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ABSTRACT 
 

 The decision to have children is one that involves many calculations, financial stability, 

familial support, job security to name a few.  Uncertainty can affect each of those calculations.  

How does the uncertainty surrounding natural disasters affect that decision?  Using Fixed–

Effects models, I examine if particular types of natural disaster at the month level, considering 

conception in the twelve months after a storm and for four years after that, see any change in the 

birth rate at the county-month level after these incidents.  This could be of particular interest to 

policy makers as they consider disaster preparedness and also examine any impact on their 

population that affects community resources and even their future tax base.   
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INTRODUCTION 

 Economic interests are largely believed to have an effect on family planning.  Being able 

to predict whether a family can afford the significant financial burdens that come with children 

rests on their economic certainty or at least their belief in it.  Additionally, there are of course 

more personal factors such as education, race, religion, and age, to name a few, that influence the 

decision.  But what role does uncertainty play in that decision to have children? Uncertainty can 

take many forms.  Financial insecurity is a significant driver.  Will I have sufficient income to 

support a child or another child?  Do I have enough savings or credit to cover harder times?  

Political insecurity could be a significant factor in many parts of the world.  Will there be 

adequate resources when I need them?  The standard of care and access to resources in 

Venezuela has significantly fallen in recent years as a direct result of the political crisis.1 

 But what about the uncertainty that natural disasters bring? Do natural disasters have an 

effect on birth rates?  Is it a negative impact or a positive impact?  Do different types of natural 

disasters have different effects?  How do these impacts change over time?    

 

 

 

 

 

 

                                                
1 https://www.nytimes.com/2016/05/16/world/americas/dying-infants-and-no-medicine-inside-
venezuelas-failing-hospitals.html?_r=0 
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BACKGROUND 

There is anecdotal evidence of there being a spike in birth rates after natural disasters that 

force people indoors.  Hurricane Sandy, which struck the Mid-Atlantic region of the United 

States in 2012 causing massive flooding particularly in New Jersey and New York, has been 

cited as an example.  A brief 2013 New York Times article about a possible Hurricane Sandy 

baby bump touched on the theory and the phenomenon.  

“The idea that blackouts, whether caused by storms or accidents, lead to a rise in births 
has become a virtual cliché. But it is not necessarily accurate, according to researchers. 
‘My first instinct is that people are home, they want to be together more and so there’s an 
increased rate,” said Dr. Michael R. Berman, medical director for labor and delivery at 
Beth Israel Medical Center. “But after looking at some of the past catastrophes there 
wasn’t.’ 
“No statistically sound effect on births was found after the 1965 power failure in the 
Northeast. Nine months after the 2003 blackout in the region, the number of births in 
New York City actually dipped slightly compared with a year earlier.”2 

 

Looking at the impact on birth rates, it may be possible to see if there are spillover effects, 

increased or decreased demand for government resources like schools and hospitals.   

 

 

 

 

 

 

 

                                                
2 http://www.nytimes.com/2013/05/27/nyregion/preparing-for-hurricane-babies.html 
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LITERATURE REVIEW 

The question of whether disasters affect birth rate has been studied but widely.  One 

particular study, “Did Fertility Go up after the Oklahoma City Bombing? An Analysis of Births 

in Metropolitan Counties in Oklahoma, 1990-1999” (Rodgers et al., 2005) examined one 

particular man-made disaster, the 1995 Oklahoma City bombing, and examined county birth 

rates in Oklahoma counties from 1990-1999.  The study found an increase in births after the 

bombing in Oklahoma City County but not neighboring counties.  This effect was felt for many 

years after the bombing.  One theory was that the messaging after the bombing urged people to 

band together to support the community since the entire community had been impacted.  Thusly, 

having children was a way to support and invest in the future of the community at large. 

 “The fertility effect of catastrophe: U.S. hurricane births” (Evans et al., 2008) most 

closely resembles the aim of my research.  It looks at county birth rate data and hurricane 

warnings on the Atlantic and Gulf coasts.  The study showed that hurricane warnings did have an 

effect on birth rates with the sign of the effect changing with the severity of the hurricane.  Low-

severity storm advisories were shown to have a positive effect on fertility while high-severity 

storm advisories were shown to have a negative effect on fertility.  The study aims to look at 

fertility decisions in advance of the storm incident, looking at how the advisory affects one’s 

decisions as opposed to how the storm and its effects influence fertility decisions.   

The economy can certainly play a role in one’s decision to have children. “The Effects of 

the Great Recession on Family Structure and Fertility” (Cherlin et al., 2013) looks at that impact.  

Their study found that the recession of 2008 certainly did have an impact on fertility in the 
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United States, with the effect lasting well beyond 2009.  It looked at the effects within the 

individual states and D.C. but did not examine county or city level impacts. 

Other studies have considered similar impacts outside of the United States.  “Fertility 

Response to Natural Disasters: The Case of Three High Mortality Earthquakes” (Finlay, 2009) 

analyzed fertility after earthquakes in Turkey in 1999, India in 2001, and Pakistan in 2005.  The 

study showed that there was a positive fertility response to the earthquakes.  The theory is that 

families highly depend on children for economic viability in those regions and that the 

widespread economic impact of the earthquakes inspired families to have more children as a 

form of insurance.  Similar rationales would seemingly be far less appropriate in the United 

States in our more service oriented economy and highly mechanized agrarian economy. 

“The Effects of Mortality on Fertility: Population Dynamics After a Natural Disaster” 

(Nobles et al., 2015) examined similar responses in Indonesia after the 2004 Tsunami.  Their 

study also found a positive fertility response after the natural disaster.  Specifically, the study 

found that mothers who had lost one or more child were likely to have more children and that 

childless women were more likely to begin having children earlier to start their family building 

while younger. 

Considering most natural disasters in the United States have comparatively lower 

mortality rates, it would seem that while there may be similar effects in the United States, that 

the justification or rationale for positive responses to natural disasters is likely to be different. 

There are many other studies that have some general applicability.  However, the effects 

they examine are less relevant to the United States.  Yet their methodological approaches could 

prove quite helpful.  “Crime, fertility, and economic growth: Theory and evidence” (Neanidis & 
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Papadopoulou, 2013) employs both spatial and time fixed effects to examine how crime and 

fertility affect each other and how they both have an effect on economic growth over time.  

“Fertility and Crime: Evidence from Spatial Analysis of Taiwan” (Huang et al.; 2015) studied 

similar effects of crime on fertility across a ten-year span at the county level in Taiwan.  This 

study used panel data to drive a fixed effects model also.   
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CONCEPTUAL MODEL 
 

 Any number of factors affect why people decide to have children, actively decide not to 

have children, or influence the likelihood that they might have children regardless of planning.  It 

is relatively easy to intuit many internal or identity factors that have an effect on having children, 

marital status, socio-economic and labor status, religion, race, and education level to name a few.  

But there are also external factors that might have an effect as well, crime levels, whether or not 

there is or has been recent civil unrest, and the volatility of the economy can all provide a level 

of uncertainty that might also have an effect on whether people have children.   

 This study seeks to focus on the correlation between natural disasters and any changes in 

the birth rate at the county level in the United States.  There is some evidence to suggest that 

some natural disasters have had an effect on the birth rate.  One might think how could anyone 

possibly think about having children with the full force of category five hurricane bearing down.  

Yet the effects felt from a hurricane, or any natural disaster, are far from consistent.  Many areas 

at risk of catastrophic damage are minimally impacted physically but they face the same level of 

uncertainty going into the storm if they receive advanced warning.  Other areas might face no 

increased level of uncertainty (besides any inherent uncertainty that might come with living in an 

area that routinely sees natural disasters) such as when an earthquake strikes in the middle of the 

night with only the increasing intensity of the quake to serve as a warning.    The different ways 

that natural disasters strike provide for interesting ways to study their effect on the birth rate. 
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The underlying question is what effect do natural disasters have on birth rate and how 

does that effect change as the proximity to the most damaged areas changes.  The assumption is 

that these effects are not permanent so it leads to the question, how long do the initial effects last 

and do they resume their normal rate, or have a counter balancing effect later.    

There is some evidence of different effects after Hurricane Sandy in 2012.  Some regions 

studied showed that the areas that were the hardest hit by the hurricane, resulting in widespread 

and significant property damage, saw declines in their birth rates soon after the storm.  This was 

the result that was also observed by in “The fertility effect of catastrophe: U.S. hurricane births” 

(Evans et al., 2008).  Nearby areas that were in the warning area of the storm, but did not see 

damage on a comparable scale, actually saw spikes in their birth rate.  One theory is that the 

Figure 1. Conceptual Model 
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hurricane had an anticipatory effect, that there is a correlation between people that anticipated 

getting hit hard and ultimately did and did not have sex, and areas that anticipated only seeing 

heavy rains and winds and in some way, bracing for the storm led to sex.  Another theory is that 

it was the aftermath of the storm that influenced or dissuaded sexual activity, that those in 

damaged areas were busy with post-storm recovery and that those who averted disaster 

celebrated their good fortune.  Looking only at natural disasters where there is some advanced 

warning for a wider area than is actually damaged by the disaster, it will be difficult to tell.   

However, if those effects are similar to effects seen where natural disasters have little to 

no warning, like an earthquake, we might be able to isolate those effects.  An earthquake often 

comes with little to no warning.  While we might think that the damage is worst at the epicenter 

or fault line, it is not always easy to predict which areas will be most damaged.  Studying these 

effects in California will be helpful to compare against tornado and hurricane disasters. 

It might also be that the shock to the birth rate in some areas affected by natural disasters 

is much less acute or possibly even nonexistent in areas where natural disasters are a common 

occurrence.  Examples might be parts of Florida during hurricane season and tornado season in 

Oklahoma.   
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HYPOTHESIS 

I anticipate that there will be a correlation between natural disasters and birth rates.  With 

the amount of lag time between the disasters and birth, I expect that it will be difficult to 

establish a causal relationship.  The negative impact will be most severe in the areas hardest hit 

by the disaster.  The dip in births will dissipate over time, approaching where it would have been 

absent the disaster.  I believe it is possible that in some areas there may even be a short-lived rise 

past that original rate trend before settling.  In areas where there is significant migration, like 

those seen after Hurricane Katrina, the changes will be different and may be permanently altered 

as the demographics of those affected counties have been significantly altered.  I expect that for 

several months, nine to twelve for example, after a storm that there will be marked dips in the 

birth rate correlated with the duration of the incident.   

Incidents that drive people indoors seem like they should have the greatest results.  

Coastal storms are often quite predictable, though the extent of their damage and where the 

damage will occur is less so.  Coastal storms start off the coast and are tracked for days before 

they make landfall, if they ever do strike land.  They often strike at a certain time of year.  There 

is, in fact, a hurricane season.  Sometimes, but rarely, government officials issue evacuation 

orders.  Whether people leave temporarily or shelter in place before a storm, permanent 

migration as a result of the storm, is a rarity.  This did happen in response to Hurricane Katrina, 

where the storm and ensuing flooding displaced many people.3  In the New Orleans area, while 

many returned, many migrated permanently.  But there is little evidence that this is a normal 

occurrence with coastal storms.  It is more likely that people take shelter in their homes or further 

                                                
3 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4048822/ 
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inland.  In this situation, we might expect a bump in the birth rate about nine months after the 

storm.  With severe storms we might expect a similar response.  Though these storms occur with 

less warning, flash floods, heavy rains, wind and possibly lightening damage, we might expect a 

similar response with people sheltering in their homes leading to a bump in the birth rate about 

nine months later.   

 Winter storms might also see a spike in the birth rate from people staying indoors.  It 

seems plausible that this effect could be seen for more months but possibly at a lower magnitude.  

If an incident that is severe enough to become a FEMA disaster is indicative of a particularly 

brutal winter this could be the case.  However, weather patterns are less consistent in that regard 

with more erratic winters.  While possible to see a bump in the birth rate around nine months 

after a winter storm, it seems more likely that there will be little to no noticeable effect.   

 Given that floods as isolated incidents are present in very low numbers, I do not expect 

much noticeable effect.  As mentioned previously, it is more likely that significant flooding as a 

result of storms will be captured in those incidents.   
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DATA AND METHODOLOGY         
  

Data came primarily from three sources, Center for Disease Control (CDC), the Federal 

Emergency Management Agency (FEMA), and the U.S. Census Bureau.   

The CDC provided data for county level births per month for counties with populations 

of 100,000 or greater from 2003 through 2015.4 This restriction on larger counties reduced the 

sample counties from more than 3,000 counties to around 500 counties.  From 2003 through 

2013, the sample included 522 counties. From 2014 through 2015, the sample expanded to 578 

counties due to fifty-six counties crossing the 100,000 population threshold, though these 

counties were ultimately excluded from the analysis.  The data included the annual birth rate 

(births per 1,000 people) but did not include the monthly birth rate.  I generated a monthly birth 

rate variable by dividing the number of births each month by the county population.  This 

presents a minor inaccuracy in that the population figure used for each month remains static for 

the year rather than reflecting any changes from month to month from  births, deaths, and 

migration. 

Disaster data came from FEMA and covers all declarations from May 1953 through 

August 2016, almost 46,000 events in a time-series.5  Each data point is one disaster declaration 

and contains the county where there was a declared disaster and the type of disaster among 

twenty-two categories. 

                                                
4 https://wonder.cdc.gov/natality.html 
5 https://www.fema.gov/media-library/assets/documents/28318 
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It also included the length of the incident and a separate figure for the length of time the 

incident was declared a disaster.  For example, a hurricane could have struck on October 1st, 

declared a disaster from October 2nd to the 11th but the effects of the incident last until the 15th  

I first narrowed down the data to the time-period that matched my birth data, 2003-2015.  

