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Demand Model for GLCG 

 A demand model is a model that provides a statistical relationship between the 
consumption of a good or service and the different factors that affect the consumption of the 
good or service.  Economic theory predicts that the products’ price, price of substitutes or 
complements, income and consumers’ tastes and preferences affect the amount that consumers 
purchase.  The purpose of the GLCG demand model is to quantify this statistical relationship and 
to determine whether there is statistical evidence that self-insurance options compete with 
GLCG. 
 
 I estimated a demand model for GLCG using monthly data on the number of GLCG 
customers, the inflation-adjusted price of GLCG, the price of substitutes or complements, the 
unemployment rate in the Chicago metropolitan area and the tastes and preferences of 
consumers.  Using these data and applying econometric regression analysis, I estimated a 
demand model to ascertain the main determinants of the demand for GLCG and to test the 
hypothesis that the price of self-insurance affects the demand for GLCG and that the two 
compete.  
 
 Specifically, I estimated the following demand model: 
 
(1)     Y = Xβ + u 

where Y, the dependent variable, is the natural log of the number of GLCG customers, X is an N 
x k matrix of sample values of the independent variables, β are the k parameters to be estimated 
and u is the stochastic disturbance.  X contains the following independent variables: (1) the 
natural log of the real, inflation-adjusted price of GLCG where the consumer price index in the 
Chicago metropolitan area in April 2006 was used as the base period; (2) the natural log of the 
unemployment rate in the Chicago metropolitan area; (3) the natural log of the average wages of 
plumbers in the Chicago metropolitan area; and (4) the natural log of a monthly time trend. 
 
 The variable of interest is the average wage of plumbers in the Chicago metropolitan 
area.  This variable is highly correlated with the price of self-insuring the inside gas lines (and 
other inside utility lines) as plumbers and HVAC professionals are the main suppliers of this 
service.  A positive and significant coefficient for this variable means that self-insurance and gas 
line warranty products compete against each other.  
 
 Using the ordinary least squares (OLS) technique to estimate the parameter values in 
equation (1) results in unbiased parameter estimates if certain assumptions hold, otherwise the 
point estimates are biased and an alternative estimation technique is required.  An important 
assumption in OLS is that: 
 

E[u|x1, x2,…..,xk] = 0 

 This is known as the zero-conditional-mean assumption and requires that the regressors 
(x1, x2,…..,xk) be contemporaneously uncorrelated with the error term.  Whenever the zero-
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conditional mean assumption holds, the regressors are said to be exogenous and use of OLS 
linear regression generally produces unbiased estimates of the parameters.  Whenever there is 
contemporaneous correlation between the error term and the regressor, however, the regressor is 
said to be endogenous, and the parameter estimates from OLS, βOLS, can no longer be considered 
to be unbiased or to converge to the true parameters as the sample size increases, a condition 
known as “consistency.”  In this case, other estimation procedures can be used to obtain better 
parameter estimates.  Instrumental-variables (IV) estimation is one such estimation procedure 
that provides consistent parameter estimates.1  
 
 In equation (1) the price of GLCG is correlated with the error term.  When the 
disturbance term u is higher, due to some exogenous shock, the dependent variable (number of 
GLCG customers) is affected.  If the number of GLCG customers change, however, the price 
would change as well since price is determined by the intersection of quantity demanded and 
quantity supplied.  Using OLS would incorrectly assign too much credit to the price variable and 
result in biased parameter estimates. 
 
 The solution is to use an “instrument” for the price of GLCG in equation (1).  To derive 
consistent parameter estimates in equation (1) an instrument for price must be uncorrelated with 
u and correlated with price.  I used three instruments for price: (1) the natural log of the yield on 
the 10-year U.S. treasury notes; (2) the natural log of the producer price index for HVAC and 
equipment; and (3) the natural log of the producer price index for plumbing, heating and air-
conditioning.2  Table 1 below lists the data variables and data sources used. 
 

Table 1: Data description 
Variable  Description Source 

cust Monthly GLCG customers Staff DR DAS 1.02 
Confidential Exhibit 1 

pricer real price of GLCG N/A 
unem unemployment rate in Chicago-area  Bureau of Labor 

