
 

 

THE IMPACT OF AGE STRUCTURE ON CONSUMPTION IN CANADA 

by 

Xuan Cui 

 

Bachelor of Economics, Shandong University of Finance and Economic, 2016 

A Report Submitted in Partial Fulfillment of the Requirements for the Degree of  

 

Master of Arts 

in the Graduate Academic Unit of Economics 

 

 

 

Supervisor: Weiqiu Yu, PhD, Dept. of Economics 

Examining Board: Yuri Yevdokimov, PhD, Dept. of Economics, Chair 

Murshed Chowdhury, PhD, Dept. of Economics 

David Murrell, PhD, Dept. of Economics 

 

This report is accepted by the Dean of Graduate Studies 

 

THE UNIVERSITY OF NEW BRUNSWICK 

September, 2017 

©Xuan Cui, 2018



 
ii 

 

Abstract 

Although Canada is the fastest growing population in the G7 countries, it continues to face 

the same problems as many other countries - decreasing birth and mortality rates. 

Economic theories predict that age influences individuals’ saving and consumption 

behaviors. Existing studies found that there was a U-shaped relationship between 

consumption and age in the United State, consistent with the life-cycle hypothesis. In this 

MA report, we investigate the relationship between population age structure and aggregate 

consumption using a province-level panel data set from 1983 to 2015 for Canada. Results 

show that while the impacts of age structure on the consumption of nondurable goods and 

service are insignificant, the impacts on consumption of durable goods are significant. 

Furthermore, consistent with the literature, prime age people consume less than younger 

and old people do. 
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I. Introduction 

Consumption is a key determinant of economic growth. Population plays an important role 

in consumption and economic growth of a nation. Since Keynes (1936) established a 

functional relationship between income and consumption in The General Theory of 

Employment, Interest, and Money, theories of the consumption such as Friedman (1957) 's 

Permanent Income Hypothesis, Modigliani (1954) 's Life Cycle Hypothesis (LCH),  and 

Campbell and Mankiw (1991) 's 𝜆 Hypothesis have been developed to explain consumption 

behavior. 

Permanent Income Hypothesis supposes that a person’s consumption at certain point in time 

does not only depend on the absolute level of current income, but on his current income 

and expected income in future years (i.e., permanent income). Life Cycle Hypothesis (LCH) 

assumes that consumers are rational by maximizing the use of life income and determining 

consumption and savings over their life-cycle, so that their income is equal to consumption. 

𝜆 Hypothesis is actually a synthesis of the theory of Permanent Income Theory and Absolute 

Income Theory. It assumes that there are two types of consumers in the economy, one 

chooses the path of consumption according to LCH, and the other determines current 

consumption based on their current income, the second category of consumers accounted 

for λ.  

However, none address the issue of the impact of population aging on consumption. Given 

the transformation of the world's population structure, the purpose of this report is to 

examine the influence of population age structure on consumption and savings in Canada. 

http://wiki.mbalib.com/wiki/Franco_Modigliani
https://en.wikipedia.org/wiki/Income
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Figure 1.1 - PERCENTAGE OF CONSUMPTIONS IN HOUSEHOLD FINAL 

CONSUMPTION EXPENDITURE, CANADA, 1983-2015 

 

Source: Statistic Canada Table 384-0038 Gross Domestic Product, expenditure-based 

(2007 constant dollars) 

The household final consumption expenditure in 2015 was 1008 billion dollars, of which 

54.3% were services consumption. The rest is the consumption of goods, of which the most 

is nondurable goods consumption, accounting for 22.9%. Among them, durable goods 

consumption grew the fastest; it was 146.2 billion dollars in 2015, almost four times it in 

1983. In addition, its share of household final consumption expenditure increased from 9% 

to 14.5%. Although the proportion of nondurable goods consumption in total household 

final consumption expenditure is high, its growth was the slowest, compared with the 
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average annual increase of 4.6% of durable goods, it increased only 1.6% per year. The 

value of the nondurable goods consumption also increased but its proportion in total 

household final consumption expenditure has been reduced from the original 35.6% to 

22.9%.  

As for services consumption, it grew at an average annual rate of 3.3%. In 1983, it only 

accounted for 50% in household final consumption expenditure. By 2015, its share 

increased to 54.3%. In general, the people tend to spend more in the services sector. And 

the consumption of nondurable goods is still the most in the goods consumption sector, but 

this ratio has declined year by year. With the economic development and the improvement 

of people's living standards, people are gradually reducing the proportion of spending on 

nondurable goods. 
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Figure 1.2 - PERCENTAGE OF PEOPLE IN WORKING-AGE POPULATION (15 

YEARS AND OVER) BY AGE GROUPS, CANADA, 1983-2015 

 

Source: Statistic Canada Table 051-0001 Estimates of population 

Figure 1.2 shows that Canada's total population grew steadily from 25.37 million in 1983 

to 35.85 million in 2015, an increase of 10.48 million in 33 years, equivalent to 41.3 % of 

the total population in 1983. In order to more intuitively observe the changes in age 

structure throughout the past three decades, we divide the population into three groups 

according to age: 15-24 years old, 25-54 years old and 55 years old and over. The 

population of the 15-24 years old age group has been declining by an average of 0.1 % per 

year from 4.7 million in 1983 to 4.56 million in 2015. Originally, the 23.7% of the working-

age population is 15-24 years old people, and now this ratio is only 15.1%. On the contrary, 

the population over 55 is 10.62 million in 2015, which is only 4.77 million in 1983. At the 
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same time, its share in the working-age population is also increasing year by year, from the 

original 24.1% to the current 35.3%. The population of 25-54 years old has gone through 

a process that first rises and then falls. But the percentage in the working-age population is 

always between about 50% and 60%. These are consistent with the truth of low birth rate 

and low mortality rate in Canada. Different age groups of consumption and savings 

tendencies are not identical, so different age structure of the population on the impact of 

consumption and therefore are not the same. 

In this report, we estimate the effects of changes in Canada population age distribution on 

aggregate consumption, and test the hypothesis that prime-age people consume less, 

relative to their income than do the young and old. The model is estimated on annual panel 

data over the period 1983-2015.  

Estimating the effects of changes in Canada population age distribution on Canadian 

consumption is meaningful. Like many other developed countries, Canada experienced low 

birth rates in the interwar years and a baby boom in the first decades after World War II. 

The population born in the interwar years is well into retirement and the population burn 

during the baby is turning middle-aged. If LCH applied, an individual borrows when young, 

saves in middle-age and dissaves when after retirement. That is, the changing age 

distribution will put downward pressure on Canadian consumption. Therefore, confirming 

the impacts of age distribution on Canadian consumption empirically will be helpful for 

both establishment of policies and economic analysis. 