I then removed all events for counties where I lacked corresponding birth data. I used the 

incident duration to create a variable that showed the number of days an incident lasted as a 

measure of the severity of the incident.  In this case that value would have been fifteen days.  

Also, because the data was recorded by incident and not by county-month, it was possible that a 

given county could have more than one incident in a given month.  This was in fact the case.  In 

most cases, county-months that had multiple incidents, had the same type of incident.  The most 

number of incidents in any given county-month were five.  But there were no more than two 

types of incident in any given month.  To simplify the data, I created a variable that tabulated the 

number of incidents per county month.  I also created dummy variables for each type of incident.   

County level income and poverty data came from the U.S. Census Bureau, using their 

Small Area Income and Poverty Estimates (SAIPE).6  I used this data in OLS modeling but 

deemed it to be a time and entity fixed effect and did not include it in the Fixed Effects models. 

The coefficient estimates on the variables listed below are likely to support my 

hypothesis. 

County 
Disaster Categorical Variables (for last disaster) 
Months_Since_FEMA-disaster_dec 
#_FEMA_dec_last_9mos, … 1yr, … 5yr, …10yr 
#neighbor-counties_FEMA-disaster_last_9mos, … 1yr, … 5yr, …10yr 
(#_FEMA_dec  * #neighbor-counties_FEMA-disaster)_ last_9mos, … 1yr, … 5yr, …10yr 

                                                
6 https://www.census.gov/did/www/saipe/data/statecounty/data/index.html 



13 
 

My starting equation was: 
 
∆Birth rate = County + Disaster Categorical Variables… + Months_Since_FEMA-
disaster_dec + #_FEMA_dec_last_9mos + #_FEMA_dec_last_1yr + 
#_FEMA_dec_last_5yr + #_FEMA_dec_last_10yr + #neighbor-counties_FEMA-
disaster_last_9mos + #neighbor-counties_FEMA-disaster_last_1yr + #neighbor-
counties_FEMA-disaster_last_5yr + #neighbor-counties_FEMA-disaster_last_10yr + 
(#_FEMA_dec  * #neighbor-counties_FEMA-disaster)_last_9mos + (#_FEMA_dec  * 
#neighbor-counties_FEMA-disaster)_last_1yr + (#_FEMA_dec  * #neighbor-
counties_FEMA-disaster)_last_5yrs + (#_FEMA_dec  * #neighbor-counties_FEMA-
disaster)_last_10yrs +  demographic variable… 

 

After consolidating the twenty-two disaster variables into six variables, I created 

dummies for each one.  I expected them to be negative.  I would expect the coefficient on months 

since the last disaster to be positive but small, in that if it has been a considerable amount of time 

since the last disaster that there would be little to no effect on the birth rate.  For the next 

coefficients, I generally expect the coefficients to be negative for 9mos and 1yr and positive for 5 

years and 10 years.  I expect the magnitude of 10 years to be close to be very small.  The theory 

here is that counties that see a lot of natural disasters might have lower birth rates than other 

counties that are similar in all other ways but that there will be little change here as the 

uncertainty is diminished as the disasters are expected. 

The most critical assumption is that the FEMA disaster declarations sufficiently capture 

disasters that affect people’s decision to have children.  The OVB risk is disasters that ultimately 

have the same effect on birth rate but are not declared disasters by FEMA.  There is a great deal 

of room for subjectivity in declarations because the President makes the declarations, usually at 

the request of the state governor.  It could be possible for two neighboring counties in different 

states to essentially be impacted in seemingly identical ways, have similar effects on the birth 

rate but one might not be captured in the data because one state has more resources to respond to 
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the disaster than the other and does not request FEMA assistance while its neighbor does not 

have adequate resources and does request and receives a FEMA emergency declaration and 

support.  

After compiling and cleaning my data I altered my approach.  Each row of data contained 

information about what took place in a given county in a given month.  I created lead variables 

that brought the birth rate from months later into the same line of data.  Theorizing that it 

possible that that a child could be conceived during an incident period but born prematurely at 

seven months, I began my lead variables at seven months and carried it through twenty-one 

months past a storm.  Births at twenty-one months after a storm allowed for a full year of 

conception after a storm and a typical nine-month gestation period.  I then created variables for 

the average annual birth rate at two through five years after the storm.   I also created interaction 

variables to capture the severity of particular incidents to determine if certain events were 

correlated with a greater change in the birth rate over time than others. 

  



Independent Variables
N-Months State-Year/Month
N-Years State-Year/Month
Dependent Variables

Poverty Percent All Ages

Median Household Income
Births
Population
Monthly Birth Rate
Annual Birth Rate
Number of Incidents
Fire
Flood

Coastal Storm

Severe Storm

Winter Storm

Other

Incident Days (Total)

Fire*Days Incident Days if Fire
Flood*Days Incident Days if Flood
Coastal Storm*Days Incident Days if Coastal Storm
Severe Storm*Days Incident Days if Severe Storm
Winter Storm*Days Incident Days if Winter Storm
Other*Days Incident Days if Other

Dummy variable representing a coastal storm that began that month.  This can 
include hurricanes and other tropical storms
Dummy variable representing a severe storm that began that month.  This can 
include tornadoes, windstorms, heavy rain.
Dummy variable representing a winter storm that began that month.  This 
often includes snow and ice damage.
Dummy variable that covers the small number of events that do not fit in the 
other categories.  Despite the severity of some of these events they are rare 
during the time period covered.  These included, earthquake, terrorism, toxic 
leak, and human cause.
This is number of days that FEMA determined each incident lasted.  Often the 
FEMA decalred disaster time period was shorter as it would take several days 
until the disaster was declared.  This is used as a proxy for the severity of the 
damage caused to county.

Annual county population estimate
Births/Population  per 1000 people
County annual birth rate from CDC
# of FEMA declared disasters per county-month
Dummy variable representing a fire that began that month.
Dummy variable representing a flood that began that month.

Table 1
Variable Definitions

NOTE: For County-months 
where there were two types of 
incident, the Incident days 
were averaged between the 
two types of incident.

Monthly birthrate N-Months after incident
Definition

Average yearly birthrate N-Years after incident

Percentage of the county living in poverty for all age demographics as 
determined by the U.S. Census Bureau
Annual median household income for that county
Births per county month

15
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 After cleaning and consolidating my data I adjusted my fixed effect regression model:  

# Months/Year BR = β0 + β1# of Incidents + β2Fire + β3Flood + β4Coastal Storm + β5Severe 
β6Storm + β7Winter Storm + β8Other + β9 Incident Days (Total) + β10Fire* Days + 
β11Flood*Days + β12Coastal Storm*Days + β13Severe Storm*Days + β14Winter Storm*Days + 
β15Other*Days + αi + γt + uit 
 
The alpha and gamma terms represent state and year fixed effects respectively.  
 
 There are limitations of course. The most crucial concern currently is the lack of data for 

counties with populations under 100,000 as well as the demographic data for the births.  Though, 

given that data, the values may be too small to have much significance.  

 Additionally, this current approach assumes that there is no migration.  Significant 

migration either in anticipation of a natural disaster or in direct response could impact fertility in 

that it could signal greater uncertainty and negatively impact fertility.  Conversely, it could 

positively impact fertility in that people may be inspired to repopulate the community.  

Ultimately, permanent migration is a rarity.  The migration in response to Hurricanes Katrina and 

Rita was more of an aberration than the rule.   

 The other concern is the uniformity of disaster data.  Disaster response is usually the 

responsibility of the states and local communities.  If local resources are sufficiently strained, the 

state can petition the Federal government for assistance, which triggers a FEMA disaster 

declaration.  There are any number of factors that could influence a state to make that request,  

such as, significantly disastrous period and resources are already drained, National Guard troops 

are deployed overseas on federal orders and unavailable to assist, lack of funds, political 

relationship between the Governor and the President.  Yet, there are still many FEMA 

declarations which may show a sufficient effect and thus the sample size may be sufficiently 

large that any missing data does not significantly damage the study. 
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 One other limitation to note is that of the leading birth rate variables.  Data is only 

included through 2015.  That means that data for leading month variables begins to taper off 

after March 2013 (the last month where there are twenty-one more months of birth data).  

Additionally, annual birth rate data begins to taper off after 2010, (the last year where there are 

annual birth rate averages for five years later). 
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DESCRIPTIVE FINDINGS 

 The data included almost 83,000 observations.  522 counties were included in the data for 

the 132 months in 2003-2013 (68,904 observations).  There were an additional fifty-six counties  

that met the population threshold in 2014-15 that I ultimately scrapped for the regression becauze 

there were only twenty-four observations for each county. I did include the in the descriptive 

statistics to give a broader picture of the incidents, bringing the total number of counties to 578 

counties for the final twenty-four months of data (13,872 observations.)    

Looking at the size of counties, the mean is about 440,000, with the largest county, Los 

Angeles County, having more than 10 million people.  When discussing the possible effects on 

the county in real people, I will use a county hypothetical county with a population of 500,000 

people. 

Of the almost 83,000 observations, only about 3,600, or 4.35%, had incidents.  Of those, 

we can see the vast majority were only one incident per month and even more were one type of 

incident.  We can also see that Coastal Storm and Severe Storm combined to make up almost 

70% of all the incidents.   

Interestingly, Fire*Days was the duration interaction variable that had the highest mean 

of the interaction terms.  While we might expect this to have an effect on the birth rate, it is 

critical to observe that Fire made up less than 10% of the total incidents.  Also, it is more 

common for the fires that are significant enough to be declared FEMA disasters to affect heavily 

populated counties. 

  



Table 2
Descriptive Statistics, County-Month

Variable Mean Std Dev Min Max
Births 499.51 808.66 43.00 14,014.00
Population 439,250 659,281 98,632 10,200,000
Monthly Birth Rate 1.09 0.23 0.22 2.74
Annual Birth Rate 13.13 2.58 5.96 27.96
Poverty Percentage 13.54 5.20 2.20 40.70
Median Household Income 52,435 13,655 24,808 125,900
n=82,776

Table 3
Frequency of Incidents in County-Month

Number of 
Incidents/Month

Frequency Percent Frequency Percent Frequency Percent

No Incidents 79,175 95.65 79,175 95.65 79,175 95.65
Incident(s) 3,601 4.35
1 Type of Incident 3,523 4.26
2 Types of Incident 78 0.09
1 Incident 3,190 3.85
2 Incidents 324 0.39
3 Incidents 83 0.1
4 Incidents 2 0
5 Incidents 2 0
Total 82776 100 82776 100 82776 100

19



Table 4
Frequency of Incidents in County-Month, by Type

Number of 
Incidents/Month

Frequency Percent Frequency Percent Frequency Percent

No Incidents 79,175 95.65 79,175 95.65 79,175 95.65
Incident(s) 3,601 4.35
1 Type of Incident 3,523 4.26

Fire 316 0.382
Flood 148 0.179

Coastal Storm 1,153 1.393
Severe Storm 1,321 1.596
Winter Storm 466 0.563

Other 119 0.144
2 Types of Incident 78 0.09

Fire & Coastal Storm 3 0.004
Fire  & Severe Storm 1 0.001

Flood & Coastal Storm 9 0.011
Flood & Severe Storm 14 0.017

Coastal & Severe Storms 33 0.040
Severe & Winter Storms 12 0.014

Severe Storm & Other 6 0.007
Total 82,776 100 82,776 100 82,776 100

Table 5
Descriptive Statistics, Duration of Incidents

Variable Mean Std Dev Min Max
Incident Days (Total) 110.95 532.61 0.04 4380.00
Fire Days 22.31 169.46 0.00 2190.00
Flood Days 0.92 5.24 0.00 78.00
Coastal Storm Days 5.60 23.42 0.00 730.00
Severe Storm Days 10.05 89.98 0.00 1460.00
Winter Storm Days 0.32 1.61 0.00 28.50
Other Days 16.66 188.96 0.00 2190.00
n=3,601
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OLS REGRESSION RESULTS 

 I began with simple OLS modeling.  I first excluded the interaction terms and ran the 

regression with the incident dummies, number of incidents, and duration of incident.  (See Table 

8.)  I then added the interaction terms and reran the regressions. (See Table 6.)  In both models, I 

included county income and poverty demographic data.  The poverty level data was positive in 

all time periods and statistically significant in all time periods at at least the 10% level.  The 

magnitude was relatively constant with a coefficient of about .012.  In a county with a population 

of 500,000 people this translates to an increase of about six births per month for each percentage 

point increase in the population that lives in poverty.   

 Flood produces a statistically significant negative coefficient in each regression except 

for 5-years.  The magnitude stays constant, around -.07 to -.1.  This would suggest that floods see 

a dip in about 35 to 50 births per month for county with 500,000 people for each month after the 

beginning of the flood.  Interestingly, Flood*Days was one of two interaction variables (Winter 

Storm*Days being the other) that did have statistically significant coefficients of the same sign 

for most of the time periods.  Coastal Storm produced a positive, statistically significant, 

coefficient for eight to thirteen months after the storm.  The magnitude ranged from about .03 to 

about .08.  This would correspond to about 15 to 40 additional births per month for counties with 

a population of 500,000 people.  However, the coefficient on Coastal Storm*Days is also 

statistically significant and negative for the same time period.  The magnitude on that coefficient 

hovers around -.005.  This suggests that longer storms see births shrink by about 2.5 for each 

additional day of a coastal storm. 
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 Overall with a R2 values of about .07 for each of the month lead variables and .1 to .15 

for the annual lead variables for both sets of OLS regressions, I do not give much weight to the 

OLS regression results.   

