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Abstract

Climate change is associated with an increasing number of extreme weather events, such
as extreme heat waves, severe winter weather, more frequent and intensive hurricanes, etc.
An emergent literature in climate economics has recently examined the impact of extreme
weather events on consumer credit, using data from loan-level credit card transactions
and consumer credit panels. One limitation of using traditional credit card data is that the
sample analysis is restricted to relatively higher income households who have access to
traditional credit lines. So far, little evidence exists for how low-income households who
rely on alternative credit products are impacted by extreme weather due to climate change.
Our research project fills in this gap using relatively underexplored microdata on payday
loans with nationwide coverage in the United States. Our project has three main goals. First,
combining satellite data with spatial and temporal granularity, and a new panel on online
and storefront payday loan applications, we study how consumption needs during extreme
heat waves and extremely cold days affect payday loan application, delinquency, APR, etc.
Second, we rely on a regression discontinuity design in the program eligibility rules to
causally identify the impact of the Low-Income Home Energy Assistance Program (LIHEAP)
on household finances. Third, we shed light on distributional impact and environmental
justice issues through heterogeneity analysis.
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1 Project Description

1.1 Motivation

As extreme weather conditions become more common with climate change, there is an urgent
need to understand the impact of these environmental shocks on economic activities, firms,
and households. Emergent literature in climate economics recently examined the impact of
hurricanes on household finance, using data from consumer credit panels, student loans, and
credit card transactions (Gallagher & Hartley 2017, Gavriilidis 2021, Del Valle, Scharlemann &
Shore 2022). These studies find that spikes in credit card borrowing after natural disasters are
modest and short-lived and that households have reductions in total debt, due to their use of
insurance to repay their debts rather than to rebuild.

So far, existing work is limited in external validity to generalize the conclusions to low-income
households. In particular, individuals who are not qualified to access traditional credit card lines
will not be part of the traditional consumer credit panels and therefore have not been the focus of
existing studies. There are many reasons why low-income households may be affected differently
by extreme weather conditions, such as constraints in budgets and decision-making time, lack
of formal and/or informal insurance, etc. Our research fills in this gap by leveraging a microdata
panel on the storefront and online payday loan applications, which is relatively underexplored
in the literature. Our research project examines the impact of extreme weather conditions
(extreme heat and extremely cold days) on the household finance of low-income individuals.
This project sheds light on alternative credit product channels for households who may lack
access to traditional credit card lines. Beyond baseline analysis, we also conduct program
evaluations for the impact of the Low-Income Home Energy Assistance Program (LIHEAP) on
household finances under climate change. Finally, our project speaks to environmental justice

issues and the distributional impact of climate change.

1.2 Research Design

The project has three main goals. First, we rely on a fixed-effect temperature-bin regression
framework, to examine the impact of extreme heat days and extremely cold days on the payday
loan application and approval outcomes. As home energy consumption and health spending
needs during extremely cold days and extreme heat waves drastically increase, lower-income
households who usually face tighter budget constraints may turn to alternative credit products
such as storefront or online payday loans, both of which are captured in our microdata panel. Us-
ing spatially and temporally granular satellite data from ERA5-Land, for the period of 2000-2018,

we construct monthly weather variables such as mean temperature, cumulative rainfall, wind
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speed, snow depth, etc. Our first regression exercise is to determine the effects of temperature
exposures on the payday loan market at the ZCTA (ZIP code Tabulation Areas) level. We posit the

following form,
Outcome;; = 0Tj; + py + 1.y + Controls + &4 @))

where Outcome;; measures the outcome variables of interest at ZCTA i in month ¢; @ is a vector
of parameters; Tj; is a vector of climatic variables that we discuss in detail below; u; is year-
month fixed effects; ). is the county-year fixed effects; and ¢;; is the error term. Standard errors
are clustered at the ZCTA level.

The climatic variables in T;; include location and time-specific temperature and precipitation
measures. We use nine temperature bins: below -10°C, above 25°C, and seven 5°C bins in between.
We use 15°C-20°C as the baseline temperature bin. We calculate the number of days during the
month that temperatures are in each of the bins. Furthermore, we use a monthly average of
on-the-day average precipitation to control for the confounding effect of precipitations.

Our baseline fixed effect framework allows us to control for a wide range of confounding
shocks that may correlate with extreme weather shocks, and to causally identify the impact of
these environmental shocks on lower-income household payday loan applications and approval.
We examine a series of outcomes such as the number of inquiries, highest credit approved,
delinquency rates, default rates, etc. Our data also allow us to separately identify the impact on
online versus storefront payday loans.