In this report, we follow the Fair and Dominguez (1991) model and analyze the impacts of 

Canadian age structure on consumption of durable goods, nondurable goods and services. 
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We found that prime-age people consume less durable goods relative to their income than 

do the young and old. But for nondurable goods and services consumption, these impacts 

are insignificant. 

II. Literature Review 

Changes in population age structure affect the consumption rate or savings rate of residents 

mainly through two mechanisms of micro and macro. In the microeconomic aspect, 

according to the Life Cycle Hypothesis (LCH), the consumer optimally allocates his 

expected total lifetime income at different ages to achieve maximum interperiod utility 

(Modigliani and Brumberg 1954). In addition to personal consumption, part of the income 

of the working population is used to raise the next generation, and the other part is saved 

for retirement. Therefore, the working population corresponds to the positive savings, 

while the children and the retired population correspond to the negative savings. In other 

words, when the proportion of the country's labor force rises, the country's total savings 

rate should rise, whereas the total savings rate will decline when the ratio of children and 

the retired population to the working population rises. From the point of view of supply, 

national gross income has two uses, one for consumption and the other for savings. Holding 

the gross national income constant, consumption decreases when the savings increase, and 

vice versa. That is, when the country's labor force participation rate rises, holding national 

income constant, the country's total consumption should decline, whereas the total 

consumption will rise when the ratio of children and the retired population to the working 

population rises. 

But LCH ignores some of the important factors that affect households’ consumption or 



 
8 

 

savings. For example，the retired population may bequeath a portion of the property to his 

children who may keep some savings for future unexpected expenditures. Thus the bequest 

motive and precautionary motive would partially offset the decline in the total savings rate 

caused by the increase in the proportion of the aging population (Hurd 1990; Carroll and 

Summers 1991; Haque et al. 1999). On the contrary, if the increase in the proportion of the 

working population is accompanied by an increase in the long-term per capita income level, 

a household may increase consumption by predicting future income growth, which 

partially offset the increase in the total savings rate caused by the increase in the proportion 

of the working population.  

Another micro mechanism of age distribution affecting consumption is explained by the 

household savings requirements model (HSDM). In this model, a child is regarded as a 

substitute for savings (Samuelson 1958; Neher 1971). When the number of children in the 

family is large, the household savings as a pension guarantee will be reduced accordingly. 

When the number of children in the family is small, the parents increase their savings for 

their pension. A similar argument is that there is a trade-off between the quantity and the 

quality of children: as the number of children in the family decreases, the parent’s human 

capital investment in the child will increase (Becker 1981). Thus, both the LCH and HSDM 

predict that changes in the age structure of the population will affect the household savings 

and consumption rate. 

From a macroeconomic perspective, changes in population age structure can also influence 

the residents’ consumption rate through macro mechanisms (Cutler et al. 1990; Hock and 

Weil 2006; and Weil 1999). For example, assuming that the capital stock allocated to each 



 
9 

 

person remains the same, investments that are saved by the reduction of the working 

population can be converted into consumption when the working population gradually 

declines, and cause the per capita consumption level to rise.  

With respect to age structure, the decline in fertility is usually accompanied by an increase 

in the proportion of the elderly population. If the increase in consumption caused by the 

decrease in the proportion of the population of children is greater than the decrease in 

consumption caused by the increase in the proportion of the elderly population, then the 

total per capita consumption level will rise and vice versa.  

Given the theories predict that demographic factors impact aggregate consumption, a 

number of empirical studies support this prediction. Leff (1969) provided statistical support 

for the suggestion that demographic conditions are a major determinant of aggregate 

savings rate. His results showed that dependency ratios are a statistically distinct and 

quantitatively important influence on aggregate savings ratios, both for the 74 countries 

considered as a whole and within the subsets of developed and underdeveloped countries.  

Fair and Dominguez (1991) examine the effects of the dramatic changes in the United State 

population age distribution on the behavior of several macroeconomic variables including 

consumption. Their results strongly support the hypothesis that age variables matter. 

Further, the patterns of the age-variable coefficients are consistent with the LCH; prime-

age people consume less relative to their income than do the young and old.   

McMillan and Baesel (1990) analyzed the impact of the Baby Boom generation on 

macroeconomic relationship in the United States by using quarterly postwar data. Their 
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results indicates that the age structure of the population influenced macroeconomic 

relations and age composition affects macroeconomic behavior which supports life-cycle-

human-capital models of economic activity. 

Yuji (1999) analyzed the impact of the age distribution of the population on the household 

saving rate in Japan by applying the co-integration techniques to time-series data for the 

1955-1993 period and found that the ratio of minors (19 years old and under) to the 

working-age population (20-64 years old) and that of the aged (65 years old and over) to 

the working-age population both have a negative and significant impact on the household 

saving rate. This finding also constitutes strong evidence in favor of the lifecycle model.  

Solveig and Ragnar (2008) investigated the effect of age-related demographic changes on 

aggregate consumption in Norway by using quarterly time series data over the period 1968 

(3)-2004 (4). They used the real interest rate, real disposable income and net household 

wealth in real terms as the independent variables. They found that aggregate consumption 

decreases when the share of the middle-aged persons in the populations increases, which 

gives support to the life cycle model. An important result in this report is that controlling 

for age structure effects, the other parameters of the consumption function become more 

stable Furthermore, the results also show that the effects of real interest rate on aggregate 

consumption is significant, controlling for age structure effects. 

In summary, in the literature there are several methods used to take into account of the age 

structure effects on consumption. One method is including all the shares of one-year age 

groups in the regression model simultaneously. This method can almost take all 

information of the age structure of population. But including all the age groups in the 
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regression will lead to the problem of multicollinearity. That is why the pure form of this 

method is seldom applied in the literature. Thus many economists point out other 

approaches to avoid this problem. 

For example, Fair and Dominguez (1991) divided population into 55 age groups by one 

year age from 16 to 70 years old and estimate consumption function by using time series 

data in the United States. Then they impose two restrictions on the age group coefficients 

to reduce the number of parameters to estimate. The first is that all the age group 

coefficients sum to zero. The second is that these coefficients lie on a second-degree 

polynomial.  

