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ABSTRACT 

 
This paper focuses on understanding the causality why CPCU society, the Chartered Property 

Casualty Underwriters society, is facing decline memberships problem in recent years. With data 

provided by the CPCU and collected from U.S. bureaus, we use stepwise methods to select 

variables which could most powerfully explain the independent variable, conversation rate, or 

the rate for new CPCU new designees to become a society member. Correlation analysis is a 

supplemental tool during the variable selection procedure. Based on variables selected, a 

multiple regression analysis is applied to search for insights of the causality. Our hypothesis 

proposes that macro-level variables such as real GDP, current GDP, current GDP in insurance 

industry, inflation, unemployment, and typically, MBA education, have effects on the dependent 

variable. Results show that inflation five years ago and real GDP growth rate have positive effect, 

while other macro-level variables have mixed influence.  



 

INTRODUCTION 

 

The Chartered Property Casualty Underwriters (CPCU) is a community committed to serve the 

property and casualty insurance industry in which all members are professionals in the area. 

Becoming a member in CPCU is not an easy task. The first step is to achieve a designation in 

this field by taking a total of 8 courses. After that, the new designee could become a member in 

the society by paying membership fees. The CPCU society was founded in 1944, with a steady 

increasing number of membership fellows until 1999. The number reaches the peak with total 

national members of 27,518 in that year, and continuously decreases afterwards. In August 2009, 

the number declines to 22,389, which is about 18.6% less than the peak value. This figure is even 

worse for converted members. While more than 80% of new designees became society members 

before 2001, only 68% of them joined the society in 2006. Other years after 2001 have an 

average of 72% conversation rate. Thus, the purpose of this paper is to study reasons which 

cause the deteriorative conversion rate.   

 

Factors that influence this trend have many. Macro-level factors could be GDP, GDP in the 

insurance industry, unemployment rate, education, etc.. Effects from the first three variables are 

straight forward. New designees have the choice to act according to existing economy condition. 

It is necessary to take education alone as a factor. Intuitively, education affects the conversion 

rate in a significant manner due to the relationship between education and the society. Education, 

specifically, the MBA education, is a potential substitute for being a CPCU member. The reason 

is the fact that CPCU designees can apply MBA schools directly. The substitute effect might be 

even stronger since earning a MBA degree has a wide and valuable career path. By contrast, 

CPCU members are restricted within the property and casualty industry. By the same token, age 

and gender could be other potential factors. These factors are intuitive as well. While an aged 

designee would be more likely to stay in the industry than a young one, females and males could 

make decisions differently.  

 

There are other factors that might lead the trend declined. However, this study will focus on 

factors described above for analysis. The rest of this paper is organized as follows. Literature 



Review right after this section will cite existing studies of similar analysis. Data and 

methodology introduces our data set and explain statistical methods used. Empirical results 

includes regression outputs. Explanation is provided in this section as well. Conclusion is at the 

last part as a summary and further study suggestions.  

 

LITERATURE REVIEW 

 

Membership decline studies exist in economics and political science. For instance, there are 

studies of union membership (Visser 2006, Bureau of Labor Statistics 2010, Neumann and 

Rissman 1984, Waddington and Whitston 1997) and studies in political party membership (Selle 

1991, Everson 1982, Klingemann and Fuchs 1998, Wattenberg 1998, Mair and Biezen 2001), 

respectively. Mair and Biezen (2001) have qualitative research on why membership declines in 

European political parties. They conclude that reasons are due to political factors and non-

political factors. Non-political factors can be categorized as monetary incentive and substitution 

effect. Tan (1995) has an empirical study on membership issue in political science. He collects 

data in Netherland between 1960 and 1990. By using OLS regression analysis he finds out two 

statistically significant variables, which are organizational complexity and centralization of 

power.  

 

Membership decline studies are more extensive in labor unions. Addison and Schnabel (2003) 

use survey data to study decline factors under a demand and supply economics framework. Their 

results are categorized into two groups, which are macro-determinants and micro-determinants. 

