67∗∗∗ 9.90 0.02
Number of patents 1.07∗∗∗ 3.80 0.00
Number of bankruptcies commenced −3.33∗∗∗ −7.85 0.03
Number of bankruptcies terminated −1.28∗∗∗ −5.25 0.00
Number of business failures −4.98∗∗∗ −10.61 0.06
Total circulation of newspapers 3.55∗∗∗ 4.70 0.03
Change in lagged sentiments 1.81∗∗∗ 6.79 0.01

Hoon, Liu, Müller, Zheng U.S. State-Level Business Cycles Since the Civil War 20 / 21



State Economic Conditions Index (Northeast and Midwest) Back
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Decomposition of Estimated Index Back
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Decomposition of Estimated Index
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Coincidence Rate by States Back

Average overlap: 0.6
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We calculate the coincidence rate as the fraction of times where a state and the U.S. as a whole are both
signaling a recession or expansion phase
Co-movement between state-level economic activity and the nationwide business cycle differs consider-
ably across states
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