Attfield and Edmund (2003) used a much longer time series of aggregate variables (1856-

1996) to model consumption, income and demographic effects in a vector error correction 

framework allowing for structural breaks. They extended the Fair and Dominguez (1991) 

model to a time series setting. The coefficients on the demographic age variables have an 

important impact on consumption in the way predicted by the LCH. The result is that the 

“ageing population” effect of an increase in the proportion of older citizens, matched with 

a decline in the proportion of the youngest age group, will lead to a decline in overall per 

capita consumption for equivalent income levels They found that the minimum point of the 

U-shaped consumption function appeared at around age 60, which is much higher than the 

findings of Fair and Dominguez for the USA of an age, at the minimum point, of 41-42, 

but almost identical to the findings of Attfield (2002) using quarterly data for the post 

second world war period. Although this method avoids the problem of multicollinearity, it 

is not perfect. The downside of this method is that the second restriction may be too strict 
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to be accepted by data.  

A similar way to this method is to divide the population into aggregated age groups, such 

that different age groups represent different phases of an individual’s economic life cycle. 

Solveig (2003) analyzed the effects of a changing age distribution on Norwegian aggregate 

consumption, and his results supports the predictions of the LCH which imply that young 

adults and old persons have a higher average propensity to consume than the middle-aged. 

He divides the population into the four age groups: children (0-19 years old), young adults 

(20-49 years old), middle-aged persons (50-66 years old), old persons (67 years old and 

over). But even to a less degree than for the one year age groups, this method still faces to 

the problem of multicollinearity which means that some age groups cannot be estimated. 

Another method to incorporate the impacts of age distribution in the regression model is to 

represent age structure changes by a single age measure. Heien (1972) used the median age 

of the adult population while Denton and Spencer (1976) used the average age of children. 

This method solves the problem of multicollinearity, but the price is that only a portion of 

the representation of the age structure of the population can be measured. 

The third method to incorporate age structure effects is the combination of the latter two 

approaches. This method is the most widely used one in the literature. This method uses a 

single measure by combining different age groups. An example of this method is the 

‘dependency ratio’ which is defined as the share of the non-working population to the total 

population. This is used in Leff (1969) reviewed above. Another example is the ‘middle-

age group’ suggested by Henry McMillan and Baesel (1990) and the ‘prime-saver age’ 

developed by Erlandsen and Nymoen (2008) which means the share of the middle age 
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group population to the rest of the adult population. As the extended version of this method, 

Yuji (1999) uses the ratio of minors (19 and under) to the working-age population (20-64) 

and that of the aged (65 and over) to the working-age population. The motivation behind 

these measures are to separate the population to few important groups which are 

meaningful from the view of the LCH. These methods do contain more complete 

information of the age structure and also avoids the problem of multicollinearity. But the 

drawback of this method is that the coefficients of different age groups are restricted 

relative to each other, such that one should test the validity of the restriction.  

In order to capture most complete information of age distribution and avoid the problem of 

multicollinearity, the method similar to Fair and Dominguez (1991) will be used in this 

study to analyze the impact of age distribution on consumption in Canada. 

III. Methodology and Data 

1. Methodology 

To examine the impact of age distribution on consumption per capita in Canada and test 

our hypothesis that prime-age people consume less relative to their income than do the 

young and old, we use a panel data consisting of 10 provinces for the period from 1983 to 

2015. Because of the focus on age structure, we decided to examine the consumption 

function in per adult capita terms, where aggregate consumption, income and wealth 

variables are divided by the adult population, defined to be those 15 years or older. In the 

meantime, in order to eliminate the impact of price changes and examine the actual level 

of these variables, we divided these variables by consumer price index (CPI). The results 
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of Fair and Dominguez (1991) showed that the influences of the independent variables on 

different components of consumption are different.  

In order to comprehensively examine the different types of consumption affected by the 

age structure，three components of household expenditures: services consumption, 

nondurable goods consumption and durable goods consumption are used as our dependent 

variables. The main independent variables this report focused on are the age variables Z1 

and  Z2 . They enter into the regression equation and their coefficients are the used to 

calculate the coefficients (𝛼) of age groups (𝑝). When the coefficients of Z1 and  Z2 are 

significant, the derived coefficients 𝛼  measures the impact of different age groups on 

consumption. According to the results of Fair and Dominguez (1991), Z1  and Z2  are 

expected to be negative and positive separately. We also select the real value of the transfers 

from governments per capita (RYTR/POP) and the real value of the transfers from 

corporations per capita (RTC/POP) to pick up the effects of social security on consumption. 

In general, the direction of these effects is positive. As suggested by Solveig and Ragnar 

(2008), we selected the real value of disposable income per capita (RYD/POP) to pick up 

the impacts of per capita income level on household consumption.  

Another explanatory variable is the real average hourly earnings (RW) as used by Fair and 

Dominguez (1991). When wages rise, people have more money spent on consumption. So 

it is expected to enter the consumption function with a positive sign. Though the real 

average hourly wage (RW), the real value of disposable income per capita (RYD/POP) and 

the real value of the transfers from corporations per capita (RTC/POP) may be correlated, 

the real value of the transfers from corporations per capita (RTC/POP) belongs to 
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secondary distribution. And the real value of disposable income per capita (RYD/POP) 

captures the impact of the income of people who do not work in a household, which is not 

captured by the real average hourly wage (RW). That is why we include them separately in 

the model.  

For examining the effect of price changes or uncertainty of macroeconomic on household 

consumption, we select three types of price indexes corresponding to three types of 

consumption- services (PCS), durable goods (PCD) and nondurable goods (PCN). We also 

include the real interest rate (RR) to our regression model since interest rate may influence 

saving rate and saving rate will influence consumption. Solveig and Ragnar (2008) argued 

that there may also be substitution effects from interest rate changes; an increase in real 

interest rates makes consumption today more expensive relative to tomorrow’s 

consumption; hence, consumption is expected to decline. Its sign is expected to be negative. 

Furthermore, we use a time trend (T) to capture other unobservable. We also include the 

lagged dependent variables (L.RCS/POP, L.RCD/POP, and L.RCN/POP) to pick up partial 

– adjustment and expectational effects and they are expected to have a positive sign. 