Statistics 
plumw wage of plumbers in Chicago-area3 Bureau of Labor 

Statistics 
time Monthly time trend N/A 

treas10 yield on 10-year treasury bills U.S. Federal Reserve 
hvacppi producer price index for HVAC and 

equipment 
Bureau of Labor 
Statistics 

phppi producer price index for plumbing, 
heating and air-conditioning 

Bureau of Labor 
Statistics 

                                                      
1 In economic terms, the issue is whether equation (1) relating GLCG quantity to the independent variables is a 
demand function, measuring the decisions of customers in response to price, or a supply function, measuring the 
decisions of firms in response to price.  In reality, a market price is determined by the intersection of consumers’ 
demand functions and firms’ supply functions.  Instrumental variable procedures are factors that cause the supply 
curve to shift against a fixed demand curve and vice versa, which enables the data to trace out separate supply and 
demand curves. 
2 Regressions of each of these variables on the real price of GLCG resulted in statistically significant parameter 
estimates.  
3 Data for this variable are annual.  Monthly data were estimated using the annual growth rate. 
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 I estimated equation (1) using the two-stage least square (2sls) estimator with 
heteroskedasticity and autocorrelation-consistent estimates.4  I estimated two versions of 
equation (1).  The first model (model 1) used only two of the three instruments mentioned above 
(the yield on U.S. 10-year Treasury notes and the producer price index for HVAC) and used the 
full 42 month data set from April 2006 through September 2009.  The second model (model 2) 
used all three instruments but used only 22 months of data (December 2007 through September 
2009) due to the fact that the data for the producer price index for plumbing, heating and air-
conditioning was only available beginning in December 2007.  Table 2 below presents the results 
of model 1 and model 2. 
 

Table 2: Parameter estimates of GLCG demand, instrumental variables (GMM) regression 
 Model 1 Model 2 

Lpricer -.3580*

(.1201) 
.1309* 

(.0123) 
Lunem .0100***

(.0058) 
.0306* 

(.0052) 
Lplumw .1705*

(.0649) 
.5221* 

(.0468) 
Ltime .0352*

(.0067) 
-.0040 
(.0089) 

Constant 12.83*

(.181) 
10.969* 

(.1568) 
   

N 42 22 
R-square 0.75 0.98   

Instruments Ltreas10, Lhvac Ltreas10, Lhvac, Lphppi 
Sargan’s  chi2(1) .0055 

(p=0.9411) 
3.372 

(p=0.1852) 
Standard errors are in parenthesis. * Statistically significant at the 2.5% level, ** statistically significant at the 5.0% 
level, *** statistically significant at the 10% level.  
 
 The results in Table 2 provide strong support for the proposition that self-insurance and 
gas line warranty products compete against each other.  In both models, the coefficient of 
plumbers’ wages (Lplumw) was positive and statistically significant.  If we examine the entire 
42-month period (model 1) a 10 percent increase in the wage of plumbers increases demand for 
GLCG by approximately 1.7 percent, holding all other factors constant.  If we examine the most 
recent 22-month period (model 2), a 10 percent increase in the wage of plumbers increases 
demand for GLCG by approximately 5 percent.  This indicates that the strength of substitution 
between self-insurance and inside gas line warranty products has been increasing with time. 
 
 The coefficients of the price variable and the unemployment variable represent the price 
elasticity of demand and a proxy for the income elasticity of demand, respectively.  Economic 

                                                      
4 Heteroskedasticity refers to instances when the disturbance term does not have a uniform variance while 
autocorrelation refers to instances when the disturbance terms are correlated.  If not corrected for heteroskedasticity 
or autocorrelation, the model estimates are not efficient as they no longer possess minimum variance.  
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theory predicts that most goods face a negative price elasticity of demand and a positive income 
elasticity.  The economic literature on insurance products, however, indicates that insurance is a 
Giffen good and an inferior good under certain conditions.  This means that as the price of 
insurance decreases or the consumer’s income increases the consumers will purchase less 
insurance.5   
 
 The results in Table 2 confirm that insurance is an inferior good.  The unemployment 
rate is positively associated with the demand for GLCG and is statistically significant in both 
models.  As consumers become less wealthy, they tend to purchase more insurance, although the 
magnitude of the coefficient is quite small.  In models 1 and 2, a 10 percent increase in the 
unemployment rate increases the demand for GLCG by approximately 1 percent and 3 percent, 
respectively. 
 
 With respect to the price elasticity of demand, the results are mixed.  In model 1, the 
entire 42-month period, a ten percent increase in the price of GLCG reduces demand by 
approximately 3.6 percent.  This indicates that GLCG is not a Giffen good.  In model 2, however, 
using the most recent 22-month period a 10 percent increase in the price of GLCG increases 
demand by approximately 1.3 percent, indicating that GLCG is a Giffen good.  Both results were 
statistically significant.  

                                                      
5 The basic intuition behind this is that at higher levels of wealth individuals are less risk averse and will assume 
more risk instead of purchasing full insurance.  Were an adverse event to happen the costs would be covered through 
the individual’s wealth.  The economic literature recognizes that individuals tends to purchase less insurance as they 
become wealthier, making insurance an inferior good.  An inferior good is a good where the demand for the product 
decreases as income increases.  See S. Hun Seog, The Economics of Risk and Insurance Wiley-Blackwell, p. 54.  