  



(1) (2) (3) (4) (5) (6) (7)

VARIABLES 7 Months 
State-Year

8 Months 
State-Year

9 Months 
State-Year

10 Months 
State-Year

11 Months 
State-Year

12 Months 
State-Year

13 Months 
State-Year

0.0120*** 0.0119*** 0.0119*** 0.0119*** 0.0119*** 0.0119*** 0.0119***
(0.000248) (0.000248) (0.000248) (0.000248) (0.000248) (0.000248) (0.000250)

2.88e-07*** 2.29e-07*** 1.98e-07** 2.01e-07** 1.86e-07** 1.79e-07** 1.72e-07**
(8.49e-08) (8.51e-08) (8.54e-08) (8.57e-08) (8.61e-08) (8.66e-08) (8.71e-08)
-0.0195** -0.0180* -0.0109 0.00419 0.0143 0.0206* 0.0143
(0.00960) (0.0105) (0.0106) (0.0116) (0.0121) (0.0111) (0.0116)
0.172*** 0.150*** 0.172*** 0.151*** 0.135*** 0.134*** 0.138***
(0.0195) (0.0190) (0.0190) (0.0195) (0.0195) (0.0182) (0.0188)

-0.0746*** -0.0740*** -0.0835*** -0.0882*** -0.0791*** -0.106*** -0.121***
(0.0280) (0.0263) (0.0258) (0.0257) (0.0275) (0.0256) (0.0239)
-0.00127 0.0311** 0.0515*** 0.0591*** 0.0787*** 0.0616*** 0.0311**
(0.0129) (0.0139) (0.0142) (0.0151) (0.0156) (0.0148) (0.0152)
0.00120 -0.0149 -0.0177 -0.0308** -0.0377*** -0.0454*** -0.0238*
(0.0115) (0.0123) (0.0122) (0.0132) (0.0137) (0.0127) (0.0133)
0.00437 -0.0348** -0.0468*** -0.0733*** -0.0914*** -0.0869*** -0.0748***
(0.0138) (0.0146) (0.0145) (0.0149) (0.0155) (0.0149) (0.0153)

0.0843*** 0.0691*** 0.0400* 0.0611*** 0.0348* 0.0140 0.0237
(0.0243) (0.0239) (0.0228) (0.0227) (0.0211) (0.0211) (0.0215)

0.00209*** 0.00205*** 0.00255*** 0.00259*** 0.00294*** 0.00309*** 0.00268***
(0.000660) (0.000494) (0.000607) (0.000555) (0.000678) (0.000878) (0.000833)

-0.00420*** -0.00410*** -0.00511*** -0.00521*** -0.00590*** -0.00621*** -0.00541***
(0.00132) (0.000989) (0.00122) (0.00111) (0.00136) (0.00176) (0.00167)
-0.00106 -0.000947 -0.00202 -0.00201* -0.00224* -0.00223 -0.000675
(0.00137) (0.00113) (0.00125) (0.00117) (0.00130) (0.00153) (0.00144)

-0.00404*** -0.00385*** -0.00492*** -0.00511*** -0.00562*** -0.00594*** -0.00504***
(0.00132) (0.000989) (0.00122) (0.00111) (0.00136) (0.00176) (0.00167)

-0.00412*** -0.00405*** -0.00498*** -0.00509*** -0.00579*** -0.00610*** -0.00534***
(0.00132) (0.000989) (0.00122) (0.00111) (0.00136) (0.00176) (0.00167)
0.00443* 0.00875*** 0.00570** 0.00450* 0.000463 0.00118 -0.00119
(0.00261) (0.00254) (0.00238) (0.00256) (0.00266) (0.00283) (0.00287)

-0.00407*** -0.00398*** -0.00503*** -0.00508*** -0.00583*** -0.00616*** -0.00529***
(0.00132) (0.000989) (0.00122) (0.00111) (0.00136) (0.00176) (0.00167)
0.915*** 0.918*** 0.919*** 0.917*** 0.918*** 0.918*** 0.918***
(0.00718) (0.00718) (0.00719) (0.00721) (0.00722) (0.00725) (0.00729)

Observations 77,778 77,256 76,734 76,212 75,690 75,168 74,646
R-squared 0.069 0.069 0.070 0.072 0.073 0.073 0.072
State FE NO NO NO NO NO NO NO
Year FE NO NO NO NO NO NO NO
Robust standard errors in parentheses.
Bold text indicates coefficient is significant at a minimum of the p<.1 level.
Underline text indicates a negative coefficient
*Indicates coefficient is significant at the p<.1 level. 
**Indicates coefficient is significant at the p<.05 level. 
***Indicates coefficient is significant at the p<.01 level. 

Constant

Fire*Days

Flood*Days

Coastal 
Storm*Days
Severe 
Storm*Days
Winter 
Storm*Days

Other*Days

Flood

Coastal Storm

Severe Storm

Winter Storm

Other

Incident Days 
(Total)

Table 6
OLS Regression Results, Number of Incidents, Incident Dummies, Duration of Incident, 

Interactions, and County Income

Poverty 
Percent All 
Median 
Household 
Number of 
Incidents

Fire
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(8) (9) (10) (11) (12) (13) (14)

VARIABLES 14 Months 
State-Year

15 Months 
State-Year

16 Months 
State-Year

17 Months 
State-Year

18 Months 
State-Year

19 Months 
State-Year

20 Months 
State-Year

0.0121*** 0.0122*** 0.0124*** 0.0123*** 0.0124*** 0.0123*** 0.0121***
(0.000251) (0.000252) (0.000253) (0.000254) (0.000255) (0.000256) (0.000257)
2.19e-07** 2.22e-07** 2.53e-07*** 1.97e-07** 2.01e-07** 1.37e-07 3.84e-08
(8.75e-08) (8.79e-08) (8.83e-08) (8.88e-08) (8.93e-08) (8.98e-08) (9.03e-08)
0.0201* 0.0109 -0.00219 -0.00755 -0.0122 -0.0119 -0.0133
(0.0113) (0.0111) (0.0108) (0.00941) (0.0107) (0.00958) (0.0106)
0.139*** 0.132*** 0.173*** 0.143*** 0.156*** 0.147*** 0.134***
(0.0183) (0.0180) (0.0190) (0.0182) (0.0196) (0.0184) (0.0186)

-0.103*** -0.0924*** -0.0992*** -0.0791*** -0.101*** -0.0753** -0.103***
(0.0261) (0.0272) (0.0277) (0.0277) (0.0285) (0.0293) (0.0278)
-0.00514 -9.89e-05 -0.000318 -0.0408*** 0.0110 -0.00350 0.0279**
(0.0147) (0.0146) (0.0141) (0.0126) (0.0139) (0.0127) (0.0138)

-0.0341*** -0.0166 -0.00568 -0.00915 -0.00556 -0.0164 -0.0248**
(0.0129) (0.0128) (0.0126) (0.0114) (0.0126) (0.0115) (0.0123)

-0.0523*** -0.0242* 0.00618 0.0150 0.00301 -0.0175 -0.0399***
(0.0148) (0.0145) (0.0144) (0.0137) (0.0145) (0.0138) (0.0146)
-0.00162 -0.00759 0.0259 0.0166 0.0381 0.0425* 0.0336
(0.0239) (0.0234) (0.0258) (0.0268) (0.0254) (0.0222) (0.0212)

0.00308*** 0.00267*** 0.00260*** 0.00224** 0.00237*** 0.00242*** 0.00164***
(0.000874) (0.000770) (0.000708) (0.000889) (0.000614) (0.000773) (0.000578)

-0.00618*** -0.00536*** -0.00527*** -0.00452** -0.00478*** -0.00486*** -0.00329***
(0.00175) (0.00154) (0.00142) (0.00178) (0.00123) (0.00155) (0.00116)
-0.00185 -0.00199 -0.00101 -0.00209 -0.00102 -0.00224 0.000154
(0.00158) (0.00142) (0.00135) (0.00160) (0.00126) (0.00145) (0.00122)

-0.00583*** -0.00485*** -0.00474*** -0.00414** -0.00428*** -0.00463*** -0.00295**
(0.00176) (0.00155) (0.00142) (0.00178) (0.00124) (0.00155) (0.00116)

-0.00612*** -0.00536*** -0.00522*** -0.00446** -0.00472*** -0.00480*** -0.00322***
(0.00175) (0.00154) (0.00142) (0.00178) (0.00123) (0.00155) (0.00116)
-0.00122 -0.00150 -0.000277 1.48e-05 0.00336 0.00705** 0.00613**
(0.00282) (0.00223) (0.00254) (0.00295) (0.00271) (0.00282) (0.00300)

-0.00609*** -0.00529*** -0.00512*** -0.00438** -0.00462*** -0.00471*** -0.00315***
(0.00175) (0.00154) (0.00142) (0.00178) (0.00123) (0.00155) (0.00116)
0.914*** 0.912*** 0.908*** 0.913*** 0.910*** 0.914*** 0.921***
(0.00732) (0.00735) (0.00738) (0.00742) (0.00745) (0.00749) (0.00752)

Observations 74,124 73,602 73,080 72,558 72,036 71,514 70,992
R-squared 0.072 0.072 0.074 0.075 0.075 0.076 0.076
State FE NO NO NO NO NO NO NO
Year FE NO NO NO NO NO NO NO
Robust standard errors in parentheses.
Bold text indicates coefficient is significant at a minimum of the p<.1 level.
Underline text indicates a negative coefficient
*Indicates coefficient is significant at the p<.1 level. 
**Indicates coefficient is significant at the p<.05 level. 
***Indicates coefficient is significant at the p<.01 level. 

Constant

Fire*Days

Flood*Days

Coastal 
Storm*Days
Severe 
Storm*Days
Winter 
Storm*Days

Other*Days

Flood

Coastal Storm

Severe Storm

Winter Storm

Other

Incident Days 
(Total)

Table 6 (cont.)

Poverty 
Percent All 
Median 
Household 
Number of 
Incidents

Fire
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(15) (16) (17) (18) (19)

VARIABLES 21 Months 
State-Year

2 Years State-
Year

3 Years State-
Year

4 Years State-
Year

5 Years State-
Year

0.0121*** 0.0121*** 0.0129*** 0.0149*** 0.0181***
(0.000257) (0.000239) (0.000248) (0.000261) (0.000274)
-8.20e-09 -2.71e-08 -9.38e-08 3.66e-07*** 1.31e-06***
(9.07e-08) (8.52e-08) (9.01e-08) (9.54e-08) (9.98e-08)
-0.00536 0.00461 0.00424 0.00747 0.0232*
(0.0104) (0.0101) (0.00973) (0.00943) (0.0128)
0.156*** 0.126*** 0.110*** 0.0854*** 0.0488**
(0.0189) (0.0167) (0.0161) (0.0156) (0.0190)

-0.107*** -0.108*** -0.0754*** -0.0754*** -0.0415
(0.0271) (0.0235) (0.0288) (0.0276) (0.0354)
0.0346** 0.0191 0.00838 0.0105 0.0138
(0.0138) (0.0132) (0.0128) (0.0127) (0.0127)
-0.0213* -0.0275** -0.0265** -0.0284*** -0.0407***
(0.0122) (0.0117) (0.0113) (0.0110) (0.0141)

-0.0686*** -0.0463*** -0.0494*** -0.0555*** -0.0674***
(0.0144) (0.0134) (0.0132) (0.0128) (0.0157)
0.0425* 0.0190 0.0271 0.0225 -0.00271
(0.0242) (0.0201) (0.0193) (0.0184) (0.0207)

0.00221*** 0.00248*** 0.00218*** 0.00223*** 0.00163
(0.000639) (0.000716) (0.000666) (0.000620) (0.00116)

-0.00445*** -0.00501*** -0.00439*** -0.00449*** -0.00330
(0.00128) (0.00143) (0.00133) (0.00124) (0.00231)
-0.00131 -0.00117 -0.00115 -0.00163 6.36e-05
(0.00124) (0.00129) (0.00129) (0.00120) (0.00252)

-0.00414*** -0.00465*** -0.00412*** -0.00445*** -0.00454*
(0.00128) (0.00144) (0.00134) (0.00125) (0.00239)

-0.00437*** -0.00493*** -0.00433*** -0.00443*** -0.00323
(0.00128) (0.00143) (0.00133) (0.00124) (0.00231)

0.00702*** 0.00428* 0.00329 0.00275 0.00212
(0.00269) (0.00247) (0.00246) (0.00231) (0.00243)

-0.00434*** -0.00490*** -0.00426*** -0.00436*** -0.00316
(0.00128) (0.00143) (0.00133) (0.00124) (0.00231)
0.923*** 0.922*** 0.911*** 0.855*** 0.758***
(0.00754) (0.00703) (0.00736) (0.00773) (0.00804)

Observations 70,470 68,904 62,640 56,376 50,112
R-squared 0.077 0.091 0.104 0.123 0.150
State FE NO NO NO NO NO
Year FE NO NO NO NO NO
Robust standard errors in parentheses.
Bold text indicates coefficient is significant at a minimum of the p<.1 level.
Underline text indicates a negative coefficient
*Indicates coefficient is significant at the p<.1 level. 
**Indicates coefficient is significant at the p<.05 level. 
***Indicates coefficient is significant at the p<.01 level. 

Constant

Fire*Days

Flood*Days

Coastal 
Storm*Days
Severe 
Storm*Days
Winter 
Storm*Days

Other*Days

Flood

Coastal Storm

Severe Storm

Winter Storm

Other

Incident Days 
(Total)

Table 6 (cont.)