The estimated equations are: 

For consumption of services:  

RCS/POP𝑖𝑡 = 𝑓(𝐿.
𝑅𝐶𝑆

𝑃𝑂𝑃𝑖𝑡
,
𝑅𝑌𝑇𝑅

𝑃𝑂𝑃 𝑖𝑡
,
𝑅𝑌𝐷

𝑃𝑂𝑃𝑖𝑡
,
𝑅𝑇𝐶

𝑃𝑂𝑃𝑖𝑡
, 𝑅𝑊𝑖𝑡, 𝑃𝐶𝑆𝑖𝑡, 𝑅𝑅𝑖𝑡, 𝑍1𝑖𝑡 , 𝑍2𝑖𝑡 , 𝑇𝑖𝑡) 

For consumption of durable goods:  
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RCD/POP𝑖𝑡 = 𝑓(𝐿.
𝑅𝐶𝐷

𝑃𝑂𝑃𝑖𝑡
,
𝑅𝑌𝑇𝑅

𝑃𝑂𝑃 𝑖𝑡
,
𝑅𝑌𝐷

𝑃𝑂𝑃𝑖𝑡
,
𝑅𝑇𝐶

𝑃𝑂𝑃𝑖𝑡
, 𝑅𝑊𝑖𝑡, 𝑃𝐶𝐷𝑖𝑡, 𝑅𝑅𝑖𝑡, 𝑍1𝑖𝑡 , 𝑍2𝑖𝑡 , 𝑇𝑖𝑡) 

For consumption of nondurable goods:  

RCN/POP𝑖𝑡 = 𝑓(𝐿.
𝑅𝐶𝑁

𝑃𝑂𝑃𝑖𝑡
,
𝑅𝑌𝑇𝑅

𝑃𝑂𝑃 𝑖𝑡
,
𝑅𝑌𝐷

𝑃𝑂𝑃𝑖𝑡
,
𝑅𝑇𝐶

𝑃𝑂𝑃𝑖𝑡
, 𝑅𝑊𝑖𝑡, 𝑃𝐶𝑁𝑖𝑡, 𝑅𝑅𝑖𝑡, 𝑍1𝑖𝑡 , 𝑍2𝑖𝑡, 𝑇𝑖𝑡) 

Where  

RCS/POP𝑖𝑡 = (
CS

CPI
)

𝑖𝑡
/POP𝑖𝑡   = real value of the consumption of services per capita in 

province i in period t;  

RCD/POP𝑖𝑡 = (
CD

CPI
)

𝑖𝑡
/POP𝑖𝑡 = real value of the consumption of durable goods per capita 

in province i in period t; 

RCN/POP𝑖𝑡 =  (
CN

CPI
)

𝑖𝑡
/POP𝑖𝑡  = real value of the consumption of nondurable goods per 

capita in province i in period t;  

L.RCS/POP𝑖𝑡 = RCS/POP𝑖𝑡−1 = lag one of real value of the consumption of services per 

capita in province i in period t;  

L.RCD/POP𝑖𝑡 = RCD/POP𝑖𝑡−1 = lag one of real value of the consumption of durable goods 

per capita in province i in period t;  

L.RCN/POP𝑖𝑡 = RCN/POP𝑖𝑡−1 = lag one of real value of the consumption of services per 

capita in province i in period t;  
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RYTR/POP𝑖𝑡 = (
YTR

CPI
)

𝑖𝑡
/POP𝑖𝑡 = real value of the transfers from governments per capita 

in province i in period t; 

RYD/POP𝑖𝑡 = (
YD

CPI
)

𝑖𝑡
/POP𝑖𝑡 = real value of the household disposable income per capita in 

province i in period t; 

RTC/POP𝑖𝑡 = (
TC

CPI
)

𝑖𝑡
/POP𝑖𝑡 = real value of the transfers from corporations per capita in 

province i in period t;  

RW𝑖𝑡 = W𝑖𝑡 /CPI𝑖𝑡 = real average hourly earnings in province i in period t;  

PCS𝑖𝑡 = price index for CS𝑖𝑡 in province i in period t;  

PCD𝑖𝑡 = price index for CD𝑖𝑡 in province i in period t;  

PCN𝑖𝑡 = price index for CN𝑖𝑡 in province i in period t;  

RR𝑖𝑡 = R𝑖𝑡 − ∆ln (CPI𝑖𝑡) = real interest rate in province i in period t;  

Z1𝑖𝑡 = first age variable in province i in period t;  

Z2𝑖𝑡 = second age variable in province i in period t; 

T𝑖𝑡 = time trend;  

And 

CS𝑖𝑡 = the consumption of services in province i in period t;  
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CD𝑖𝑡 = the consumption of durable goods in province i in period t;  

CN𝑖𝑡 = the consumption of nondurable goods in province i in period t;  

YTR𝑖𝑡 = the current transfers received from general governments to household sector in 

province i in period t; 

YD𝑖𝑡 = the household disposable income in province i in period t; 

TC𝑖𝑡  = the current transfers received from general corporation to household sector in 

province i in period t; 

CPI𝑖𝑡 = price index for all-item in province i in period t;  

POP𝑖𝑡 = population aged ≥ 15 years in province i in period t; 

R𝑖𝑡 = nominal interest rate in province i in period t;  

W𝑖𝑡 = nominal average hourly earnings in province i in period t.  

Following Fair and Dominguez (1991), we consider 56 age-groups in this study: age 15, 

16, 17, … , 69 and ≥ 70. The “total” population, POP𝑖𝑡, is taken to be the population at 

least 15 years of age. Let POP𝑗𝑖𝑡 be the number of people in age-group j in province i in 

period t and 𝑝𝑗𝑖𝑡 = POP𝑗𝑖𝑡/POP𝑖𝑡 which equals to the percentage of the population in age-

group j in the total population aged ≥  15 years. So, We have created 56 𝑝𝑗𝑖𝑡  variables 

(j=1, …, 56), where the 56 variables sum to 1 for a given t and a given i. So, the 

consumption equation per capita can be written as: 
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c𝑖𝑡 = 𝑥𝑖𝑡𝛽 + 𝛾 + 𝛼1𝑝1𝑖𝑡 … + 𝛼𝑗𝑝𝑗𝑖𝑡 + 𝑢𝑖𝑡    t=1, …, T;   i=1, …, I 

That is, whether age distribution impact the consumption is decided by the significance of 

the 𝛼𝑗 coefficients of 𝑝𝑗𝑖𝑡. 

Obviously, estimating 56 unconstrained 𝛼𝑗 coefficients is not sensible. For reducing the 

number of parameters to estimate in equation above, we impose the same two restrictions 

on the age-group variable coefficients Z1𝑖𝑡 and Z2𝑖𝑡 as suggested by Fair and Dominguez 

(1991). These variables are shown in the appendix (Figures A1-A2). 

