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I. Introduction 
 

Housing Market and its price dynamics is one of the heavily studied topic in 

Macroeconomic literature. (Iacoviello, 2005) shows that with financial frictions on the firm 

side, housing market output is subject to aggregate economic disturbance. This suggests an 

aggregate economic activity dictating housing market dynamics. (Iacoviello & Neri, 2010) 

argues that over the business cycle, housing demand and housing technology shocks can be 

mostly associated with housing market dynamics. However, they also argue that since turn 

of the century, monetary factors have started to play a bigger role in the housing cycle. 

(Vladimir Valentinovich Kozhevnikov, 2020) discusses ripple effect attributed to spatial-

spillovers across regions in short run and convergence to some equilibrium over long term. 

This paper is in line with the (Azulaidin, 2020) and tries to see the short and long run 

relationship between two cities close to each other in the US. 

In this study, we use time series and panel data analysis to study housing price index 

in two different contexts. First, we document that housing price index between different 

cities have inter-correlation. This means that when the housing price in one city goes up 

the other city follows. However, in the case of a big city and a small city, the housing price 

index of small city follows the path of housing price index in the small city. Second, the 

housing price index is a measure of wellbeing and wealth of residents. At the onset of a 

pandemic, wealthy and richer people have a wealth-protective shield against the disease. 

We show that this is the case in the US. We document that higher housing price indexes 

are associated with lower confirmed case of Covid-19 and lower risks of death due to the 

disease.  
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II. Review of Literatures 

 
Housing market affects many aspects in our life. (Hsu et al., 2018) show that the 

unemployment insurance benefits have the potential to stabilize the housing market. Those 

laid off workers who are exposed to higher rates of unemployment insurance compared to 

those who are not laid off reveal lower likelihood of mortgage delinquency. 

(NoghaniBehambari et al., 2020) uses changess in housing price index as a shock to 

relocation of families to hotter areas and show that temperature actually affects the 

outbreak of Covid-19. Similar studies also confirm this fact (Babacar Diakhaté, 2020, 

2020; Butsic et al., 2011; Case et al., 2002; Chiappori et al., 2009; Chowdhury & 

Maclennan, 2014; Cut Alma Nuraflah, 2020; Feler & Senses, 2017; Iacoviello, 2005; 

İşleyen & Hassoo, 2020; Luttmer & Singhal, 2011; Meen, 1999; Phillips et al., 2020).  

 

A Theoretical Framework 
Changes in regional house prices, apart from factors such as the financial- monetary 

policy and aggregate economic disturbances, are often subject to regional factors. Meen (1999) 

suggests the movement of prices across regions to be decomposed into three components.  

- Movements that are common to all regions;  

- Variations that are due to the repressors, reflecting differences in economic growth 

between regions;  

- Structural differences in regional housing markets, captured by spatial coefficient 

heterogeneity. 

I use VAR models to analyze the ripple effect between two cities in Northwest 

Texas- Lubbock and Midland. Lubbock is an economic hotspot for the Northwest region 

of Texas, while Midland is rich in oil resources and is one of the growing cities in the 

region. By using the VAR model we try to test the second and the third point by Meen 

(1999). The basic understanding is that if changes in the housing prices are first seen in 

Lubbock and are gradually diffused towards Midland (ie lag of housing price in Lubbock 

is statistically significant for housing prices in Midland), then we can hold the second 

point of Meen (1999) to be true. This concludes that there is a spatial spillover caused by 

migration, equity transfer, spatial arbitrage and spatial patterns. However, if lag of housing 

prices in Midland is statically signifant for housing prices in Lubbock, that can be 

explained by the third point of Meen (1999) and hence we can conclude that there must be 

some structural difference in these housing market causing the movement in the price 

 

III. Research Methods 

 
Time series data from Fred economic data is taken for the MSA region. From the 

data on the prices, we then generate growth rate in the prices for the two regions. The 

growth rate is then used for the VAR analysis. The panel data for the analysis on novel 

coronavirus comes from NoghaniBehambari et al. (2020). The daily count of new 

confirmed cases and death due to covid-19 is extracted from USA-Facts (2020). The daily 

temperature data, also used as control variable in all regression, is extracted from the 

Global Summary of the Day data files produced by the National Oceanic and Atmospheric 

Administration (NOAA). The county population and demographic data are extracted from 

SEER (2019). The county average wage data is from the Quarterly Census of Employment 

and Wages (QCEW). Finally, the unemployment rate data is extracted from Local Area 

Unemployment Statistics gathered by the Bureau of Labor Statistics. The Income and 

Gross State Product is extracted from (Makinde, 2020).  
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Empirical Method 

We use the following empirical method. 

  
(

2) 

Where y is death rate due to Covid-19 or confirmed cases of Covid-19 in county  in 

state  and time .  is temperature.  is county fixed effect.  is state by month fixed 

effect.  is time fixed effect.  is error term. A summary statistics of the panel sample is 

reported in table 1.   