Poverty 
Percent All 
Median 
Household 
Number of 
Incidents

Fire
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FIXED EFFECTS REGRESSION RESULTS 

Table 9 displays a Fixed Effect regression analysis of Number of Incidents per month, 

Type of Incident, and the Duration (in days) of that incident at the State-Year level.  Like the 

OLS regressions, the dependent variables in the regressions are the monthly birth rates, seven to 

twenty-one months after the beginning of the incident followed by the average monthly birth rate 

two through five years after the incident.   

The first thing to note is that the Number of Incidents reveals a distinct pattern.  The 

coefficient is statistically significant and negative for seven to nine months after an incident, this 

is consistent with the overall declining birth rate over time.  Beginning at eleven months after an 

incident, the Number of Incidents is again statistically significant but this time is positive and 

remains so through fifteen months after the incident, with a mean coefficient of about .016.  This 

means that for each incident, there is likely an associated increase in births by .016 per 1000 

people per month, eleven to fifteen months after the incident. In other words, about two months 

after an incident there is an associated increase in conception that leads to birth that lasts through 

six months after the incident. Beginning at seventeen months after an incident, there are again 

statistically significant results but with a negative sign.  This correlation remains consistent 

through twenty-one months after the incident.  After twenty-one month, there is no statistically 

significant coefficient on the Number of Incidents.   

Table 7 includes interaction variables for the type of incident dummies and duration of 

the incident.  This is to see which incidents are associated with a change in birth rate based on 

the duration of that incident.  For example, do floods that last longer see more of a change in the 
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birth rate?  (They do not.)  The addition of these interaction terms has little noticeable effect on 

the magnitude, sign, or significance of the Number of Incidents variable in these new regressions.   

Flood and Fire do see occasional statistically significant results but do not reveal 

consistent patterns.  The statistically significant coefficients on Fire are always positive, in both 

Tables 9 and 7.   

Flood produces no statistically significant coefficients in Table 8 and only two 

statistically significant coefficients in Table 9, one negative coefficient at thirteen months and a 

positive one at nineteen months.  These two statistically significant results are insufficient to say 

anything meaningful about the effect of significant flooding on the birth rate over time.  Flooding 

that occurs suddenly as a result of storms, rather than sustained rain, is likely contained in the 

coefficients for Coastal Storm and Severe Storm.  

Coastal, Severe, and Winter Storms each produce interesting results. The coefficient on 

Coastal Storm is statistically significant for most of the time periods.  The non-statistically 

significant coefficients are between trends when the sign changes and at the two through five 

year period.  Beginning at eight months, there is a positive sign on Coastal Storm, with the 

magnitude rising from .0102 and peaking at .0608 at eleven months and falling slightly to .0415 

at twelve months.  This means that the monthly birth rate is associated with an increase of 

between 5.1 and 30.4 additional births for a county with a population of 500,000, eight to twelve 

months after a coastal storm.  From fourteen to nineteen months after a coastal storm there is a 

decrease of similar magnitude in the monthly birth rate.  This is the case in both Tables 8 and 9.   

Severe Storm sees an opposite trend, going from a period of several months with a 

negative birth rate to several months with a positive birth rate.  From ten months through 
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fourteen months after a severe storm, the coefficient is negative and statistically significant 

(except for thirteen months).  This corresponds with a decrease in 15 to 25 births per month 

within that period.  From 16 to 19 months the coefficient is positive and also statistically 

significant, corresponding with about 7.5 to 9.5 additional births.   

Winter Storm has a similar trend, negative and statistically significant from ten months to 

thirteen months after a storm, about 15 to 25 fewer births per month.  It is then positive and 

statistically significant from fifteen to nineteen months after a storm, with 12 to 33.5 additional 

births per month during that period.  But the duration of a Winter Storm can correlate with a 

cooling of the birth rate.  In the eleven to seventeen-month period after a winter storm, the 

coefficient on Winter Storm*Days was negative and statistically significant corresponding with a 

decrease of one to 2.5 fewer births per month for each additional day that the storm lasted. 

 Each other interaction term had even smaller magnitudes, most of which were negative.  

Eleven to twelve months and again at fourteen months after the incidents produced statistically 

significant results for each interaction term but Flood*Days.   

 I tested for robustness by running similar regressions but changing the effect that was 

fixed.  Table 9 shows State-Year fixed effects with the omission of the interaction terms.  This 

model carried almost identical R2 results to Table 7, about .31 to .326 for the month lead birth 

rate regressions and .715 to .772 for the annual lead birth rate regressions.  I ultimately chose to 

discuss to model with interaction terms to highlight the relatively low impact of their inclusion.  

Tables 10 and 11 contain regressions for State-Month fixed effects.  These carried R2 values of 

below .2 for the month leading regressions and below .01 for the annual leading regressions.  I 

also ran (but did not include) County-Month Fixed-Effect regressions.  



(1) (2) (3) (4) (5) (6) (7)

VARIABLES 7 Months 
State-Year

8 Months 
State-Year

9 Months 
State-Year

10 Months 
State-Year

11 Months 
State-Year

12 Months 
State-Year

13 Months 
State-Year

-0.0185*** -0.0177*** -0.0102*** 0.00509 0.0149*** 0.0209*** 0.0141***
(0.00376) (0.00368) (0.00370) (0.00355) (0.00398) (0.00392) (0.00454)
0.0218* 4.66e-05 0.0234*** 0.00249 -0.0127 -0.0111 -0.00524
(0.0119) (0.00817) (0.00901) (0.00786) (0.0103) (0.00823) (0.0104)
0.0202 0.0203 0.0107 0.00530 0.0168 -0.0125 -0.0279**

(0.0135) (0.0128) (0.0130) (0.0123) (0.0132) (0.0127) (0.0131)
-0.0237*** 0.0100* 0.0313*** 0.0384*** 0.0609*** 0.0431*** 0.00871
(0.00510) (0.00562) (0.00537) (0.00526) (0.00557) (0.00519) (0.00573)
0.0179*** 0.00447 -0.00110 -0.0146*** -0.0205*** -0.0275*** -0.00381
(0.00486) (0.00467) (0.00486) (0.00446) (0.00501) (0.00497) (0.00538)
0.0450*** 0.00459 -0.00723 -0.0343*** -0.0519*** -0.0446*** -0.0321***
(0.00573) (0.00623) (0.00585) (0.00610) (0.00607) (0.00599) (0.00674)
0.0412*** 0.0278*** -0.000315 0.0254*** -0.000128 -0.0194** -0.00629
(0.00944) (0.00987) (0.00919) (0.00896) (0.00927) (0.00927) (0.00867)

-0.000420* -0.000421 5.37e-05 0.000121 0.000484* 0.000674* 0.000256
(0.000214) (0.000360) (0.000216) (0.000281) (0.000247) (0.000347) (0.000260)
0.000845** 0.000861 -0.000106 -0.000242 -0.000969* -0.00136* -0.000535
(0.000428) (0.000720) (0.000431) (0.000562) (0.000495) (0.000694) (0.000521)
0.000165 0.000249 -0.000814* -0.000888 -0.00113* -0.00108 0.000509

(0.000519) (0.000641) (0.000473) (0.000543) (0.000585) (0.000660) (0.000497)
0.000755* 0.000866 -0.000165 -0.000417 -0.000962* -0.00138* -0.000454
(0.000429) (0.000719) (0.000432) (0.000561) (0.000495) (0.000701) (0.000528)
0.000839* 0.000828 -5.36e-05 -0.000202 -0.000934* -0.00133* -0.000546
(0.000428) (0.000721) (0.000435) (0.000562) (0.000494) (0.000694) (0.000521)
0.00193** 0.00633*** 0.00302*** 0.00178 -0.00238** -0.00182 -0.00443***
(0.000866) (0.00115) (0.000870) (0.00112) (0.00112) (0.00120) (0.00111)
0.000883** 0.000887 -0.000117 -0.000210 -0.000996** -0.00141** -0.000516
(0.000428) (0.000720) (0.000432) (0.000563) (0.000495) (0.000695) (0.000520)
1.033*** 1.022*** 1.010*** 0.996*** 1.021*** 1.015*** 1.017***
(0.00226) (0.00234) (0.00238) (0.00267) (0.00338) (0.00201) (0.00202)

Observations 77,778 77,256 76,734 76,212 75,690 75,168 74,646
R-squared 0.315 0.318 0.322 0.326 0.327 0.326 0.318
# of countycode 522 522 522 522 522 522 522
State FE YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES
Robust standard errors in parentheses.
Bold text indicates coefficient is significant at a minimum of the p<.1 level.
Underline text indicates a negative coefficient
*Indicates coefficient is significant at the p<.1 level. 
**Indicates coefficient is significant at the p<.05 level. 
***Indicates coefficient is significant at the p<.01 level. 

Other*Days

Constant

Incident Days 
(Total)

Fire*Days

Flood*Days

Coastal 
Storm*Days
Severe 
Storm*Days
Winter 
Storm*Days

Fire

Flood

Coastal Storm

Severe Storm

Winter Storm

Other

Table 7
State-Year FE Regression Results, Number of Incidents, Incident Dummies, 

Duration of Incident, and Interactions

Number of 
Incidents
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(8) (9) (10) (11) (12) (13) (14)

VARIABLES 14 Months 
State-Year

15 Months 
State-Year

16 Months 
State-Year

17 Months 
State-Year

18 Months 
State-Year

19 Months 
State-Year

20 Months 
State-Year

0.0203*** 0.0103** -0.00425 -0.0104** -0.0154*** -0.0153*** -0.0166***
(0.00403) (0.00432) (0.00454) (0.00417) (0.00367) (0.00404) (0.00359)
-0.00192 -0.00777 0.0370*** 0.00680 0.0232** 0.0167* 0.00424
(0.00810) (0.0104) (0.00862) (0.0115) (0.0106) (0.0101) (0.00909)
-0.00635 0.00548 -0.00460 0.0183 0.00898 0.0362*** 0.00603
(0.0121) (0.0109) (0.0148) (0.0122) (0.0125) (0.0124) (0.0122)

-0.0305*** -0.0253*** -0.0256*** -0.0697*** -0.0126** -0.0295*** 0.00432
(0.00539) (0.00580) (0.00550) (0.00540) (0.00544) (0.00552) (0.00580)

-0.0137*** 0.00543 0.0182*** 0.0156*** 0.0192*** 0.00828 -0.000465
(0.00489) (0.00524) (0.00538) (0.00521) (0.00475) (0.00517) (0.00489)
-0.00753 0.0237*** 0.0575*** 0.0667*** 0.0545*** 0.0342*** 0.00977
(0.00614) (0.00641) (0.00631) (0.00612) (0.00574) (0.00575) (0.00611)

-0.0299*** -0.0345*** 0.000715 -0.00729 0.0149 0.0205** 0.00906
(0.0103) (0.00942) (0.0114) (0.0129) (0.0110) (0.00882) (0.00837)

0.000711*** 0.000305 0.000254 -9.62e-05 2.45e-05 7.98e-05 -0.000675**
(0.000269) (0.000241) (0.000205) (0.000316) (0.000245) (0.000208) (0.000302)

-0.00143*** -0.000601 -0.000540 0.000193 -6.39e-05 -0.000148 0.00136**
(0.000538) (0.000482) (0.000411) (0.000633) (0.000490) (0.000416) (0.000603)
-0.000786 -0.000963* 0.000156 -0.00104* -0.000254 -0.00157*** 0.000933*
(0.000529) (0.000511) (0.000510) (0.000604) (0.000441) (0.000458) (0.000549)
-0.00139** -0.000393 -0.000329 0.000233 0.000111 -0.000262 0.00138**
(0.000540) (0.000485) (0.000412) (0.000635) (0.000487) (0.000416) (0.000604)

-0.00144*** -0.000674 -0.000571 0.000183 -7.16e-05 -0.000152 0.00137**
(0.000540) (0.000484) (0.000408) (0.000635) (0.000490) (0.000418) (0.000604)

-0.00455*** -0.00511*** -0.00396*** -0.00358*** -0.000130 0.00346*** 0.00240**
(0.00131) (0.00110) (0.00106) (0.00112) (0.00111) (0.00116) (0.00120)

-0.00144*** -0.000633 -0.000495 0.000228 -4.14e-07 -9.61e-05 0.00139**
(0.000537) (0.000482) (0.000411) (0.000633) (0.000490) (0.000417) (0.000603)
1.033*** 1.022*** 1.010*** 0.996*** 1.021*** 1.015*** 1.017***
(0.00226) (0.00234) (0.00238) (0.00267) (0.00338) (0.00201) (0.00202)

Observations 74,124 73,602 73,080 72,558 72,036 71,514 70,992
R-squared 0.310 0.309 0.309 0.315 0.309 0.317 0.321
# of countycode 522 522 522 522 522 522 522
State FE YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES
Robust standard errors in parentheses.
Bold text indicates coefficient is significant at a minimum of the p<.1 level.
Underline text indicates a negative coefficient
*Indicates coefficient is significant at the p<.1 level. 
**Indicates coefficient is significant at the p<.05 level. 
***Indicates coefficient is significant at the p<.01 level. 

Constant

Fire*Days

Flood*Days

Coastal 
Storm*Days
Severe 
Storm*Days
Winter 
Storm*Days

Other*Days

Flood

Coastal Storm

Severe Storm

Winter Storm

Other

Incident Days 
(Total)

Table 7 (cont.)