Before proceeding to regression analysis, we conducted the unit-root test since spurious 

regressions and misleading statistical inference can be caused by non-stationary panel data 

(Chen, 2010). In this study, three unit root tests are used: the Fisher-type test based on 

augmented Dickey-Fuller (Choi, 2001), the Levin-Lin-Chu unit-root test and the Im-

Pesaran-Shin Panel unit-root test to determine whether the variables are stationary or 

nonstationary. Tables 3.1 to 3.3 show the testing results.  
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Table 3.1 - Fisher-type unit-root test 

H0: All panels contain unit root Number of panels: 10 

H1: At least one panel is stationary Number of periods: 33 

AR parameter: Panel-specific Asymptotics: T -> Infinity 

 ADF regressions: 2 lags 

Variable Statistic (Inverse chi-squared) p-value 

RCS/POP 29.2559 0.0828 

RCD/POP 65.1345 0.0000 

RCN/POP 46.4435 0.0007 

RYTR/POP 59.1613 0.0000 

RYD/POP 34.4869 0.0230 

RTC/POP 50.1736 0.0002 

RW 32.8821 0.0000 

PCS 35.7957 0.0163 

PCD 60.9654 0.0000 

PCN 46.0393 0.0008 

RR (%) 33.3846 0.0306 

Z1 29.2782 0.0824 

Z2 30.0468 0.0691 
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Table 3.2 – Levin-Lin-Chu unit-root test 

H0: Panels contain unit root Number of panels: 10 

H1: Panels are stationary Number of periods: 33 

AR parameter: Common Asymptotics: N/T -> 0 

 ADF regressions: 1 lags 

LR variance: Bartlett kernel, 10.00 lags average (chosen by LLC) 

Variable Statistic (Adjusted) p-value 

RCS/POP -5.6583 0.0676 

RCD/POP -3.6404 0.0001 

RCN/POP -0.5368 0.2957 

RYTR/POP -1.3763  0.0844 

RYD/POP -1.2855 0.0993 

RTC/POP -2.5765 0.0050 

RW -2.5227 0.0000 

PCS -3.4291 0.0003 

PCD -4.7712 0.0000 

PCN -2.9209 0.0017 

RR (%) -12.5786 0.0000 

Z1 -3.1788 0.0007 

Z2 -2.9940 0.0014 
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Table 3.3 - Im-Pesaran-Shin Panel unit-root test 

H0: All panels contain unit root Number of panels: 10 

H1: Some panel are stationary Number of periods: 33 

AR parameter: Panel-specific Asymptotics: T, N -> Infinity sequentiallt 

 ADF regressions: No lags included 

Variable Statistic (Z-t-tilde-bar) p-value 

RCS/POP -0.9912 0.1608 

RCD/POP -1.4259 0.0769 

RCN/POP -1.9926 0.0232 

RYTR/POP -1.5449 0.0612 

RYD/POP 34.4869 0.1999 

RTC/POP -0.8420 0.0000 

RW -1.4358 0.0094 

PCS 0.8335 0.7977 

PCD -5.1099 0.0000 

PCN -0.8565 0.1959 

RR (%) -5.0666 0.0000 

Z1 -0.3359 0.3685 

Z2 1.7757 0.9621 
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As shown in Table 3.1-Table 3.3, the null hypothesis of a unit root is rejected for all 

variables at the 10% level of significance by at least two unit-root testes. We take this as 

evidence that the variables are largely stationary. 

All the equations were estimated by using the least squares dummy variable corrected 

(LSDVC) instead of classical linear regression model since the LSDVC is considered the 

appropriate estimation method for the dynamic long panel data set (Chen, 2010). Monte 

Carlo simulation shows that for long panel data with small n value, regardless of the size 

of the deviation or root mean square error, LSDVC is clearly superior to Difference GMM 

and System GMM. (Kiviet, 1995; Judson and Owen, 1999). The initial estimator we used 

is the system GMM estimator (also called Blundell-Bond estimator). The accuracy of 

approximation is up to O (𝑛−1𝑇−3). The repetitions of calculating a bootstrap variance-

covariance matrix for LSDVC is 50.  

However, there is a limitation in using the LSDVC: it requires that all explanatory variables 

are strictly exogenous. While the difference GMM and system GMM can address the 

problem of endogenous variables, they are not the most appropriate estimation procedure 

for the dynamic long panel data set as stated above. 

The check the robustness of our results, we divided the simple (1983-2015) to two periods 

of 19 years (1983-2001) and 14 years (2002-2015). Results are found in the appendix 

Tables A2-A7.  

2. Data 

The data set includes the consumption of services (CS), the consumption of durable goods 
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(CD),the consumption of nondurable goods (CN), consumer price index for all-items (CPI), 

the current transfers received from general governments to household sector (YTR), the 

household disposable income (YD), the current transfers received from corporations to 

household sector (TC), nominal average hourly earnings (W), nominal bank interest rate 

(R), age variables (Z1, Z2) and price indexes for services (PCS), for durable goods(PCD) 

and for nondurable goods (PCN). 

The data used in this report are annual and are all collected from Statistics Canada. The 

total number of observations for each variable is 330 which include 33 years (1983-2015) 

of observation for every province. The household final consumption expenditure of 

services (CS), the household final consumption expenditure of durable goods (CD) and the 

household final consumption expenditure of nondurable goods (CN) are extracted from 

CANSIM Table 384-0038-Provincial and Territorial Gross Domestic Product by Income 

and by Expenditure Accounts, current price, annual. The consumer price index for all-items 

(CPI), for services (PCS), for durable goods (PCD) and for nondurable goods (PCN) are 

from CANSIM Table 326-0021, 2002=100, annual. The current transfers received from 

general governments to household sector (YTR), the household disposable income (YD) 

and the current transfers received from corporations to household sector (TC) are collected 

from CANSIM Table 384-0040-Provincial and Territorial Gross Domestic Product by 

Income and by Expenditure Accounts, annual. Nominal average hourly earnings (W) are 

extracted from CANSIM Table 281-0008 (for year 1983-2000) and 281-0030 (for year 

2001-2015)-Survey of Employment, Payrolls and Hours (SEPH), average hourly earnings 

for employees paid by the hour, by overtime status and detailed North American Industry 

Classification System (NAICS), annual. Nominal bank rate (R) is also from CANSIM 
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Table 176-0043-Financial market statistics, last Wednesday unless otherwise stated, Bank 

of Canada, annual. Population aged 15 years and over (POP) is from CANSIM Table 051-

0001-Estimates of population, by age group and sex for July 1, Canada, provinces and 

territories, annual.  

