The Economic Effects of Trade Policy Uncertainty

Dario Caldara Matteo lacoviello  Patrick Molligo
Andrea Prestipino  Andrea Raffo

Federal Reserve Board

Textual Analysis Conference, FRB
November, 2019

DiSCLAIMER: The views expressed are solely the responsibility of the authors and should not be interpreted as reflecting the
views of the Board of Governors of the Federal Reserve System or of anyone else associated with the Federal Reserve System.



The End of Free Trade?

o
2

0

Tariffs Under Consideration ———> @
©
< 4
Implemented 2018 Tariffs

o~

T T T T T T |
1960 1970 1980 1990 2000 2010 2020

U.S. Import Tariffs as % Share of Total Imports of Goods



Our Contribution

We study effects of trade policy uncertainty (TPU) on U.S. economy

1. Measurement: We construct 3 TPU measures based on firm-level and
aggregate data

2. Quantification: We provide firm-level and aggregate evidence that
higher TPU reduced U.S. investment by about 1.5 percent in 2018

3. Transmission: We use an open-economy DSGE model to highlight
how risk and uncertainty about trade policy affect economic activity



Firm-Level TPU
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Measuring Firm-Level TPU: Data

We construct firm-level measures of TPU from earnings call transcripts for
publicly listed companies (see also Hassan et al., 2017)

Each earnings call follows a common two-part format:

1. Performance review of the last quarter
2. Q&A sessions with investors and analysts.

» They contain information about risks faced by firm

Our sample: 160,000 transcripts, 7,500 firms, 2005Q1-2018Q4.



Measuring Firm-Level TPU: Textual Analysis
We proceed in two steps:

1. Search the earnings call transcripts for trade policy (TP) terms

» E.g., tariff*, import dut*, import barrier*, trade polic*

» Frequency of TP matches indicates the intensity of trade policy
discussions in a conference call
2. Search for uncertainty (U) terms in close proximity to TP terms

» E.g., risk* threat*, tension*, uncertain*

» Must appear within 10 words

TPU = Number of joint instances of TP and Uncertainty (normalized
by number of words in the call)



Examples of TP and TPU

TP:
Goodyear Tire & Rubber - 2013Q3
e “You will note for the fourth quarter, however, that North America will
be down year over year, again reflecting the aberration of a year ago,
when fourth-quarter dealer orders for low-end tires were high post
expiration of Chinese tire tariffs.”

TPU:
Levi & Strauss Co. - 2018Q1
@ “The biggest uncertainty | think we're facing. There are really two, and
I don't know if | want to rank them, but one is the uncertainty around
trade and tariffs. That could have significant short-term impact.”



Variation Across Industries and Time
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Comparison with Hassan et al. (2019)




Quantifying the Effects of Firm-Level TPU on
Investment

@ We use Compustat balance-sheet data over 2015Q1-2018Q4
@ (Cumulative) Investment constructed from fixed assets k; ; as:

log ki t+n — log ki t—1, where h >0

@ We estimate, for h=0,1, 2,3, 4:
log ki t+n —logkit—1 =a;j+ar+ BrTPUi+ +T'X; s + €;

@ «; and a;: firm and time fixed effects
Xi +: Tobin's g, cash-flow, openness,log k; ;—1 — log ki +—2, TPU; +_1
Bn: response of log k in t 4 h to change in TPU in quarter t

@ We restrict sample to firms in manufacturing, agriculture and mining



Firm-Level Response to High TPU
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Local Projections: Robustness

1. Trade Policy without Uncertainty 2. Without Controls
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Aggregation of Firm-Level Estimates

Our estimates imply that the 2018 increase in TPU reduced U.S. investment
by 1 percent through direct firm-level effects:

—25% X 10% X 43% X $24th =~ $28tn ~ —1%

—~— ——" —— e~

effect on K share of firms  asset share of  stock of US  US investment decline in
of firm hit by high mfg. firms fixed assets in 2018 private

hit in 2018 TPU in 2018 in 2018 investment

Note: Calculation ignores indirect effects through general equilibrium channels.