Number of 
Incidents

Fire
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(15) (16) (17) (18) (19)

VARIABLES 21 Months 
State-Year

2 Years State-
Year

3 Years State-
Year

4 Years State-
Year

5 Years State-
Year

-0.00884** 0.00106 0.000350 0.000129 0.000698
(0.00397) (0.000951) (0.000998) (0.000978) (0.00138)
0.0300*** 0.00361 0.00332 0.000555 -0.000704
(0.00895) (0.00266) (0.00285) (0.00298) (0.00230)
0.00320 0.00518 0.00445 0.000953 0.00562
(0.0128) (0.00352) (0.00416) (0.00361) (0.00515)
0.0138** -0.00217* -0.00140 -0.00149 -0.00137
(0.00600) (0.00127) (0.00128) (0.00148) (0.00141)
0.00348 -0.000815 -0.00139 -0.000344 -0.00137

(0.00518) (0.00120) (0.00127) (0.00118) (0.00156)
-0.0188*** -0.000981 0.00145 -0.00147 -0.00266
(0.00595) (0.00153) (0.00189) (0.00157) (0.00185)
0.0174* -0.00586** -0.00363 -0.00189 -0.00424*

(0.00992) (0.00277) (0.00225) (0.00233) (0.00221)
-8.17e-05 0.000144** 9.99e-05 0.000115* -0.000172***
(0.000225) (6.74e-05) (6.50e-05) (5.97e-05) (5.85e-05)
0.000149 -0.000294** -0.000200 -0.000232* 0.000343***

(0.000450) (0.000135) (0.000130) (0.000119) (0.000117)
-0.000639 -0.000425*** -0.000286* -0.000285** 0.000289
(0.000500) (0.000141) (0.000149) (0.000141) (0.000198)
0.000138 -0.000284** -0.000197 -0.000226* 0.000328***

(0.000453) (0.000135) (0.000130) (0.000120) (0.000118)
0.000172 -0.000284** -0.000199 -0.000228* 0.000342***

(0.000453) (0.000135) (0.000130) (0.000119) (0.000117)
0.00346*** -0.000174 -0.000407 0.000148 0.000429**
(0.000917) (0.000242) (0.000288) (0.000208) (0.000199)
0.000167 -0.000280** -0.000192 -0.000226* 0.000348***

(0.000451) (0.000135) (0.000130) (0.000119) (0.000117)
1.011*** 1.015*** 1.015*** 1.016*** 1.015***
(0.00225) (0.00186) (0.00169) (0.00154) (0.00140)

Observations 70,470 68,904 62,640 56,376 50,112
R-squared 0.325 0.749 0.772 0.770 0.715
# of countycode 522 522 522 522 522
State FE YES YES YES YES YES
Year FE YES YES YES YES YES
Robust standard errors in parentheses.
Bold text indicates coefficient is significant at a minimum of the p<.1 level.
Underline text indicates a negative coefficient
*Indicates coefficient is significant at the p<.1 level. 
**Indicates coefficient is significant at the p<.05 level. 
***Indicates coefficient is significant at the p<.01 level. 

Other*Days

Constant

Incident Days 
(Total)

Fire*Days

Flood*Days

Coastal 
Storm*Days
Severe 
Storm*Days
Winter 
Storm*Days

Fire

Flood

Coastal Storm

Severe Storm

Winter Storm

Other

Table 7 (cont.)

Number of 
Incidents
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DISCUSSION 

 The regressions reveal some interesting trends that I did not expect.  Looking at some of 

the variables with coefficients with the largest magnitude, they are still not very large.  

Considering only statistically significant coefficients that suggest a trend for at least two 

consecutive months, the coefficients in Winter Storm in Table 9 range between -.0321 and -.0519 

for ten to thirteen months after the storm.  So we would say that there is an associated decrease 

of between 16 and 26 births per month for a four month period beginning ten months after a 

winter storm for a county with the a population of 500,000 people.  With heavy rounding this 

would not even be an additional 100 people for a county of about half a million people.  This 

study was inspired by the notion that pervasive uncertainty might cause a shift in people’s 

decisions to have children.  This study suggests that there may be some truth to that.  Yet the 

magnitudes of those outcomes are insufficiently small to suggest any possible shift in policy as it 

relates to disaster preparedness or adjusting resources.   

 

 

 

 

 

 

 

 

 



(1) (2) (3) (4) (5) (6) (7)

VARIABLES 7 Months 
State-Year

8 Months 
State-Year

9 Months 
State-Year

10 Months 
State-Year

11 Months 
State-Year

12 Months 
State-Year

13 Months 
State-Year

-0.0102 -0.00662 -0.000497 0.0124 0.0255** 0.0328*** 0.0263**
(0.0106) (0.0115) (0.0114) (0.0124) (0.0129) (0.0120) (0.0128)
0.149*** 0.126*** 0.150*** 0.128*** 0.113*** 0.115*** 0.112***
(0.0213) (0.0210) (0.0209) (0.0215) (0.0213) (0.0199) (0.0208)
-0.0309 -0.0320 -0.0445** -0.0450** -0.0319 -0.0543** -0.0530**
(0.0221) (0.0213) (0.0215) (0.0219) (0.0239) (0.0228) (0.0225)
-0.0203 0.0114 0.0317** 0.0401** 0.0592*** 0.0409** 0.0125
(0.0138) (0.0149) (0.0148) (0.0160) (0.0165) (0.0159) (0.0165)

-0.0253** -0.0439*** -0.0438*** -0.0556*** -0.0658*** -0.0743*** -0.0544***
(0.0124) (0.0131) (0.0130) (0.0140) (0.0145) (0.0135) (0.0144)
-0.00757 -0.0386*** -0.0554*** -0.0822*** -0.112*** -0.106*** -0.102***
(0.0141) (0.0150) (0.0149) (0.0155) (0.0159) (0.0151) (0.0156)

0.0978*** 0.0791*** 0.0370 0.0721*** 0.0289 0.00103 0.0325
(0.0252) (0.0249) (0.0234) (0.0235) (0.0220) (0.0220) (0.0226)

3.05e-05*** 3.29e-05*** 2.22e-05*** 2.94e-05*** 1.73e-05** 4.87e-06 1.28e-05*
(8.65e-06) (8.72e-06) (8.09e-06) (8.26e-06) (7.45e-06) (7.27e-06) (7.74e-06)
1.093*** 1.092*** 1.091*** 1.089*** 1.089*** 1.089*** 1.089***

(0.000858) (0.000859) (0.000860) (0.000861) (0.000863) (0.000866) (0.000870)
Observations 77,778 77,256 76,734 76,212 75,690 75,168 74,646
R-squared 0.003 0.003 0.003 0.004 0.006 0.005 0.004
State FE NO NO NO NO NO NO NO
Year FE NO NO NO NO NO NO NO
Robust standard errors in parentheses.
Bold text indicates coefficient is significant at a minimum of the p<.1 level.
Underline text indicates a negative coefficient
*Indicates coefficient is significant at the p<.1 level. 
**Indicates coefficient is significant at the p<.05 level. 
***Indicates coefficient is significant at the p<.01 level. 

Coastal Storm

Severe Storm

Winter Storm

Other

Incident Days 
(Total)

Constant

Table 8
OLS Regression Results, Number of Incidents, Incident Dummies, and Duration of Incident

Number of 
Incidents

Fire

Flood
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(8) (9) (10) (11) (12) (13) (14)

VARIABLES 14 Months 
State-Year

15 Months 
State-Year

16 Months 
State-Year

17 Months 
State-Year

18 Months 
State-Year

19 Months 
State-Year

20 Months 
State-Year

0.0324*** 0.0253** 0.0109 0.00297 0.000229 -0.00222 -0.00113
(0.0124) (0.0121) (0.0119) (0.0104) (0.0115) (0.0107) (0.0114)
0.117*** 0.110*** 0.144*** 0.118*** 0.125*** 0.122*** 0.108***
(0.0202) (0.0199) (0.0209) (0.0201) (0.0214) (0.0204) (0.0207)
-0.0439* -0.0516** -0.0389* -0.0499** -0.0475** -0.0424* -0.0512**
(0.0236) (0.0229) (0.0228) (0.0215) (0.0226) (0.0225) (0.0221)
-0.0248 -0.0189 -0.0176 -0.0571*** -0.00562 -0.0212 0.0105
(0.0160) (0.0159) (0.0156) (0.0137) (0.0150) (0.0138) (0.0147)

-0.0650*** -0.0509*** -0.0385*** -0.0385*** -0.0367*** -0.0439*** -0.0542***
(0.0140) (0.0138) (0.0136) (0.0123) (0.0133) (0.0125) (0.0131)

-0.0780*** -0.0543*** -0.0200 -0.00923 -0.0146 -0.0232 -0.0531***
(0.0152) (0.0149) (0.0148) (0.0137) (0.0147) (0.0141) (0.0149)
-0.00218 -0.00996 0.0423 0.0335 0.0598** 0.0643*** 0.0493**
(0.0248) (0.0241) (0.0270) (0.0273) (0.0266) (0.0240) (0.0230)
1.28e-05* 1.29e-05* 1.21e-05 2.54e-05*** 2.49e-05*** 3.34e-05*** 2.79e-05***
(7.32e-06) (7.08e-06) (8.28e-06) (7.83e-06) (8.84e-06) (8.53e-06) (8.89e-06)
1.089*** 1.089*** 1.088*** 1.089*** 1.088*** 1.087*** 1.087***

(0.000875) (0.000878) (0.000881) (0.000887) (0.000888) (0.000893) (0.000895)
Observations 74,124 73,602 73,080 72,558 72,036 71,514 70,992
R-squared 0.003 0.002 0.003 0.003 0.002 0.003 0.003
State FE NO NO NO NO NO NO NO
Year FE NO NO NO NO NO NO NO
Robust standard errors in parentheses.
Bold text indicates coefficient is significant at a minimum of the p<.1 level.
Underline text indicates a negative coefficient
*Indicates coefficient is significant at the p<.1 level. 
**Indicates coefficient is significant at the p<.05 level. 
***Indicates coefficient is significant at the p<.01 level. 

Winter Storm

Other

Incident Days 
(Total)

Constant

Table 8 (cont.)

Number of 
Incidents

Fire

Flood

Coastal Storm

Severe Storm

34



(15) (16) (17) (18) (19)

VARIABLES 21 Months 
State-Year

2 Years State-
Year

3 Years State-
Year

4 Years State-
Year

5 Years State-
Year

0.00648 0.0176 0.0164 0.0172 0.0137
(0.0115) (0.0111) (0.0109) (0.0110) (0.0117)
0.132*** 0.103*** 0.0886*** 0.0703*** 0.0561***
(0.0211) (0.0189) (0.0184) (0.0184) (0.0199)

-0.0651*** -0.0544*** -0.0238 -0.0271 0.0229
(0.0227) (0.0210) (0.0240) (0.0240) (0.0304)
0.0166 0.000577 -0.00848 -0.00434 0.00563
(0.0148) (0.0144) (0.0142) (0.0143) (0.0150)

-0.0501*** -0.0579*** -0.0552*** -0.0553*** -0.0487***
(0.0132) (0.0127) (0.0124) (0.0126) (0.0131)

-0.0773*** -0.0707*** -0.0762*** -0.0801*** -0.0755***
(0.0148) (0.0142) (0.0141) (0.0141) (0.0151)
0.0522** 0.0250 0.0437** 0.0471** 0.0401*
(0.0251) (0.0220) (0.0218) (0.0218) (0.0227)
1.40e-05 1.41e-05* 1.79e-05** 1.84e-05** 1.67e-05**

(8.76e-06) (7.91e-06) (7.73e-06) (7.54e-06) (7.38e-06)
1.085*** 1.084*** 1.077*** 1.067*** 1.054***

(0.000896) (0.000835) (0.000871) (0.000904) (0.000934)
Observations 70,470 68,904 62,640 56,376 50,112
R-squared 0.004 0.003 0.003 0.003 0.003
State FE NO NO NO NO NO
Year FE NO NO NO NO NO
Robust standard errors in parentheses.
Bold text indicates coefficient is significant at a minimum of the p<.1 level.
Underline text indicates a negative coefficient
*Indicates coefficient is significant at the p<.1 level. 
**Indicates coefficient is significant at the p<.05 level. 
***Indicates coefficient is significant at the p<.01 level. 

Incident Days 
(Total)

Constant

Fire

Flood

Coastal Storm

Severe Storm

Winter Storm

Other

Table 8 (cont.)

Number of 
Incidents
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(1) (2) (3) (4) (5) (6) (7)

VARIABLES 7 Months 
State-Year

8 Months 
State-Year

9 Months 
State-Year

10 Months 
State-Year

11 Months 
State-Year

12 Months 
State-Year

13 Months 
State-Year

-0.0205*** -0.0176*** -0.0111*** 0.00162 0.0147*** 0.0217*** 0.0146***
(0.00370) (0.00353) (0.00360) (0.00360) (0.00389) (0.00373) (0.00446)
0.0205* -0.00179 0.0242*** 0.00180 -0.0108 -0.00692 -0.00803
(0.0110) (0.00784) (0.00849) (0.00751) (0.00973) (0.00770) (0.00987)
0.0116 0.0108 -0.00209 -0.00427 0.0113 -0.0117 -0.0101

(0.00942) (0.00949) (0.00992) (0.00924) (0.00925) (0.00904) (0.00985)
-0.0226*** 0.0102* 0.0313*** 0.0392*** 0.0608*** 0.0415*** 0.00925
(0.00508) (0.00548) (0.00531) (0.00526) (0.00558) (0.00512) (0.00571)
0.0199*** 0.00429 0.00166 -0.0104** -0.0197*** -0.0275*** -0.00559
(0.00473) (0.00448) (0.00478) (0.00446) (0.00483) (0.00481) (0.00529)
0.0502*** 0.0181*** 0.00109 -0.0261*** -0.0557*** -0.0473*** -0.0421***
(0.00548) (0.00560) (0.00575) (0.00580) (0.00556) (0.00552) (0.00624)
0.0542*** 0.0372*** -0.00548 0.0352*** -0.00978 -0.0370*** -0.00145
(0.00911) (0.00937) (0.00888) (0.00893) (0.00895) (0.00908) (0.00793)

1.05e-05*** 1.35e-05*** 1.67e-06 9.28e-06*** -3.68e-06 -1.63e-05*** -7.65e-06**
(3.34e-06) (3.83e-06) (3.45e-06) (3.24e-06) (3.15e-06) (4.11e-06) (3.03e-06)
1.033*** 1.022*** 1.010*** 0.996*** 1.021*** 1.015*** 1.017***
(0.00226) (0.00234) (0.00238) (0.00267) (0.00338) (0.00201) (0.00202)

Observations 77,778 77,256 76,734 76,212 75,690 75,168 74,646
R-squared 0.315 0.318 0.322 0.326 0.327 0.325 0.318
# of countycode 522 522 522 522 522 522 522
State FE YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES
Robust standard errors in parentheses.
Bold text indicates coefficient is significant at a minimum of the p<.1 level.
Underline text indicates a negative coefficient
*Indicates coefficient is significant at the p<.1 level. 
**Indicates coefficient is significant at the p<.05 level. 
***Indicates coefficient is significant at the p<.01 level. 