Table A1 in the appendix presents the summary statistics of all the variables used in this 

study. It is easy to find that the standard deviations of all variables except Z1, Z2 are smaller 

than their means since they range between negative and positive. 
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Table 4.1 - ESTIMATES OF THE SERVICES CONSUMPTION EQUATION (1983-2015) 

Dependent Variable: RCS/POP Coefficients Standard Errors Z P-Values 

L.RCS/POP 0.9370393*** 0.0260885 35.92 0.000 

RYTR/POP -0.06477* 0.0343624 -1.88 0.059 

RYD/POP 0.066177*** 0.010255 6.45 0.000 

RTC/POP 0.1087652 0.0746535 1.46 0.145 

RW 2.033387 17.46886 0.12 0.907 

PCS -0.1614014*** 0.0347572 -4.64 0.000 

RR -0.0980512 0.0709959 -1.38 0.167 

Z1 0.372827 0.6134089 0.61 0.543 

Z2 -0.0142599 0.0109787 -1.30 0.194 

T 0.4155203*** 0.1148652 3.62 0.000 

Number of Observations 320 

Jointly Significant Test of Z1&Z2 4.40 0.1106 

Notes: *Statistically significant at the 10% level; ** Statistically significant at the 5% level; ***Statistically significant at the 1% level. 
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Table 4.2 - ESTIMATES OF THE DURABLE GOODS CONSUMPTION EQUATION (1983-2015) 

Dependent Variable: RCD/POP Coefficients Standard Errors Z P-Values 

L.RCD/POP 0. 8169184*** 0.0325484 25.10 0.000 

RYTR/POP -0.1661847*** 0.0280576 -5.92 0.000 

RYD/POP 0.0241459*** 0.0083284 2.90 0.004 

RTC/POP 0.2392557*** 0.0590284 2.05 0.040 

RW 33.18319*** 16.16915 -3.55 0.000 

PCD 0.119616*** 0.0276357 4.33 0.000 

RR -0.2497043*** 0.0605396 -4.12 0.000 

Z1 -4.768072*** 0.9986064 -4.77 0.006 

Z2 0.0849501*** 0.017055 4.98 0.000 

T -0.2208957*** 0.0459226 -4.81 0.000 

Number of Observations 320 

Jointly Significant Test of Z1&Z2 25.64*** 0.000 
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α1 40.013 

α56 44.0876 

j∗ 28 

αj∗ -22.209 

Notes: *Statistically significant at the 10% level; ** Statistically significant at the 5% level; ***Statistically significant at the 1% level. 

𝑗∗ : value of 𝑗 for which 𝛼𝑗 is at a minimum. 
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Table 4.3 – ESTIMATES OF THE NONDURABLE GOODS CONSUMPTION EQUATION (1983-2015) 

Dependent Variable: RCN/POP Coefficients Standard Errors Z P-Values 

L.RCN/POP 0.9609017*** 0.0288804 32.27 0.000 

RYTR/POP -0.1242613*** 0.0248556 -5.00 0.000 

RYD/POP -0.0051108 0.0069189 -0.74 0.460 

RTC/POP -0.0058466 0.046843 -0.12 0.901 

RW 16.61714 12.06279 1.38 0.168 

PCN 0.004755 0.017176 0.28 0.782 

RR 0.0956465* 0.0541907 1.76 0.078 

Z1 0.3648894 0.493981 0.74 0.460 

Z2 -0.0015249 0.0085341 -0.18 0.858 

T 0.0598956 0.064792 0.92 0.355 

Number of Observations 320 

Jointly Significant Test of Z1&Z2 3.31 0.1916 

Notes: *Statistically significant at the 10% level; ** Statistically significant at the 5% level; ***Statistically significant at the 1% level. 
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IV. Results 

Table 4.1 shows the results of our estimation of consumption of services. The dependent 

variable is the real value of consumption of services per capita. Results indicate that the 

coefficients of age variables Z1 and Z2 are insignificant which means that the change of 

age distribution does not affect the consumption of services. The coefficient of lag one of 

the real value of consumption of services per capita (L.RCS/POP) is statistically at the 1% 

level of significance, and is positively correlated with the real value of consumption of 

services per capita. This means if the real value of consumption of services per capita in 

last period increases by 100 dollars, the real value of consumption of services per capita in 

this period will increase by 93.7 dollars, holding other variables constant. The coefficient 

of real value of transfers from corporation per capita (RYTR/POP) is statistically at the 10% 

level of significance, and is negatively correlated with the real value of consumption of 

services per capita. An increase of 100 dollars in the real value of disposable income per 

capita decreases the real value of consumption of services per capita by 6.48 dollars, 

holding other variables constant. The coefficient of real value of disposable income per 

capita (RYD/POP) is statistically at the 1% level of significance, and is positively 

correlated with the real value of consumption of services per capita. This indicates that for 

every 100 dollars the real value of disposable income per capita increases, the real value of 

consumption of services per capita will increase by 6.62 dollars, holding other variables 

constant. The coefficient of price index of services (PCS) is statistically at the 1% level of 

significance, and is negatively correlated with the real value of consumption of services 

per capita. Thus, by increasing 1 unit in the price index of services, the real value of 
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consumption of services per capita will decrease by 0.16 dollars, holding other variables 

constant. The coefficient of time trend (T) is statistically at the 1% level of significance, 

and is positively correlated with the real value of consumption of services per capita. As 

time increases by one year, the real value of consumption of services per capita in this 

period will increase by 0.42 dollars, holding other variables constant. 

Table 4.2 presents the estimation results for the consumption equation of durable goods. 

The dependent variable is the real value of consumption of durable goods per capita. The 

results for durable goods strongly support the hypothesis that age variables matter. The 

coefficient of lag one of the real value of consumption of durable goods per capita 

(L.RCD/POP) is statistically at the 1% level of significance, and is positively correlated 

with the real value of consumption of durable goods per capita. If the real value of 

consumption of durable goods per capita in last period increases by 100 dollars, the real 

value of consumption of durable goods per capita in this period will increase by 81.69 

dollars, holding other variables constant.  

The coefficient of real value of transfers from government per capita (RYTR/POP) is 

statistically at the 1% level of significance, and is negatively correlated with the real value 

of consumption of durable goods per capita. This means if the real value of transfers from 

government per capita increases by 100 dollars, the real value of consumption of durable 

goods per capita will decrease by 16.62 dollars, holding other variables constant. The 

coefficient of real value of disposable income per capita (RYD/POP) is statistically at the 

1% level of significance, and is positively correlated with the real value of consumption of 

durable goods per capita. An increase of 100 dollars in the real value of disposable income 
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per capita increases the real value of consumption of durable goods per capita by 2.41 

dollars, holding other variables constant. The coefficient of real value of transfers from 

corporation per capita (RTC/POP) is statistically at the 1% level of significance, and is 

positively correlated with the real value of consumption of durable goods per capita. This 

indicates that for every 100 dollars the real value of transfers from corporation per capita 

increases, the real value of consumption of durable goods per capita will increase by 23.93 

dollars, holding other variables constant.  