Aggregate TPU
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Measuring Aggregate TPU

1. News-Based Using Textual Analysis (Baker et al., 2016)

@ We search for TPU words in newspaper articles

@ Hence, this index captures TPU as perceived by press



News-Based TPU

200
150 I
100 Nixon Ford NAFTA 1
Shock  Shock Negotiations Trade
Tensions
Kennedy
50 [HElection B

0 1 1 1 1 1
1960 1970 1980 1990 2000 2010
Index=100 when share of articles mentioning TPU is 1 percent

Comparison with Baker et al. (2016)



News-Based vs. Earnings Calls Based TPU
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Measuring Aggregate TPU

1. News-Based Using Textual Analysis (Baker et al., 2016)

@ We search for TPU words in newspaper articles

@ Hence, this index captures TPU as perceived by press

2. Stochastic Volatility Using Tariff Data (Fernandez-Villaverde et al., 2015)

@ We estimate the process:
Te = (1 —p7) o + prTe-1 +exp (o) €, €~ N(0,1)

O = (1—pg)0'—|—p0(7t_1—|—17ut, ug ~ N(O,l)

o u; affects spread of values for tariffs (i.e. tariff volatility shock)
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Tariff Volatility TPU
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Quantifying the Effects of Aggregate TPU

@ Estimation of VAR

@ Baseline specification and ordering:
1. News-Based TPU

2. Real business fixed investment per capita

@ Alternative specifications (see paper):
> Tariff volatility TPU:

» Additional controls: tariff rate, real GDP per capita, JLN uncertainty,
exchange rate, tax rate on capital income.

@ Sample: 1960Q1-2018Q4

@ Consider IRFs to 2-standard deviation shock

Correlation with other shocks



Aggregate Effects: Baseline VAR

News-Based TPU Index Private Investment
45 2
1
301
9 g0
> >
151 1 \/
0 -2
0 4 8 12 0 4 8 12
Quarters Quarters

SV TPU Larger VAR



Taking Stock of the Empirical Evidence

@ 2018 Increase in Firm-Level TPU
— K of manufacturing firms drops 2.5 percent after 1 year

— =~ 1 percent decline ($25 bn) in aggregate U.S. fixed investment.

@ 2 standard deviations increase in aggregate TPU
(comparable to recent developments)

— =~ 2 percent decline in U.S. investment.



TPU Transmission: DSGE Model
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Framework

@ Medium-scale DSGE model featuring:

» Two countries specializing in production of traded intermediate inputs

» Armington CES aggregator for traded intermediate inputs

v

Sticky prices and wages

v

Investment adjustment costs

v

Entry into and exit from export market (as in Alessandria and Choi, 2007)

@ Goal: Trace out aggregate GE effects and firm-level effects of an
increase in TPU.

@ Assumption: Tariffs are perfectly correlated across countries (full
retaliation).
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Effects of Tariffs

@ Tariffs increase the relative price of imported goods — consumers
switch towards domestic varieties

@ Tariffs induce supply-side distortions: They act like taxes on K and L

@ Tariffs reduce the value of exporting — mass of exporters shrinks and
aggregate productivity declines
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Experiment: An Increase in TPU

@ We isolate two effects of an increase in TPU

» Rise in expected tariffs (first moment)
» Mean-preserving increase in the volatility of future tariffs (second
moment)

o Tariffs follow a SV process with news:
T = (1= po) pe + o1 +exp (077 1) e + by (1)
0" = (1= pgm) 0™ + pgmo” 1 + 1ut (2)

T . .
where {Elrv}t:o is a news shock about the level of future tariffs

@ We calibrate the parameters of this SV process using the empirical
estimates
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Experiment: Calibration of the Shocks