Severe Storm

Winter Storm

Other

Incident Days 
(Total)

Constant

Table 9
State-Year FE Regression Results, Number of Incidents, Incident Dummies, Duration of 

Incident

Number of 
Incidents

Fire

Flood

Coastal Storm
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(8) (9) (10) (11) (12) (13) (14)

VARIABLES 14 Months 
State-Year

15 Months 
State-Year

16 Months 
State-Year

17 Months 
State-Year

18 Months 
State-Year

19 Months 
State-Year

20 Months 
State-Year

0.0207*** 0.0127*** -0.00335 -0.0125*** -0.0157*** -0.0187*** -0.0172***
(0.00393) (0.00417) (0.00445) (0.00394) (0.00376) (0.00402) (0.00358)
-0.000656 -0.00501 0.0312*** 0.00561 0.0161* 0.0151 0.000496
(0.00786) (0.00977) (0.00802) (0.0109) (0.00970) (0.00963) (0.00861)
0.00160 -0.00535 0.00637 -0.00322 0.00509 0.0109 0.00215

(0.00945) (0.00962) (0.0108) (0.0109) (0.00843) (0.00929) (0.00983)
-0.0309*** -0.0248*** -0.0237*** -0.0669*** -0.00987* -0.0280*** 0.00585
(0.00523) (0.00566) (0.00565) (0.00524) (0.00550) (0.00552) (0.00576)

-0.0152*** 0.000633 0.0151*** 0.0164*** 0.0184*** 0.0114** 0.000654
(0.00474) (0.00508) (0.00536) (0.00501) (0.00485) (0.00503) (0.00481)

-0.0161*** 0.0103* 0.0483*** 0.0600*** 0.0547*** 0.0462*** 0.0136**
(0.00580) (0.00588) (0.00604) (0.00543) (0.00544) (0.00554) (0.00554)

-0.0347*** -0.0414*** 0.0131 0.00460 0.0323*** 0.0385*** 0.0198**
(0.00962) (0.00917) (0.0106) (0.0116) (0.0103) (0.00875) (0.00854)
-7.18e-06* -7.02e-06** -6.62e-06* 7.76e-06** 7.17e-06** 1.71e-05*** 1.20e-05***
(3.66e-06) (3.48e-06) (3.75e-06) (3.26e-06) (3.37e-06) (3.26e-06) (3.64e-06)
1.027*** 1.029*** 1.034*** 1.037*** 1.041*** 1.033*** 1.022***
(0.00204) (0.00201) (0.00202) (0.00205) (0.00208) (0.00211) (0.00221)

Observations 74,124 73,602 73,080 72,558 72,036 71,514 70,992
R-squared 0.309 0.309 0.308 0.315 0.308 0.317 0.321
# of countycode 522 522 522 522 522 522 522
State FE YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES
Robust standard errors in parentheses.
Bold text indicates coefficient is significant at a minimum of the p<.1 level.
Underline text indicates a negative coefficient
*Indicates coefficient is significant at the p<.1 level. 
**Indicates coefficient is significant at the p<.05 level. 
***Indicates coefficient is significant at the p<.01 level. 

Winter Storm

Other

Incident Days 
(Total)

Constant

Number of 
Incidents

Fire

Flood

Coastal Storm

Severe Storm

Table 9 (cont.)
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(15) (16) (17) (18) (19)

VARIABLES 21 Months 
State-Year

2 Years State-
Year

3 Years State-
Year

4 Years State-
Year

5 Years State-
Year

-0.00986** 0.000433 -3.43e-05 -0.000129 0.000325
(0.00393) (0.000932) (0.000970) (0.000948) (0.000789)
0.0284*** 0.00237 0.00285 -8.28e-07 -0.000713
(0.00853) (0.00250) (0.00262) (0.00276) (0.00183)
-0.0110 0.00227 0.00196 -0.00113 0.00513

(0.00959) (0.00248) (0.00251) (0.00242) (0.00372)
0.0146** -0.00157 -0.00107 -0.00130 -0.00107
(0.00595) (0.00127) (0.00128) (0.00146) (0.00139)
0.00536 -0.000252 -0.00121 -0.000110 -0.000903

(0.00513) (0.00118) (0.00123) (0.00113) (0.00101)
-0.00993* -0.000239 0.00127 -0.000485 -0.00182
(0.00566) (0.00142) (0.00175) (0.00146) (0.00142)
0.0219** -0.00242 -0.00123 -0.000441 -0.00230
(0.00975) (0.00277) (0.00241) (0.00239) (0.00198)
-1.67e-06 7.51e-07 1.73e-06* 2.39e-07 9.59e-08
(3.42e-06) (1.27e-06) (1.00e-06) (9.75e-07) (8.22e-07)
1.011*** 1.015*** 1.015*** 1.016*** 1.015***
(0.00225) (0.00186) (0.00169) (0.00155) (0.00140)

Observations 70,470 68,904 62,640 56,376 50,112
R-squared 0.325 0.749 0.772 0.770 0.715
# of countycode 522 522 522 522 522
State FE YES YES YES YES YES
Year FE YES YES YES YES YES
Robust standard errors in parentheses.
Bold text indicates coefficient is significant at a minimum of the p<.1 level.
Underline text indicates a negative coefficient
*Indicates coefficient is significant at the p<.1 level. 
**Indicates coefficient is significant at the p<.05 level. 
***Indicates coefficient is significant at the p<.01 level. 

Constant

Flood

Coastal Storm

Severe Storm

Winter Storm

Other

Incident Days 
(Total)

Table 9 (cont.)

Number of 
Incidents

Fire
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(1) (2) (3) (4) (5) (6) (7)

VARIABLES 7 Months 
State-Month

8 Months 
State-Month

9 Months 
State-Month

10 Months 
State-Month

11 Months 
State-Month

12 Months 
State-Month

13 Months 
State-Month

-0.0144*** -0.00959* -0.0102** -0.00758 -0.00554 -0.000150 -0.00105
(0.00477) (0.00512) (0.00468) (0.00462) (0.00514) (0.00469) (0.00506)
0.0542*** 0.0364*** 0.0510*** 0.0548*** 0.0408*** 0.0313*** 0.0384***
(0.00926) (0.0109) (0.00955) (0.00919) (0.0105) (0.00978) (0.0103)

-0.0307*** -0.0294*** -0.0442*** -0.0418*** -0.0283*** -0.0534*** -0.0450***
(0.0102) (0.0110) (0.0107) (0.00940) (0.00970) (0.0100) (0.00998)

0.0337*** 0.0471*** 0.0618*** 0.0420*** 0.0571*** 0.0564*** 0.0476***
(0.00639) (0.00699) (0.00654) (0.00642) (0.00747) (0.00693) (0.00726)
0.0330*** 0.0257*** 0.0248*** 0.0225*** 0.0188*** 0.00853 0.0110*
(0.00580) (0.00591) (0.00556) (0.00553) (0.00593) (0.00585) (0.00581)
0.0328*** 0.0300*** 0.0352*** 0.0298*** 0.0196*** 0.0176** 0.0131*
(0.00704) (0.00715) (0.00709) (0.00685) (0.00736) (0.00722) (0.00753)
0.0860*** 0.0778*** 0.0351*** 0.0639*** 0.0332*** 0.00812 0.0477***
(0.0108) (0.0111) (0.0117) (0.0117) (0.0120) (0.0105) (0.0101)
3.95e-06 9.92e-06*** 9.18e-06*** 7.26e-06** 6.66e-06* 1.01e-05*** 7.03e-06**

(3.50e-06) (3.61e-06) (3.31e-06) (3.23e-06) (3.58e-06) (3.86e-06) (3.22e-06)
1.149*** 1.162*** 1.134*** 1.107*** 1.049*** 1.088*** 1.052***

(0.000955) (0.00107) (0.00121) (0.00100) (0.00101) (0.00113) (0.00112)

Observations 77,778 77,256 76,734 76,212 75,690 75,168 74,646
R-squared 0.192 0.189 0.188 0.186 0.188 0.190 0.191
# of countycode 522 522 522 522 522 522 522
State FE YES YES YES YES YES YES YES
Month FE YES YES YES YES YES YES YES
Robust standard errors in parentheses.
Bold text indicates coefficient is significant at a minimum of the p<.1 level.
Underline text indicates a negative coefficient
*Indicates coefficient is significant at the p<.1 level. 
**Indicates coefficient is significant at the p<.05 level. 
***Indicates coefficient is significant at the p<.01 level. 

Severe Storm

Winter Storm

Other

Incident Days 
(Total)

Constant

Table 10
State-Month FE Regression Results, Number of Incidents, Incident Dummies, 

and Duration of Incident

Number of 
Incidents

Fire

Flood

Coastal Storm
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(8) (9) (10) (11) (12) (13) (14)

VARIABLES 14 Months 
State-Month

15 Months 
State-Month

16 Months 
State-Month

17 Months 
State-Month

18 Months 
State-Month

19 Months 
State-Month

20 Months 
State-Month

0.0114** -0.00165 -0.00447 -0.00123 0.00253 -0.00600 -0.00347
(0.00480) (0.00457) (0.00445) (0.00432) (0.00478) (0.00429) (0.00511)
0.0193* 0.0331*** 0.0501*** 0.0248** 0.0174* 0.0267*** 0.0172
(0.0105) (0.00960) (0.00901) (0.0101) (0.00946) (0.00886) (0.0108)

-0.0558*** -0.0467*** -0.0382*** -0.0383*** -0.0536*** -0.0426*** -0.0446***
(0.00977) (0.00994) (0.0103) (0.0111) (0.00971) (0.00975) (0.0101)
0.0399*** 0.0398*** 0.0489*** 0.0354*** 0.0402*** 0.0348*** 0.0464***
(0.00704) (0.00694) (0.00656) (0.00657) (0.00720) (0.00675) (0.00753)
-0.00630 0.0120** 0.0140*** 0.0105** 0.00834 0.0153*** 0.0120**
(0.00569) (0.00535) (0.00536) (0.00535) (0.00584) (0.00546) (0.00611)
0.00455 0.0231*** 0.0232*** 0.0101 0.00331 0.0170*** 0.0151*

(0.00708) (0.00711) (0.00671) (0.00730) (0.00734) (0.00644) (0.00769)
0.0239** 0.0256** 0.0477*** 0.0350*** 0.0489*** 0.0483*** 0.0441***
(0.0118) (0.0114) (0.00944) (0.00967) (0.00979) (0.00909) (0.0104)

8.88e-06** 3.87e-06 6.19e-06 2.92e-06 -9.14e-07 7.67e-06** 5.36e-06
(4.11e-06) (3.75e-06) (3.77e-06) (3.51e-06) (3.79e-06) (3.53e-06) (3.90e-06)
0.987*** 1.084*** 1.044*** 1.089*** 1.089*** 1.144*** 1.159***
(0.00115) (0.00102) (0.00130) (0.00122) (0.00105) (0.000972) (0.00108)

Observations 74,124 73,602 73,080 72,558 72,036 71,514 70,992
R-squared 0.196 0.196 0.200 0.200 0.202 0.198 0.195
# of countycode 522 522 522 522 522 522 522
State FE YES YES YES YES YES YES YES
Month FE YES YES YES YES YES YES YES
Robust standard errors in parentheses.
Bold text indicates coefficient is significant at a minimum of the p<.1 level.
Underline text indicates a negative coefficient
*Indicates coefficient is significant at the p<.1 level. 
**Indicates coefficient is significant at the p<.05 level. 
***Indicates coefficient is significant at the p<.01 level. 