The coefficient of real average hourly earnings (RW) is statistically at the 1% level of 

significance, and is positively correlated with the real value of consumption of durable 

goods per capita. So by increasing one dollar in the real average hourly earnings, the 

consumption of durable goods per capita will decrease by 33.18 dollars, holding other 

variables constant. The coefficient of price index of durable goods (PCD) is statistically at 

the 1% level of significance, and is positively correlated with the real value of consumption 

of durable goods per capita. Thus, by increasing 1 unit in the price index of durable goods, 

the real value of consumption of durable goods per capita will decrease by 0.12 dollars, 

holding other variables constant. The coefficient of real interest rate (RR) is statistically at 

the 1% level of significance, and is negatively correlated with the real value of consumption 

of durable goods per capita. As real interest rate increases by 1 percent, the real value of 

consumption of durable goods per capita will decrease 0.25 dollars, holding other variables 

constant.  

The coefficient of time trend (T) is statistically at the 1% level of significance, and is 

negatively correlated with the real value of consumption of durable goods per capita. As 
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for the age variables, results show that the coefficients of Z1 and Z2 are both statistically 

at 1% level of significance. Z1 is negatively correlated with the real value of consumption 

of durable goods per capita and Z2 is positively correlated, which means that the age 

variables do explain the change of the consumption of durable goods.  

Table 4.3 shows the results of our estimation of consumption equation of nondurable goods. 

The dependent variable is the real value of consumption of nondurable goods per capita. 

Results show that the coefficients of age variables are insignificant which means that the 

change of age distribution does not affect the consumption of nondurable goods. The 

coefficient of lag one of the real value of consumption of nondurable goods per capita 

(L.RCN/POP) is statistically at the 1% level of significance, and is positively correlated 

with the real value of consumption of nondurable goods per capita. If the real value of 

consumption of nondurable goods per capita in last period increases by 100 dollars, the 

real value of consumption of nondurable goods per capita in this period will increase by 

96.1 dollars, holding other variables constant. The coefficient of real value of transfers 

from government per capita (RYTR/POP) is statistically at the 1% level of significance, 

and is negatively correlated with the real value of consumption of nondurable goods per 

capita. An increase of 100 dollars in the real value of transfers from government per capita 

decreases the real value of consumption of nondurable goods per capita by 12.43 dollars, 

holding other variables constant. The coefficient of real interest rate (RR) is statistically at 

the 10% level of significance, and is positively correlated with the real value of 

consumption of nondurable goods per capita. As real interest rate increases by 1 percent, 

the real value of consumption of durable goods per capita will decrease 0.1 dollars, holding 

other variables constant.  
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Figure 4.1 – DURABLE GOODS CONSUMPTION EQUATION: AGE VARIABLES 

COEFFICIENT ESTIMATES (SEE TABLE 4.2) 

 

Figure 4.1 presents the computed αj from the consumption equation of durable goods for 

each the 56 age groups. For consumption of durable goods, the lowest value of αj occurs 

at j = 28 (age 42), meaning that a one percentage increase in the proportion of the 42-year-

old population to the total population decreases the number of real value of consumption 

of durable goods by 0.222 dollars. We can see from the graph above that the age 

distributions curve in the consumption function of durable goods is the imposed U-shaped 

curve with the minimum point at around age 42.  

The results for durable goods consumption equation strongly support the hypothesis that 

age variables matter. Further, the patterns of the age variables coefficients are consistent 

with the LCH that prime-age people consume less durable goods relative to their income 
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than do the young and old. 

V. Conclusion 

Like many other western developed countries, Canada experienced a baby boom in the first 

decades after World War II and then low birth rates and mortality, leading to a significant 

impact on its population age distribution. Changes in population age structure affect the 

consumption in both theoretical and empirical perspectives. On the theoretical front, 

according to the LCH point of view, people borrow when they are young, save in their 

middle-age and dissave after retired. Empirically, many studies found that young and old 

persons had a higher average propensity to consume than the middle-aged which is 

consistent with the predictions of the LCH. 

Following the Fair and Dominguez (1991) model for the United States, we estimated the 

effects of changes in Canada population age distribution on aggregate consumption and 

test the hypothesis that prime-age people consume less relative to their income than do the 

young and old. We consider three components of household consumption including 

services, nondurable goods and durable goods rather than only aggregate consumption in 

most of the previous studies. This report analyzes the relationship between demographic 

factors-age variables and the real value of per capita consumption of durable goods, 

nondurable goods and service by using annual panel data set in ten Canadian provinces at 

aggregate level over the period 1983-2015. Moreover, this report includes other economic 

variables such as the lag one of real value of the consumption of services per capita, the 

lag one of real value of the consumption of durable goods per capita, the lag one of real 

value of the consumption of nondurable goods per capita, the real value of the transfers 
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from governments per capita, the real value of the household disposable income per capita, 

the real value of the transfers from corporations per capita, average hourly earnings, price 

index for nondurable goods, durable goods and services and bank rate.  

The results show that for consumption of durable goods, the impact of the population age 

structure is significant, but for nondurable goods and services consumption, it is not.  

Furthermore, the results indicate there is a U-shaped relationship between age distribution 

and consumption of durable goods with a minimum point of 42 years old. That is, prime-

age people consume less durable goods relative to their income than do the young and old. 

But different from the results of Fair and Dominguez (1991), the minimum point (42 years 

old) of this U-shaped curve is 11 years younger than that (53 years old) found by Fair and 

Dominguez (1991) for the durable goods consumption in the United State. One possible 

reason is that the age results are not robust for durable expenditures in Fair and Dominguez 

(1991) report as they claimed. Another may be due to the difference in the sample periods 

used. The difference may reflect the change over time.  However, even though the 

minimum points are different, they both belong to the prime-age group (25-55 years old). 

Thus, we conclude that our results are consistent with previous empirical studies for 

developed countries and strongly support the LCH. 

As for nondurable goods and services, these impacts of population age structure are 

insignificant. The difference between the age groups of consumption of services such as 

haircut and non-durable goods such as milk and bread is not huge. Whether young, prime-

age people or elderly, they have similar needs for both services and nondurable goods and 

should not vary significantly from one age group to another.   
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As for other economic variables, lagged dependent variables are all significant and are 

positively correlated with dependent variables. The real value of the transfers from 

governments per capita (RYTR/POP) is significant for all three types of consumption and 

has a negative relationship with the dependent variables. This result is counter intuition as 

we expect that transfer payment would increase consumption. This counter-intuitive result 

could be due to potential endogeneity and/or omitted variables bias. The real value of the 

household disposable income per capita (RYD/POP) is significant for both consumption of 

durable goods and services and is positively correlated with dependent variables. The real 

value of the transfers from corporations per capita (RTC/POP) are only significant for 

durable goods consumption and are positively correlated with the dependent variable.  