Macro-determinants are such as price inflation, employment growth, nominal wage growth, 

unemployment rate/change, labor force composition, and politics (labor friendly). Micro-

determinants include sex, age/work experience, race/nationality, education, earnings, white collar, 

part-time, public section, establishment size, left-wing views, etc. Studies on union membership 

are also presented by Kaufman and Kleiner (1993), Scruggs and Lange (2002), Waddington and 

Whitston (1997), Neumann and Rissman (1984), and Mellor (1990). Kaufman and Kleiner (1993) 

analyze survey data between 1977 and 1991 for U.S. union membership decline reasons. While 

structural shift in the composition of a labor force is proposed to be an influential factor, they fail 

to find it significant from their data analysis. However, demand side factors such as union 



representation right for members are important. Scruggs and Lane (2002) look at the problem 

under globalization and institutional perspectives. By using time-series and cross-section 

analysis on data from 16 industries between 1960 and 1994, they find out that micro-level 

institution factors affect membership but globalization does not. Waddington and Whitston (1997) 

use survey data to examine people’s decision to join unions. Respondents need to provide micro-

level information such as gender, industry, occupation, age, and hours worked. Newmann and 

Reder (1984) empirically examine a hypothesis by using time-series data from 1904 to 1980 and 

cross-section data from 1964 to 1980. The hypothesis is that government’s action of shifting 

social welfare benefits to private sectors will yield the union membership to decline. Their 

results support the hypothesis. Mellor’s (1990) study shows that union’s commitment is an 

influential factor on membership recruitment in unions. 

 

Previous studies on membership demonstrate that influential factors could be various. Some of 

the factors from these studies could be potential reasons which result in CPCU membership 

decline. Similar to some of previous studies, we can conclude that factors are from macro-level 

and micro-level. Macro-level factors are such as inflation, employment, industry, etc. Micro-

level factors could be age, gender, salary, work experience, such and so on. Data analysis method 

could involve with time-series and/or cross-section like some studies above. Due to 

characteristics of our data set, macro-level factors and time-series analysis are more appropriate.  

 

DATA AND METHODOLOGY 

 

The conversation rate serves as the dependent variable in our model. It is provided by the CPCU 

society. Macro-level data are collected from Bureau of Labor Statistics, U.S. Census Bureau, and 

the Graduate Management Admission Council from 1989 to 2008 based on yearly. Specific 

variables include overall current GDP, overall real GDP based on 2005 currency, current GDP 

by industry accounts Finance and Insurance sector, overall unemployment rate, female 

unemployment rate, male unemployment rate, inflation rate, and GMAT exam takers. Moreover, 

GMAT exam takers are further categorized into many sub-variables. These sub-variables are 

such as male exam takers, female exam takers, total exam takers, respectively male and female 

exam takers aged below 20 (not include 20), male exam takers aged between 20 and 21, 22 and 



23, 24 and 25, 26 and 27, 28 and 30, 31 and 34, 35 and 39, 40 and 49, above 50, majored in 

humanity, social science, science, and business. This is a time-series data set which implies 

potential lag effects to the dependent variable. Our raw data set creates lag variables for all these 

macro-level variables over five years. Considering variables such as inflation rate and 

unemployment rate have a significant scale gap with other variables such as overall current GDP 

and exam takers, our paper transfers the later type of variables into ones with a small scale. For 

instance, we use growth rate for overall current GDP, overall real GDP, current GDP in finance 

and insurance sector, instead of applying their raw data. Another variable transformation is to 

take a log for exam taker variables.  

 

In total our model has 232 independent variables and one dependent variable. With this amount 

of independent variables, it is logical to reduce them to a few variables which can explain the 

conversation rate change the best. Hocking (1976) introduces stepwise methods with certain 

criterions to solve this problem. In general, the multiple regression model is as follows. 

 

where is the dependent variable, the conversation rate, s are independent variables including 

their lag forms, s are coefficients for the intercept and corresponding s, and is the error 

term. Our explanatory variable selection procedure will follow stepwise methods. However, 

since too many independent variables in this analysis, correlation analysis between variables is 

first applied as a filter to trim unnecessary variables.  