Winter Storm

Other

Incident Days 
(Total)

Constant

Number of 
Incidents

Fire

Flood

Coastal Storm

Severe Storm

Table 10 (cont.)
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(15) (16) (17) (18) (19)

VARIABLES 21 Months 
State-Month

2 Years State-
Month

3 Years State-
Month

4 Years State-
Month

5 Years State-
Month

-0.00281 0.000934 0.000536 0.00234 0.000882
(0.00496) (0.00387) (0.00366) (0.00302) (0.00254)
0.0337*** 0.0154* 0.00118 -0.0149* -0.0111*
(0.00879) (0.00844) (0.00826) (0.00769) (0.00624)

-0.0622*** -0.0501*** -0.0343*** -0.0458*** -0.00914
(0.0100) (0.00765) (0.00754) (0.00764) (0.00859)

0.0467*** 0.0417*** 0.0298*** 0.0196*** 0.00941**
(0.00735) (0.00573) (0.00549) (0.00498) (0.00409)
0.0169*** 0.00698 0.00285 -0.00204 -0.000662
(0.00592) (0.00450) (0.00420) (0.00369) (0.00318)
0.0125* 0.0206*** 0.0148*** 0.00842* 0.00881**

(0.00723) (0.00560) (0.00552) (0.00456) (0.00424)
0.0478*** 0.0269*** 0.0432*** 0.0491*** 0.0387***
(0.0106) (0.00766) (0.00762) (0.00730) (0.00585)
8.60e-07 1.02e-06 5.54e-06* 6.01e-06** 4.30e-06**

(3.64e-06) (3.29e-06) (2.86e-06) (2.60e-06) (2.12e-06)
1.129*** 1.084*** 1.077*** 1.067*** 1.054***
(0.00124) (3.25e-05) (3.04e-05) (2.89e-05) (2.69e-05)

Observations 70,470 68,904 62,640 56,376 50,112
R-squared 0.194 0.007 0.004 0.004 0.002
# of countycode 522 522 522 522 522
State FE YES YES YES YES YES
Month FE YES YES YES YES YES
Robust standard errors in parentheses.
Bold text indicates coefficient is significant at a minimum of the p<.1 level.
Underline text indicates a negative coefficient
*Indicates coefficient is significant at the p<.1 level. 
**Indicates coefficient is significant at the p<.05 level. 
***Indicates coefficient is significant at the p<.01 level. 

Other

Incident Days 
(Total)

Constant

Number of 
Incidents

Fire

Flood

Coastal Storm

Severe Storm

Winter Storm

Table 10 (cont.)
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(1) (2) (3) (4) (5) (6) (7)

VARIABLES 7 Months 
State-Month

8 Months 
State-Month

9 Months 
State-Month

10 Months 
State-Month

11 Months 
State-Month

12 Months 
State-Month

13 Months 
State-Month

-0.0146*** -0.0111** -0.0117** -0.00797 -0.00690 -0.00180 -0.00233
(0.00503) (0.00556) (0.00501) (0.00493) (0.00565) (0.00545) (0.00560)
0.0548*** 0.0367*** 0.0518*** 0.0565*** 0.0412*** 0.0340*** 0.0427***
(0.00959) (0.0114) (0.00977) (0.00988) (0.0110) (0.0102) (0.0109)
-0.0253* -0.0272* -0.0413*** -0.0320** -0.0250* -0.0529*** -0.0514***
(0.0130) (0.0139) (0.0137) (0.0128) (0.0129) (0.0130) (0.0119)

0.0327*** 0.0472*** 0.0615*** 0.0407*** 0.0560*** 0.0555*** 0.0461***
(0.00655) (0.00724) (0.00670) (0.00657) (0.00752) (0.00703) (0.00747)
0.0340*** 0.0284*** 0.0265*** 0.0239*** 0.0215*** 0.0114* 0.0132**
(0.00612) (0.00636) (0.00588) (0.00581) (0.00652) (0.00655) (0.00632)
0.0375*** 0.0294*** 0.0377*** 0.0311*** 0.0315*** 0.0214*** 0.0205**
(0.00763) (0.00775) (0.00767) (0.00747) (0.00790) (0.00804) (0.00820)
0.0845*** 0.0773*** 0.0412*** 0.0611*** 0.0383*** 0.00818 0.0427***
(0.0118) (0.0121) (0.0131) (0.0125) (0.0132) (0.0113) (0.0111)
9.61e-05 0.000225 0.000377* 0.000361 0.000528*** 0.000540* -0.000103

(0.000212) (0.000301) (0.000197) (0.000253) (0.000195) (0.000288) (0.000212)
-0.000185 -0.000423 -0.000731* -0.000712 -0.00104*** -0.00106* 0.000210
(0.000425) (0.000601) (0.000393) (0.000506) (0.000390) (0.000576) (0.000423)
-0.000437 -0.000399 -0.000696 -0.00111** -0.000995** -0.000845 0.000591
(0.000503) (0.000566) (0.000471) (0.000529) (0.000451) (0.000569) (0.000425)
-0.000102 -0.000312 -0.000580 -0.000576 -0.000843** -0.000850 0.000390
(0.000426) (0.000606) (0.000397) (0.000508) (0.000399) (0.000588) (0.000435)
-0.000198 -0.000470 -0.000728* -0.000727 -0.00105*** -0.00108* 0.000202
(0.000426) (0.000602) (0.000394) (0.000505) (0.000391) (0.000576) (0.000424)
-0.00197* 0.000549 -0.000973 -0.000917 -0.00510*** -0.00170 -0.00237*
(0.00113) (0.00101) (0.00101) (0.00122) (0.00134) (0.00140) (0.00125)
-0.000181 -0.000426 -0.000744* -0.000700 -0.00105*** -0.00106* 0.000233
(0.000424) (0.000602) (0.000394) (0.000506) (0.000390) (0.000576) (0.000423)
1.149*** 1.162*** 1.134*** 1.107*** 1.049*** 1.088*** 1.052***

(0.000955) (0.00107) (0.00121) (0.00101) (0.00101) (0.00113) (0.00112)

Observations 77,778 77,256 76,734 76,212 75,690 75,168 74,646
R-squared 0.193 0.189 0.188 0.186 0.188 0.190 0.192
# of countycode 522 522 522 522 522 522 522
State FE YES YES YES YES YES YES YES
Month FE YES YES YES YES YES YES YES
Robust standard errors in parentheses.
Bold text indicates coefficient is significant at a minimum of the p<.1 level.
Underline text indicates a negative coefficient
*Indicates coefficient is significant at the p<.1 level. 
**Indicates coefficient is significant at the p<.05 level. 
***Indicates coefficient is significant at the p<.01 level. 

Other*Days

Constant

Incident Days 
(Total)

Fire*Days

Flood*Days

Coastal 
Storm*Days
Severe 
Storm*Days
Winter 
Storm*Days

Fire

Flood

Coastal Storm

Severe Storm

Winter Storm

Other

Table 11
State-Month FE Regression Results, Number of Incidents, Incident Dummies, 

Duration of Incident, and Interactions

Number of 
Incidents
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(8) (9) (10) (11) (12) (13) (14)

VARIABLES 14 Months 
State-Month

15 Months 
State-Month

16 Months 
State-Month

17 Months 
State-Month

18 Months 
State-Month

19 Months 
State-Month

20 Months 
State-Month

0.00946* -0.00445 -0.00562 -0.00236 0.00156 -0.00582 -0.00475
(0.00533) (0.00503) (0.00513) (0.00485) (0.00533) (0.00494) (0.00568)
0.0249** 0.0349*** 0.0592*** 0.0266** 0.0226** 0.0302*** 0.0214*
(0.0106) (0.0101) (0.00924) (0.0108) (0.0100) (0.00927) (0.0115)

-0.0720*** -0.0402*** -0.0507*** -0.0326*** -0.0591*** -0.0208* -0.0403***
(0.0130) (0.0116) (0.0125) (0.0121) (0.0118) (0.0116) (0.0135)

0.0391*** 0.0384*** 0.0467*** 0.0341*** 0.0388*** 0.0325*** 0.0442***
(0.00722) (0.00713) (0.00676) (0.00672) (0.00735) (0.00696) (0.00757)
-0.00267 0.0165*** 0.0163*** 0.0127** 0.00981 0.0163*** 0.0143**
(0.00614) (0.00579) (0.00595) (0.00585) (0.00627) (0.00595) (0.00661)
0.00895 0.0322*** 0.0253*** 0.0157* 0.00555 0.0139* 0.0226***

(0.00781) (0.00791) (0.00748) (0.00821) (0.00810) (0.00740) (0.00846)
0.0187 0.0266** 0.0350*** 0.0339*** 0.0455*** 0.0388*** 0.0384***

(0.0127) (0.0123) (0.00959) (0.0101) (0.0102) (0.00992) (0.0104)
0.000628*** 2.01e-05 0.000416* 0.000180 0.000437* 0.000465* -0.000218
(0.000238) (0.000239) (0.000233) (0.000342) (0.000245) (0.000275) (0.000195)

-0.00125*** -2.61e-05 -0.000848* -0.000356 -0.000890* -0.000928* 0.000436
(0.000475) (0.000477) (0.000466) (0.000684) (0.000490) (0.000550) (0.000392)
-0.000109 -0.000216 -1.24e-05 -0.000538 -0.000426 -0.00190*** 0.000224
(0.000492) (0.000497) (0.000496) (0.000648) (0.000487) (0.000513) (0.000447)
-0.00102** 0.000255 -0.000584 -0.000182 -0.000699 -0.000754 0.000657
(0.000486) (0.000484) (0.000473) (0.000690) (0.000497) (0.000556) (0.000400)

-0.00127*** -7.59e-05 -0.000842* -0.000375 -0.000875* -0.000950* 0.000422
(0.000477) (0.000479) (0.000464) (0.000684) (0.000491) (0.000548) (0.000391)
-0.00196 -0.00259** -0.00104 -0.00211 -0.00120 0.000501 -0.00223*
(0.00120) (0.00110) (0.00114) (0.00135) (0.00120) (0.00141) (0.00117)

-0.00122** -2.91e-05 -0.000791* -0.000350 -0.000866* -0.000896 0.000460
(0.000475) (0.000477) (0.000466) (0.000684) (0.000491) (0.000549) (0.000391)
0.987*** 1.084*** 1.044*** 1.089*** 1.089*** 1.144*** 1.159***
(0.00115) (0.00102) (0.00130) (0.00122) (0.00105) (0.000972) (0.00108)

Observations 74,124 73,602 73,080 72,558 72,036 71,514 70,992
R-squared 0.196 0.196 0.201 0.200 0.202 0.198 0.195
# of countycode 522 522 522 522 522 522 522
State FE YES YES YES YES YES YES YES
Month FE YES YES YES YES YES YES YES
Robust standard errors in parentheses.
Bold text indicates coefficient is significant at a minimum of the p<.1 level.
Underline text indicates a negative coefficient
*Indicates coefficient is significant at the p<.1 level. 
**Indicates coefficient is significant at the p<.05 level. 
***Indicates coefficient is significant at the p<.01 level. 

Constant

Fire*Days

Flood*Days

Coastal 
Storm*Days
Severe 
Storm*Days
Winter 
Storm*Days

Other*Days

Flood

Coastal Storm

Severe Storm

Winter Storm

Other

Incident Days 
(Total)

Table 11 (cont.)

Number of 
Incidents

Fire
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(15) (16) (17) (18) (19)

VARIABLES 21 Months 
State-Month

2 Years State-
Month

3 Years State-
Month

4 Years State-
Month

5 Years State-
Month

-0.00499 -0.00106 0.000158 0.00442 0.00353
(0.00543) (0.00453) (0.00425) (0.00336) (0.00411)
0.0381*** 0.0190** 0.00513 -0.0118 -0.00789
(0.00929) (0.00887) (0.00853) (0.00776) (0.00641)

-0.0520*** -0.0483*** -0.0331*** -0.0465*** -0.0181*
(0.0137) (0.00883) (0.0102) (0.0106) (0.0104)

0.0447*** 0.0406*** 0.0281*** 0.0178*** 0.00670
(0.00753) (0.00590) (0.00566) (0.00518) (0.00427)
0.0206*** 0.00976* 0.00450 -0.00314 -0.00255
(0.00633) (0.00509) (0.00479) (0.00407) (0.00460)
0.0138* 0.0218*** 0.0177*** 0.00990* 0.0115**

(0.00809) (0.00629) (0.00623) (0.00506) (0.00566)
0.0417*** 0.0256*** 0.0319*** 0.0316*** 0.0212***
(0.0113) (0.00799) (0.00878) (0.00860) (0.00740)
2.41e-05 0.000186 -6.40e-05 -8.09e-05 -0.000420*

(0.000234) (0.000176) (0.000155) (0.000141) (0.000240)
-5.32e-05 -0.000374 0.000126 0.000152 0.000827*
(0.000469) (0.000352) (0.000310) (0.000282) (0.000481)
-0.000442 -0.000306 7.49e-05 7.49e-05 0.00124**
(0.000544) (0.000355) (0.000377) (0.000366) (0.000553)
0.000229 -0.000153 0.000258 0.000122 0.000801

(0.000472) (0.000361) (0.000316) (0.000285) (0.000510)
-9.44e-05 -0.000391 1.00e-04 0.000144 0.000823*
(0.000466) (0.000352) (0.000310) (0.000282) (0.000481)
0.000342 9.41e-05 -0.000971 -0.00145** -0.00157***
(0.00129) (0.000677) (0.000615) (0.000594) (0.000494)
-3.04e-05 -0.000364 0.000161 0.000202 0.000876*
(0.000469) (0.000351) (0.000310) (0.000283) (0.000482)
1.129*** 1.084*** 1.077*** 1.067*** 1.054***
(0.00124) (3.49e-05) (3.37e-05) (3.51e-05) (3.10e-05)

Observations 70,470 68,904 62,640 56,376 50,112
R-squared 0.194 0.007 0.005 0.005 0.003
# of countycode 522 522 522 522 522
State FE YES YES YES YES YES
Month FE YES YES YES YES YES
Robust standard errors in parentheses.
Bold text indicates coefficient is significant at a minimum of the p<.1 level.
Underline text indicates a negative coefficient
*Indicates coefficient is significant at the p<.1 level. 
**Indicates coefficient is significant at the p<.05 level. 
***Indicates coefficient is significant at the p<.01 level. 