1. Time 0: Agents learn that there is probability pyp = % that tariffs
increase from 7°° = 0.02 to T"'¢" = 0.08

el = py-0.08 + (1 — pg) - 0.02 = 0.03
o’ = 0™ (po) = log (0.03)
where 0™ (p) satisfies exp (™) = AT™\/p (1 — p)

2. From t =1, ..., T no change in tariffs occurs i.e. 7" = 55 but
uncertainty about tariffs persists:

> As agents observe no increase in tariffs they update p; so that
M (pe) = of" follows SV law of motion (2)

» Expectation of tariffs adjust accordingly: el = p;-0.08 + (1 — p;) - 0.02
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Model Experiment: Results
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Tariff News: Channels of Transmission

@ Intertemporal Substitution:
Higher future tariffs make current C and | relatively cheaper

Ct = Ct+1 — EFtH(Tm-l)

k =k

P = rF + (1= 0) Bl — Feaa (T10)

@ Investment demand falls:
Higher future tariffs lower expected asset prices
=k k =k ~k -
Pe = r'fiqa (i) + (1= 0) peya(tiha) — Pesa(Ti1)

o With sticky prices, real interest rate does not drop much and second
channel dominates.
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Uncertainty: Channels of Transmission

1. Aggregate demand falls because of precautionary motive.

2. Markups increase. (as in Fernandez-Villaverde et al., 2015)

@ Uncertainty about tariffs 01
increases the variance of

future desired prices. 0.05
@ When different varieties are _ /\
0

substitutes, profit function is 2

asymmetric — losses from

overpricing smaller than 005 .
losses from underpricing. oo

-0.1
0.95 1 1.05

Relative Price

@ Producers raise prices to avoid being stuck with relatively low price in
the future — markups rise, especially in foreign market.
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Taking Stock of the Model Results

@ 2018 increase in TPU lowers investment by nearly 1 percent

» Experiment 1 (mean effect): Anticipation of higher tariffs reduces
investment by about 0.5 percent

» Experiment 2 (variance effect): Uncertainty about future tariffs reduces
investment by 0.3 percent



Conclusions

@ Measurement: We construct firm-level and aggregate measures of
TPU using both textual analysis and estimation of a stochastic
volatility process.

@ Quantification: We provide empirical evidence that the 2018 increase
in TPU may have reduced U.S. investment by about 1-2 percent.

e Transmission: We study quantitatively the role of changes in expected
tariffs and in volatility of future tariffs in an open-economy DSGE
model with heterogenous firms and sticky prices.



References |

Alessandria, G. and Choi, H. (2007). Do sunk costs of exporting matter for net export dynamics?
The Quarterly Journal of Economics, 122(1):289-336.

Baker, S. R., Bloom, N., and Davis, S. J. (2016). Measuring economic policy uncertainty*. The
Quarterly Journal of Economics, 131(4):1593.

Fernandez-Villaverde, J., Guerron-Quintana, P., Kuester, K., and Rubio-Ramrez, J. (2015). Fiscal
volatility shocks and economic activity. American Economic Review, 105(11):3352-84.

Hassan, T. A., Hollander, S., van Lent, L., and Tahoun, A. (2017). Firm-Level Political Risk:

Measurement and Effects. NBER Working Papers 24029, National Bureau of Economic
Research, Inc.



Cross-Section: 2018 vs.2017 Investment Growth

15

@ Candy & Soda

@ Non-Metallic and Industrial Metal Mining
[ ] Res'a’aU"‘S“e'ggﬁv Motels

10

@ Printing and Publishing

@ Computer Hardware
@ insurance @ Shipping Containers

5
!

Healthcare

RiTIIERNRLL! Cas @ Construcign Matarials
al Serg rSAERRIIRYSS. Railroad Equipment

@ Electrical Equipment

@ Fabricated Products

0
|

@ Real Estate
@ Retail @, D IcMBH

@ Pharms@GeastrIgiRRts @ Recreation @ Amost Nolhlng

@ Tobacco Products @ Chem@eBonsumer Goods
@ Automobiles and Trucks

-5
!