 
 

EMPIRICAL RESULTS 
 

Our correlation analysis shows that 60 independent variables are significantly correlated with the 

dependent variable. For concise purpose we skip the variables summary in this part. Based on 

this preliminary result, stepwise methods of stepwise method, forward selection and backward 

elimination are respectively applied with significance level of 15% for selection and 5% for 

elimination. Table 1 displays a summary statistics for variables selected by the stepwise method, 

in addition to the dependent variable converrate, or conversation rate. Similarly, table 2 shows 

summary statistics of variables selected by forward selection. Both methods yield similar results 



with the only difference of lgGTF_l1 in forward selection, which is the log form of female 

GMAT exam takers from previous year.  The same variables selected are lgGTM2021_l5, 

lgGTM3134_l5, and lgGTF_soscien_l3, where lgGTM2021_l5 is log form of male GMAT exam 

takers aged between 20 and 21 five years ago, lgGTM3134_l5 is log form of male GMAT exam 

takers aged between 31 and 34 five years ago, and lgGTF_soscien_l3 is log form of male GMAT 

exam takers majored in social science three years ago. Table 3 displays summary statistics of 

variables selected by backward elimination. It does not include any variables selected from the 

previous two methods. There might be multicollinearity problems. 

 

To detect multicollinearity, we run a multiple regression analysis to check for variance inflation 

factors. In the model, independent variables include all variables selected by the three stepwise 

methods. The regression output indicates that significant multicollinearity among independent 

variables. Further we select variables which are more significant related to dependent variables, 

but are also significantly correlated to others. The final list of variables is consistent with 

variables selected by the forward selection method. Therefore, we run a regression analysis on 

variables selected on the final list. Results are shown on Table 4. F statistic, t statistic, p-values, 

R square, adjusted R square all support significant coefficients estimated. Since the causal 

relationship between the dependent variable other variables is our goal, we are presenting the 

summary results as the following. 

 

Causality relationship between conversation rate and selected significant variables in Table 4: 

lgGTM2021_l5  Positive 
lgGTM3134_l5 Negative 

lgGTF_soscien_l3 Positive 
lgGTF_l1 Negative 

 
Hence male GMAT exam takers aged between 20 and 21 five years ago, whose age is now 

between 25 and 26, and female GMAT exam takers three years ago whose major was social 

science, are more willing to become a society member after they obtain the CPCU designation. 

One the other hand, male exam takers aged between 31 and 34 five years ago, and female exam 

takers from previous year, are less likely to be a member in the society.  

 



Given the multicollinearity problem while the previous analysis only includes those with most 

explanation power, it is worth of analyzing the rest of variables. Specifically, this time we only 

include none exam takers related variables selected by the backward selection. Table 5 gives a 

summary of the analysis result. F statistic, R square, and adjusted R square indicate that this 

model serves as a good tool for the analysis.  

 

Causality relationship between conversation rate and selected significant variables in Table 5: 

Urate_l4  Negative 

Urate_l5 Positive 

GDPgrow_R Positive 

inflate_l5 Positive 
 
There are only four variables which are significant. The small table above summarizes variables 

which are statistically significant. Urate_l4, or unemployment rate four years ago has a negative 

effect, while other variables, Urate_l5, unemployment rate five years ago, GDPgrow_R, real 

overall GDP growth rate, inflate_l5, inflation rate five years ago, are positively related to the 

conversation rate.  

 
CONCLUSION 

 
Statistical results show some insights why CPCU is losing memberships in recent years. Male 

GMAT exam takers aged between 20 and 21 five years ago, female GMAT exam takers three 

years ago whose major was social science, real overall GDP growth rate, inflation rate five years 

ago, and unemployment rate five years ago influence the trend positively. One the other hand, 

male exam takers aged between 31 and 34 five years ago, female exam takers from previous year, 

and unemployment rate four years ago negatively affect the trend. Suggested solutions could be 

that CPCU society could get more male designees aged between 25 and 26, and females with 

major of social science. However, more evidences are waited to be proved with more data 

collected. After all, available data for the analysis only last for 14 periods. Many independent 

variables do not follow normal distribution. Further statistical analysis could also include tests 

for lag periods. 