Severe 
Storm*Days
Winter 
Storm*Days

Other*Days

Constant

Winter Storm

Other

Incident Days 
(Total)

Fire*Days

Flood*Days

Coastal 
Storm*Days

Table 11 (cont.)

Number of 
Incidents

Fire

Flood

Coastal Storm

Severe Storm
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Baldwin County, AL 
Calhoun County, AL 
Etowah County, AL 
Jefferson County, AL 
Lee County, AL 
Madison County, AL 
Mobile County, AL 
Montgomery County, AL 
Morgan County, AL 
Shelby County, AL 
Tuscaloosa County, AL 
Anchorage Borough, AK 
Cochise County, AZ 
Coconino County, AZ 
Maricopa County, AZ 
Mohave County, AZ 
Pima County, AZ 
Pinal County, AZ 
Yavapai County, AZ 
Yuma County, AZ 
Benton County, AR 
Pulaski County, AR 
Sebastian County, AR 
Washington County, AR 
Alameda County, CA 
Butte County, CA 
Contra Costa County, CA 
El Dorado County, CA 
Fresno County, CA 
Humboldt County, CA 
Imperial County, CA 
Kern County, CA 
Kings County, CA 
Los Angeles County, CA 
Madera County, CA 
Marin County, CA 
Merced County, CA 
Monterey County, CA 
Napa County, CA 
Orange County, CA 
Placer County, CA 
Riverside County, CA 
Sacramento County, CA 
 

San Bernardino County, CA 
San Diego County, CA 
San Francisco County, CA 
San Joaquin County, CA 
San Luis Obispo County, CA 
San Mateo County, CA 
Santa Barbara County, CA 
Santa Clara County, CA 
Santa Cruz County, CA 
Shasta County, CA 
Solano County, CA 
Sonoma County, CA 
Stanislaus County, CA 
Tulare County, CA 
Ventura County, CA 
Yolo County, CA 
Adams County, CO 
Arapahoe County, CO 
Boulder County, CO 
Denver County, CO 
Douglas County, CO 
El Paso County, CO 
Jefferson County, CO 
Larimer County, CO 
Mesa County, CO 
Pueblo County, CO 
Weld County, CO 
Fairfield County, CT 
Hartford County, CT 
Litchfield County, CT 
Middlesex County, CT 
New Haven County, CT 
New London County, CT 
Tolland County, CT 
Windham County, CT 
Kent County, DE 
New Castle County, DE 
Sussex County, DE 
District of Columbia, DC 
Alachua County, FL 
Bay County, FL 
Brevard County, FL 
Broward County, FL 
 

Charlotte County, FL 
Citrus County, FL 
Clay County, FL 
Collier County, FL 
Duval County, FL 
Escambia County, FL 
Hernando County, FL 
Hillsborough County, FL 
Indian River County, FL 
Lake County, FL 
Lee County, FL 
Leon County, FL 
Manatee County, FL 
Marion County, FL 
Martin County, FL 
Miami-Dade County, FL 
Okaloosa County, FL 
Orange County, FL 
Osceola County, FL 
Palm Beach County, FL 
Pasco County, FL 
Pinellas County, FL 
Polk County, FL 
St. Johns County, FL 
St. Lucie County, FL 
Santa Rosa County, FL 
Sarasota County, FL 
Seminole County, FL 
Volusia County, FL 
Bibb County, GA 
Chatham County, GA 
Cherokee County, GA 
Clarke County, GA 
Clayton County, GA 
Cobb County, GA 
DeKalb County, GA 
Fulton County, GA 
Gwinnett County, GA 
Hall County, GA 
Henry County, GA 
Houston County, GA 
Muscogee County, GA 
Richmond County, GA 
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Hawaii County, HI 
Honolulu County, HI 
Maui County, HI 
Ada County, ID 
Canyon County, ID 
Kootenai County, ID 
Champaign County, IL 
Cook County, IL 
DuPage County, IL 
Kane County, IL 
Kankakee County, IL 
Lake County, IL 
LaSalle County, IL 
McHenry County, IL 
McLean County, IL 
Macon County, IL 
Madison County, IL 
Peoria County, IL 
Rock Island County, IL 
St. Clair County, IL 
Sangamon County, IL 
Tazewell County, IL 
Will County, IL 
Winnebago County, IL 
Allen County, IN 
Delaware County, IN 
Elkhart County, IN 
Hamilton County, IN 
Hendricks County, IN 
Johnson County, IN 
Lake County, IN 
La Porte County, IN 
Madison County, IN 
Marion County, IN 
Monroe County, IN 
Porter County, IN 
St. Joseph County, IN 
Tippecanoe County, IN 
Vanderburgh County, IN 
Vigo County, IN 
Black Hawk County, IA 
Johnson County, IA 
Linn County, IA 
Polk County, IA 
Scott County, IA 

Woodbury County, IA 
Johnson County, KS 
Sedgwick County, KS 
Shawnee County, KS 
Wyandotte County, KS 
Fayette County, KY 
Jefferson County, KY 
Kenton County, KY 
Caddo Parish, LA 
Calcasieu Parish, LA 
East Baton Rouge Parish, LA 
Jefferson Parish, LA 
Lafayette Parish, LA 
Orleans Parish, LA 
Ouachita Parish, LA 
Rapides Parish, LA 
St. Tammany Parish, LA 
Tangipahoa Parish, LA 
Terrebonne Parish, LA 
Androscoggin County, ME 
Cumberland County, ME 
Kennebec County, ME 
Penobscot County, ME 
York County, ME 
Anne Arundel County, MD 
Baltimore County, MD 
Carroll County, MD 
Charles County, MD 
Frederick County, MD 
Harford County, MD 
Howard County, MD 
Montgomery County, MD 
Prince George's County, MD 
Washington County, MD 
Baltimore city, MD 
Barnstable County, MA 
Berkshire County, MA 
Bristol County, MA 
Essex County, MA 
Hampden County, MA 
Hampshire County, MA 
Middlesex County, MA 
Norfolk County, MA 
Plymouth County, MA 
Suffolk County, MA 

Worcester County, MA 
Allegan County, MI 
Bay County, MI 
Berrien County, MI 
Calhoun County, MI 
Eaton County, MI 
Genesee County, MI 
Ingham County, MI 
Jackson County, MI 
Kalamazoo County, MI 
Kent County, MI 
Livingston County, MI 
Macomb County, MI 
Monroe County, MI 
Muskegon County, MI 
Oakland County, MI 
Ottawa County, MI 
Saginaw County, MI 
St. Clair County, MI 
Washtenaw County, MI 
Wayne County, MI 
Anoka County, MN 
Dakota County, MN 
Hennepin County, MN 
Olmsted County, MN 
Ramsey County, MN 
St. Louis County, MN 
Stearns County, MN 
Washington County, MN 
DeSoto County, MS 
Harrison County, MS 
Hinds County, MS 
Jackson County, MS 
Rankin County, MS 
Boone County, MO 
Clay County, MO 
Greene County, MO 
Jackson County, MO 
Jasper County, MO 
Jefferson County, MO 
St. Charles County, MO 
St. Louis County, MO 
St. Louis city, MO 
Yellowstone County, MT 
Douglas County, NE 
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Lancaster County, NE 
Sarpy County, NE 
Clark County, NV 
Washoe County, NV 
Hillsborough County, NH 
Merrimack County, NH 
Rockingham County, NH 
Strafford County, NH 
Atlantic County, NJ 
Bergen County, NJ 
Burlington County, NJ 
Camden County, NJ 
Cumberland County, NJ 
Essex County, NJ 
Gloucester County, NJ 
Hudson County, NJ 
Hunterdon County, NJ 
Mercer County, NJ 
Middlesex County, NJ 
Monmouth County, NJ 
Morris County, NJ 
Ocean County, NJ 
Passaic County, NJ 
Somerset County, NJ 
Sussex County, NJ 
Union County, NJ 
Warren County, NJ 
Bernalillo County, NM 
Dona Ana County, NM 
San Juan County, NM 
Santa Fe County, NM 
Albany County, NY 
Bronx County, NY 
Broome County, NY 
Chautauqua County, NY 
Dutchess County, NY 
Erie County, NY 
Jefferson County, NY 
Kings County, NY 
Monroe County, NY 
Nassau County, NY 
New York County, NY 
Niagara County, NY 
Oneida County, NY 
Onondaga County, NY 

Ontario County, NY 
Orange County, NY 
Oswego County, NY 
Queens County, NY 
Rensselaer County, NY 
Richmond County, NY 
Rockland County, NY 
St. Lawrence County, NY 
Saratoga County, NY 
Schenectady County, NY 
Suffolk County, NY 
Ulster County, NY 
Westchester County, NY 
Alamance County, NC 
Buncombe County, NC 
Cabarrus County, NC 
Catawba County, NC 
Cumberland County, NC 
Davidson County, NC 
Durham County, NC 
Forsyth County, NC 
Gaston County, NC 
Guilford County, NC 
Iredell County, NC 
Johnston County, NC 
Mecklenburg County, NC 
New Hanover County, NC 
Onslow County, NC 
Orange County, NC 
Pitt County, NC 
Randolph County, NC 
Robeson County, NC 
Rowan County, NC 
Union County, NC 
Wake County, NC 
Wayne County, NC 
Cass County, ND 
Allen County, OH 
Ashtabula County, OH 
Butler County, OH 
Clark County, OH 
Clermont County, OH 
Columbiana County, OH 
Cuyahoga County, OH 
Delaware County, OH 

Fairfield County, OH 
Franklin County, OH 
Greene County, OH 
Hamilton County, OH 
Lake County, OH 
Licking County, OH 
Lorain County, OH 
Lucas County, OH 
Mahoning County, OH 
Medina County, OH 
Montgomery County, OH 
Portage County, OH 
Richland County, OH 
Stark County, OH 
Summit County, OH 
Trumbull County, OH 
Warren County, OH 
Wayne County, OH 
Wood County, OH 
Cleveland County, OK 
Comanche County, OK 
Oklahoma County, OK 
Tulsa County, OK 
Clackamas County, OR 
Deschutes County, OR 
Douglas County, OR 
Jackson County, OR 
Lane County, OR 
Linn County, OR 
Marion County, OR 
Multnomah County, OR 
Washington County, OR 
Allegheny County, PA 
Beaver County, PA 
Berks County, PA 
Blair County, PA 
Bucks County, PA 
Butler County, PA 
Cambria County, PA 
Centre County, PA 
Chester County, PA 
Cumberland County, PA 
Dauphin County, PA 
Delaware County, PA 
Erie County, PA 
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Fayette County, PA 
Franklin County, PA 
Lackawanna County, PA 
Lancaster County, PA 
Lebanon County, PA 
Lehigh County, PA 
Luzerne County, PA 
Lycoming County, PA 
Mercer County, PA 
Monroe County, PA 
Montgomery County, PA 
Northampton County, PA 
Philadelphia County, PA 
Schuylkill County, PA 
Washington County, PA 
Westmoreland County, PA 
York County, PA 
Kent County, RI 
Providence County, RI 
Washington County, RI 
Aiken County, SC 
Anderson County, SC 
Beaufort County, SC 
Berkeley County, SC 
Charleston County, SC 
Florence County, SC 
Greenville County, SC 
Horry County, SC 
Lexington County, SC 
Pickens County, SC 
Richland County, SC 
Spartanburg County, SC 
Sumter County, SC 
York County, SC 
Minnehaha County, SD 
Blount County, TN 
Davidson County, TN 
Hamilton County, TN 
Knox County, TN 
Montgomery County, TN 
Rutherford County, TN 
Shelby County, TN 
Sullivan County, TN 

Sumner County, TN 
Washington County, TN 
Williamson County, TN 
Bell County, TX 
Bexar County, TX 
Brazoria County, TX 
Brazos County, TX 
Cameron County, TX 
Collin County, TX 
Dallas County, TX 
Denton County, TX 
Ector County, TX 
Ellis County, TX 
El Paso County, TX 
Fort Bend County, TX 
Galveston County, TX 
Grayson County, TX 
Gregg County, TX 
Harris County, TX 
Hidalgo County, TX 
Jefferson County, TX 
Johnson County, TX 
Lubbock County, TX 
McLennan County, TX 
Midland County, TX 
Montgomery County, TX 
Nueces County, TX 
Potter County, TX 
Randall County, TX 
Smith County, TX 
Tarrant County, TX 
Taylor County, TX 
Tom Green County, TX 
Travis County, TX 
Webb County, TX 
Wichita County, TX 
Williamson County, TX 
Davis County, UT 
Salt Lake County, UT 
Utah County, UT 
Weber County, UT 
Chittenden County, VT 
Arlington County, VA 

Chesterfield County, VA 
Fairfax County, VA 
Henrico County, VA 
Loudoun County, VA 
Prince William County, VA 
Alexandria city, VA 
Chesapeake city, VA 
Hampton city, VA 
Newport News city, VA 
Norfolk city, VA 
Richmond city, VA 
Virginia Beach city, VA 
Benton County, WA 
Clark County, WA 
King County, WA 
Kitsap County, WA 
Pierce County, WA 
Skagit County, WA 
Snohomish County, WA 
Spokane County, WA 
Thurston County, WA 
Whatcom County, WA 
Yakima County, WA 
Kanawha County, WV 
Brown County, WI 
Dane County, WI 
Kenosha County, WI 
La Crosse County, WI 
Marathon County, WI 
Milwaukee County, WI 
Outagamie County, WI 
Racine County, WI 
Rock County, WI 
Sheboygan County, WI 
Washington County, WI 
Waukesha County, WI 
Winnebago County, WI 
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