. tainment
@138 Nredical Equipment @ Textiles

@ Measuring and Control Equipment

Capital Growth (Ppt difference, 2018 vs 2017)

-10

A 0 1 2 3 4
TPU (Change, 2018 vs 2017)

ack



iy Sl e eVl R
TPU from Hassan et al. (2019)
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TPU from Baker et al. (2016)

TPU: Caldara et al. (2019) vs. Baker et al. (2016)
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News-Based vs. Tariff Volatility TPU
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Correlation of tariff volatility with other shocks

Eaternal Shocks Correlation  (p-value) Granger F-test (p-value)
Oil shocks® —0.08 (0.45) 0.65 (0.52)
Monetary policy shocks” —0.05 (0.70) 0.78 (0.46)
TFP growth shocks® —0.01 (0.91) 0.07 (0.94)
Unanticipated tax shocks? —0.00 (0.99) 0.19 (0.83)
Defense spending shocks® 0.06 (0.53) 0.95 (0.39)
Capital tax vol. shocksf 0.14 (0.28) 1.04 (0.36)

NoTE: The entries in the table denote the pairwise correlations and Granger-causality tests between the
tariff volatility shock identified under the baseline VAR specification and a set of external instruments.
The regressions underlying the pairwise Granger causality tests include a constant and two lags of each
external instrument. Sample period for the volatility shocks is 1960:Q3 to 1984:Q4.

2 Crude oil supply shock from Hamilton (2003).

b Monetary policy shocks from Romer and Romer (2004); (1969:Q1-1984:Q4).

¢ Residuals from a first-order autoregressive model of the log-difference in the utilization-adjusted total
factor productivity; see Fernald (2012).

4 Unanticipated tax shocks from Mertens and Ravn (2011).

¢ Defense spending news shocks from Ramey (2011).

f Capital tax volatility shocks from Fernandez-Villaverde et al. (2015).



Local Projections: Robustness
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Topics List in Earnings Calls
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Firm-Level TPU: Variation Across Firms and Time
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Effects of Tariffs: Demand-Switching

@ Tariffs increase the relative price of imported goods — consumers
switch towards domestic varieties

my = —9 X (Pm,t —+ T{n) + ar
. trade price of domestic
Imports .. . .
elasticity imports absorption

@ This effect tends to boost domestic output but

» Symmetric retaliation abroad reduces foreign demand

> Supply-side distortions reduce domestic production



Effects of Tariffs: Supply-Side Distortions

@ Price of consumption bundle is P (PD, Pwu, Tt’”)
+

@ Tariffs reduce relative price of domestic good
Pp

P (PD, PM,T{")
+

PROFITS = Y — rkK — wlL

@ Tariffs are akin to a uniform increase in taxes on K and L

Pp

PROFITS = PP P 0) (Pp. Py, 0)

y — K (1+Tk>K—w<1+TL>L

— Contractionary effect on investment and output
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Effects of Tariffs: Firm Entry

o Firm exports at t if productivity is above threshold z*,
pkAk + Wiem = 2;77 T (W, Kmt) (r‘e,xp - r};oexp) + EAV
~—— —— ~— N —
extra fixed unit market size gain in
. threshold N . .
investment cost profit gain contin. value

where m € { Exporter at t-1 , Non Exporter at t-1 }

@ Gain in market size (ry, -r%.,) shrinks because of demand switching at
home and abroad

@ — Thresholds z;;, declines and so Entry declines and exit increases

o Aggregate productivity declines as cross-sectional correlation between
output and idiosyncratic productivity declines



Model Experiment: Robustness (I)
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Model Experiment: Robustness (I1)
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Aggregate Effects: Stochastic Volatility TPU
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Aggregate Effects: Additional Controls

News-Based TPU Index
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