 



 
Table 1: Summary Statistics of Variables Selected by Stepwise Method 
Variable Mean Std Dev Minimum Maximum Skewness Kurtosis Median 

converrate 
lgGTM2021_l5 
lgGTM3134_l5 
lgGTF_soscien_l3 

0.78 
7.54 
9.83 
9.48 

0.06 
0.37 
0.18 
0.16 

0.68 
7.09 
9.43 
9.19 

0.85 
8.02 

10.16 
9.72 

-0.17 
0.05 

-0.13 
-0.52 

-1.61 
-2.04 
0.59 

-0.63 

0.79 
7.51 
9.82 
9.50 

        
 

Table 2: Summary Statistics of Variables Selected by Forward Selection 
Variable Mean Std Dev Minimum Maximum Skewness Kurtosis Median 

lgGTM2021_l5 
lgGTM3134_l5 
lgGTF_soscien_l3 
lgGTF_l1 

7.54 
9.83 
9.48 

11.31 

0.37 
0.18 
0.16 
0.13 

7.09 
9.43 
9.19 

10.91 

8.02 
10.16 
9.72 

11.49 

0.05 
-0.13 
-0.52 
-1.70 

-2.04 
0.59 

-0.63 
4.59 

7.51 
9.82 
9.50 

11.32 
 
 

Table 3: Summary Statistics of Variables Selected by Backward Elimination 

Variable Mean Std Dev Minimum Maximum Skewness Kurtosis Median 

Urate_l4 
Urate_l5 
UrateF_l4 
UrateF_l5 
UrateM_l5 
GDPgrow_R 
GDPRgrow_l1 
GDPRgrow_l2 
inflate_l5 
lgGTF20 
lgGTF2021 
lgGTF2223 
lgGTF3539 

0.06 
0.06 
0.05 
0.05 
0.06 
0.03 
0.03 
0.03 
0.03 
3.78 
7.93 
9.71 
8.44 

0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.01 
0.01 
0.01 
1.00 
0.71 
0.21 
0.15 

0.04 
0.04 
0.04 
0.04 
0.04 

-0.02 
-0.00 
-0.00 
0.02 
2.56 
7.22 
9.18 
8.13 

0.08 
0.08 
0.07 
0.07 
0.08 
0.05 
0.05 
0.05 
0.05 
6.09 
9.59 
9.96 
8.63 

0.40 
0.31 
0.23 
0.15 
0.39 

-1.23 
-0.60 
-0.72 
1.01 
1.34 
1.39 

-1.03 
-0.43 

-0.13 
-0.28 
-0.14 
-0.27 
-0.31 
1.82 

-0.16 
0.53 
0.82 
1.23 
1.07 
1.03 

-0.90 

0.06 
0.06 
0.05 
0.05 
0.06 
0.03 
0.03 
0.03 
0.03 
3.58 
7.81 
9.72 
8.46 

 
 
 

Table 4: Regression Results of Selected Variables with the Most Explanation Power 



Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 

Model 4 0.04850 0.01212 100.71 <.0001 
Error 10 0.00120 0.00012039   
Corrected Total 14 0.04970    

 

R-Square 0.9758 Adj R-Sq 0.9661 

 

Parameter Estimates 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 

Intercept 1 1.23341 0.52619 2.34 0.0411 
lgGTM2021_l5 1 0.10533 0.00958 10.99 <.0001 
lgGTM3134_l5 1 -0.12449 0.02018 -6.17 0.0001 
lgGTF_soscien_l3 1 0.06146 0.02164 2.84 0.0175 
lgGTF_l1 1 -0.05361 0.02373 -2.26 0.0474 

 
 

Table 5: Regression Results of Selected Variables with less Explanation Power 



Analysis of Variance 

Source DF 
Sum of 

Squares 
Mean 

Square F Value Pr > F 

Model 6 0.04499 0.00750 12.72 0.0010 
Error 8 0.00471 0.00058923   
Corrected Total 14 0.04970    

 

R-Square 0.9052 Adj R-Sq 0.8340 
 

Parameter Estimates 

Variable DF 
Parameter 

Estimate 
Standard 

Error t Value Pr > |t| 

Intercept 1 0.56558 0.03891 14.53 <.0001 
Urate_l4 1 -6.88338 1.55199 -4.44 0.0022 
Urate_l5 1 6.79664 1.27744 5.32 0.0007 
GDPgrow_R 1 1.54791 0.50450 3.07 0.0154 
GDPRgrow_l1 1 -0.74590 0.82448 -0.90 0.3921 
GDPRgrow_l2 1 1.33917 0.70249 1.91 0.0931 
inflate_l5 1 5.39391 1.07409 5.02 0.0010 
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