The second part of our research design examines the Low-Income Home Energy Assistance
Program (LIHEAP), a policy which has so far received little attention in terms of program evalua-
tion despite its wide reach. Our research design relies on a fuzzy regression discontinuity rule,
which sets program eligibility thresholds proportional to the yearly state-level median income, to
causally identify the impact of LIHEAP on climate change related payday loan lending. Assuming
households just below and above the program cutoffs are similar in other characteristics except
for their eligibility for LIHEAP, we estimate the Intention-to-treat effects of LIHEAP on household
payday loan borrowing under extreme weather conditions.

The final part of our research aims to shed light on environmental justice issues by linking
zipcode-level payday loan application data with neighborhood demographic compositions. We
conduct heterogeneity analysis and examine potential distribution effects. For example, we study
how payday loan demand and approval under extreme weather conditions differ depending on
average community income level, percentages of ethnic minorities, etc. We also examine how

these heterogeneity results differ for online versus storefront payday loans.



1.3 Preliminary Findings

Our findings indicate the extreme heat days lead to more payday loan inquiries, higher delin-
quency rates, and higher default rates. However, we do not see a corresponding increase in the
number of total loans approved and the highest credits allocated. This indicates that demand
for payday loan borrowing is increasing yet supply is sluggish. As a controversial credit product,
and an alternative to other sources of credit, understanding the equilibrium lending rates under
extreme weather events would be an additional contribution which we are aiming to make. We
also plan to develop a theoretical framework of payday loan lending under extreme weather

shocks, to help us better understand the potential mechanisms at work.

1.4 Timeline
¢ Current - June 2023

- Cross-validation of key variables in the payday loan data with existing work

— Complete baseline regression analysis, LIHEAP analysis and heterogeneity analysis

¢ June - December 2023

Develop a model of payday loan supply and demand under extreme weather

Analyze potential mechanisms at work

— Complete preliminary draft and submit to conferences: e.g. Climate finance session
at the Stanford SITE, San Francisco Fed Reserve conference on climate change and

macroeconomics, etc.

- Present, circulate draft and gather feedback
* January - April 2024

- Revise based on feedback and prepare manuscript for journal submission
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2 Itemized Budget

We would like to request $15,000 of funding to cover the following expenses.
1. Travel expenses for visiting collaborators: $6,000
2. Travel expenses for conference presentations: $4,500

3. Data acquisition: $4,500
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Before 2020: UC San Diego, Macro Finance Modeling summer session for young scholars (poster)
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Monetary Economics (PhD field) Spring 2022
Macroeconomics II (PhD core) Spring 2021, 2022, 2023
Economic Forecasting (Undergrad) Spring & Fall 2021, 2023

Teaching Assistant at UCSD:

Econometrics D (PhD) Fall 2019
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Macroeconomics C (PhD) Spring 2016 - 2018

Macroeconomics A & B (Undergrad) 2015 - 2019
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Department Service
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2014 UCSD Graduate Summer Research Fellowship

2012 Excellent Teaching Assistant, Peking University

2011 Excellent Graduate, Central University of Finance and Economics

2011 Excellent graduation thesis, Central University of Finance and Economics

WORKING PAPERS

Evaluating the Effects of Forward Guidance and Large-scale Asset Purchases

Abstract: This paper evaluates the effects of forward guidance and large-scale asset purchases (LSAP)
when the nominal interest rate reaches the zero lower bound. I investigate the effects of the two policies in
a dynamic new Keynesian model with financial frictions adapted from Gertler & Karadi (2011, 2013), with
changes implemented so that the framework delivers realistic predictions for the effects of each policy on the
entire yield curve. I then match the change that the model predicts would arise from a linear combination
of the two shocks with the observed change in the yield curve in a high-frequency window around Federal
Reserve announcements, allowing me to identify the separate contributions of each shock to the effects of the
announcement. My estimates correspond closely to narrative elements of the FOMC announcements. My
estimates imply that forward guidance was more important in influencing inflation, while LSAP was more
important in influencing output.

Disentangling the Information Effects in the Federal Reserve’s Monetary Policy Announce-
ments

Abstract: Federal Reserve announcements affect private sector beliefs in two different ways, revealing in-
formation about both economic fundamentals and monetary policy. This paper separates the information
revelation from the effect of policy by combining the high-frequency multidimensional approach of Giirkay-
nak et al. (2005) with Greenbook measures of the Fed’s information as in Romer & Romer (2004). The new
shock series is consistent with the traditional view. In contrast to existing measures, a contractionary shock
causes an upward revision in private forecasts of unemployment, a downward revision in private forecasts of
inflation, and a decline in stock price.
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