 

Table 1.  Sumarry Statistic 
Variable Observations Mean Std. Dev. Min Max 

Covid-19 Monthly Death Rate 34,474 0.231 0.583 0 17.627 

Covid-19 Total Death Rate 34,474 115.037 87.261 0 834.598 

Covid-19 Monthly Confirmed Cases Rate  34,474 13.46 24.191 0 608.331 

Covid-19 Total Confirmed Cases Rate 34,474 6590.289 2811.116 0 27388.221 

%Manufacturing Employment 34,474 0.033 0.028 0 0.193 

%Mining Employment 34,474 0.013 0.02 0 0.247 

%Construction Employment 34,474 0.013 0.01 0 0.216 

%Blacks 34,474 9.912 14.6 0 86.391 

%Whites 34,474 85.845 16.221 9.27 99.454 

%Males 34,474 50.102 2.241 42.996 73.425 

%Aged 25-65 34,474 50.265 3.167 28.821 72.653 

Average Weekly Wages 34,474 768.784 174.289 436.67 2430.1 

Unemployment Rate 34,474 7.063 3.971 0.4 41 

Average Housing Price Index 34,474 156.598 259.657 89.573 897.249 

 

 

Table 2. Housing Price Index and the Outbreak of Covid-19 
  Covid-19 Death Rate  Covid-19 Case Rate 

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

Average Housing 

Price Index 
 

-0.020*** 

(0.004) 
 

-0.024*** 

(0.004) 
 

-0.026*** 

(0.005) 
 

-2.115*** 

(0.356) 
 

-3.826*** 

(0.584) 
 

-3.967*** 

(0.595) 

             

State FE  Yes  Yes  Yes  Yes  Yes  Yes 

Year FE  Yes  Yes  Yes  Yes  Yes  Yes 

State Trend  No  Yes  Yes  No  Yes  Yes 

State Controls  No  No  Yes  No  No  Yes 

  0.133  0.162  0.184  0.348  0.413  0.440 

Observations  34,474  34,474  34,474  34,474  34,474  34,474 

Notes. Standard errors are reported in parenthesis and clustered at the state level. County-by-year controls 

include: unemployment rate, share of black population, share of white population, share of male population, share of 
population aged 25-65; share of manufacturing employment, share of mining employment, share of construction 
employment; average weekly wages; personal income per capita; log of total wages; per capita earnings, rent, dividend, 

and unemployment insurance benefits. State-by-year controls include: a series of dummies to capture the passage of 
Affordable Care Act; Gross State Product per capita; union coverage rate; Medicaid coverage rate; and a series of 
dummies to capture any welfare reforms over the sample period. All dollar values are converted into 2017 real dollars  
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IV. Results and Discussion 
 

4.1 Price Movements 

This section discusses the results of the analysis of the housing prices at Lubbock 

and midland. The following figure shows the housing pricing (level and percentage 

growth) changes throughout time (refer to figure 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. The Trend and Change in Housing Price Index in Midland and Lubbock 

 

It can be seen that although Lubbock is the economic hub in the region, Midland has 

seen substantial growth in the prices especially after 2005. It can be seen that there is 

higher percentage change in the midland prices and is more volatile market when 

compared against Lubbock. This it is in contrast with previous literature where housing 

prices are higher in the economic zones with better health care, personal income and 

political influence. Here, although Lubbock is the center of economic activities, housing 

price in Midland is higher. So, we use the simple VAR analysis to see if prices in Lubbock 

actually diffuse to Midland, or it is not the case. 

 

4.2 VAR Analysis  

I use the VAR analysis with two approach. In the first approach we estimate the 

numbers of lags we should use in the VAR model by estimating information criteria and 

final prediction error for sequential increasing the lag order up to a VAR(p)-process. 

Which are based on the same sample size. We get the following results (refer to figure 2). 
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Figure 2. VAR (p) Process Results 

 

We use HQ method to determine the lags, we use to select 3 lags for the VAR 

analysis. For the second approach, we use VAR with no highest lag order for lag length 

selection. Here, we use AIC for choosing lags. The results of this is shown in the following 

table with two different lag selection (refer to figure 3). 

 

 
Figure 3. VAR AIC Results 

 

In the table, column 1 and 2 shows the results from the first model with 3 lags, 

column 3 and 4 shows the results from the second model with just one lag. The first model 

is not very successful in determining the relationship between Lubbock and Midland 

prices. It shows that the lagged Lubbock prices are significant for housing prices of 

Lubbock and first lag of Midland prices is slightly significant. In Midland however, it is 

seen that former lagged prices are more significant than the recent lags in the housing 

prices and Lubbock prices are not as significant. The second model however gives a very 

interesting result. It is seen that in forecasting Lubbock prices, lagged Lubbock price is 

significant at 1% and even lagged Midland price is significant at 5% level. However, for 

forecasting Midland price, lagged Lubbock price is insignificant and lagged Midland price 

is significant at 5% significant level. 

As clearer picture is available using the second model. We use the second model to 

generate the following IRF (refer to figure 4). 
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Figure 3. Orthogonal Impulse Response Results 

 

4.3 Panel Data Analysis 

Table 2 shows the main results for the panel data. If housing price index goes up by 

10 percent, one can see that the death due to Covid-19 would go down by 0.26 per 1,000 

population (column 3). In the same manner, if housing price index goes up by 10 percent, 

one can see that the confirmed cases due to Covid-19 would go down by 3.96 per 1,000 

population. All the marginal effects are statistically significant and economically large. 

 

V. Conclusion 
 

The study of housing market and its different aspects is important for policymakers 

and has important policy implications. In this study, we used time series and panel data 

analysis to study housing price index in two different contexts. First, we document that 

housing price index between different cities have inter-correlation. This means that when 

the housing price in one city goes up the other city follows. However, in the case of a big 

city and a small city, the housing price index of small city follows the path of housing price 

index in the small city. Second, the housing price index is a measure of wellbeing and 

wealth of residents. At the onset of a pandemic, wealthy and richer people have a wealth-

protective shield against the disease. We show that this is the case in the US. We document 

that higher housing price indexes are associated with lower confirmed case of Covid-19 

and lower risks of death due to the disease. 
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