Real average hourly earnings (RW) are only significant for consumption of durable goods 

and have a positive relationship with consumption of durable goods. Real interest rate (RR) 

is both significant for consumption of durable goods and nondurable goods. It has a 

negative relationship with consumption of durable goods but has a positive relationship 

with consumption of nondurable goods. That is, the increase in interest rates will promote 

consumption of nondurable goods, but will inhibit the consumption of durable goods. This 

may be caused by substitution effects; real interest rates make consumption today more 

expensive relative to tomorrow’s consumption. Compared to nondurable goods, people will 

be more willing to reduce the current durable goods consumption and allocate their money 

in the future consumption of durable goods, thereby enhancing the utility. The price indexes 

are both significant for consumption of services (PCS) and consumption of durable goods. 

It has a negative relationship with consumption of services but has a positive relationship 

with consumption of durable goods. Because of the increases in prices, people have to 
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spend more on durable goods. Finally, only the consumption of services and durable goods 

are influenced by the time trend. 

Although the analysis in this report has been restricted to Canadian data there are good 

reasons to believe that the results also apply to other countries. Several developed countries 

experienced a baby boom in the first decades after World War II. So their age structure 

faces the same situation as Canada.  

This report has some limitations. First, there may be some other important variables 

affecting consumption that have not been taken into the regression model. Second, some 

studies imply that age distribution also influence real interest rate, that is, the independent 

variables may be interacted each other.  

Our results indicate that government could take some measurements to increase the 

consumption of prime-age people. Prime-age people are experiencing with the highest 

wages in their life. If they can consume more relative to their wages, they can put an upward 

forces on the aggregate consumption. For example, government can try to build more 

perfect social security system. When prime-age people retire, they do not worry about 

bread. So that prime-age people can consume more without worries. 
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Appendix 

First, if the age-group variables do not matters, adding them to the consumption equation 

will not affect the constant term. 

∑ 𝛼𝑗

56

𝑗=1
= 0 

Second, the age-group variables lie on a second-degree polynomial. 

𝛼𝑗 = 𝛾0 + 𝛾1𝑗 + 𝛾2𝑗2 

The zero-sum constraint implies that: 

𝛾0 = −𝛾1(1/56) ∑ 𝑗
56

𝑗=1
− 𝛾2(1/56) ∑ 𝑗2

56

𝑗=1
 

The age variables enter the estimated equation in the way that: 

𝛾1Z1𝑖𝑡 + 𝛾2Z2𝑖𝑡 

Where 

Z1𝑖𝑡 = ∑ 𝑗
56

𝑗=1
𝑝𝑗𝑖𝑡 − (1/56) ∑ 𝑗

56

𝑗=1
∑ 𝑝𝑗𝑖𝑡

56

𝑗=1
 

And 

Z2𝑖𝑡 = ∑ 𝑗2
56

𝑗=1
𝑝𝑗𝑖𝑡 − (1/56) ∑ 𝑗2

56

𝑗=1
∑ 𝑝𝑗𝑖𝑡

56

𝑗=1
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Table A1 – SUMMARY STATISTICS 

Variables Obs Mean Std. Dev. Min Max 

RCS/POP 330 117.8265 29.15159 53.17629 203.8637 

RCD/POP 330 30.45835 5.806963 17.7382 49.60342 

RCN/POP 330 65.17199 6.363074 56.04253 82.42433 

RYTR/POP 330 45.58234 8.144213 30.00797 66.88677 

RYD/POP 330 232.1846 40.02434 145.6984 372.8589 

RTC/POP 330 12.84151 5.388491 3.488744 26.85028 

RW 330 0.1592733 0.0191721 0.1074928 0.2073701 

PCS 330 95.11697 24.15399 50.8 154.9 

PCD 330 91.18242 8.526925 69 105.9 

PCN 330 97.8703 26.39481 51.6 158.4 

RR (%) 320 5.180259 3.488844 0.6396995 12.99836 

Z1 330 0.2982842 2.076835 -5.235847 4.929687 

Z2 330 47.76681 122.1327 -270.6026 337.4249 
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Table A2 - ESTIMATES OF THE SERVICES CONSUMPTION EQUATION (1983-2001) 

Dependent Variable: RCS/POP Coefficients Standard Errors Z P-Values 

L.RCS/POP 0.8812851*** 0.0642432 13.72 0.000 

RYTR/POP -0.0498558 0.0580134 -0.86 0.390 

RYD/POP 0.0530229** 0.0222765 2.38 0.017 

RTC/POP 0.2334454 0.1575669 1.48 0.138 

RW -10.70929 22.55407 -0.47 0.635 

PCS -0.1915129** 0.0829591 -2.31 0.021 

RR -0.1985926** 0.0953446 -2.08 0.037 

Z1 1.857576 2.544614 0.73 0.465 

Z2 -0.0300844 0.0442184 -0.68 0.496 

T 0.3637823 0.255906 1.42 0.155 

Number of Observations 180 

Jointly Significant Test of Z1&Z2 0.58 0.7487 

Notes: *Statistically significant at the 10% level; ** Statistically significant at the 5% level; ***Statistically significant at the 1% level. 
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Table A3 - ESTIMATES OF THE DURABLE GOODS CONSUMPTION EQUATION (1983-2001) 

Dependent Variable: RCD/POP Coefficients Standard Errors Z P-Values 

L.RCD/POP 0.668499*** 0.0596703 11.20 0.000 

RYTR/POP -0.3064505*** 0.0401995 -7.62 0.000 

RYD/POP 0.0840904*** 0.1218056 4.40 0.000 

RTC/POP 0.1352278 0.1218056 1.11 0.267 

RW 32.44545 20.28749 1.60 0.110 

PCD 0.0868765 0.0506819 1.71 0.087 

RR -0.3842333*** 0.0767819 -5.00 0.000 

Z1 -5.434729** 2.312479 -2.35 0.019 

Z2 0.103446** 0.0415983 2.49 0.013 

T -0.1942613 -0.1403548 -1.38 0.166 

Number of Observations 180 

Jointly Significant Test of Z1&Z2 6.69** 0.0353 

Notes: *Statistically significant at the 10% level; ** Statistically significant at the 5% level; ***Statistically significant at the 1% level. 
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Table A4 – ESTIMATES OF THE NONDURABLE GOODS CONSUMPTION EQUATION (1983-2001) 

Dependent Variable: RCN/POP Coefficients Standard Errors Z P-Values 

L.RCN/POP 0.9368191*** 0.0510604 18.35 0.000 

RYTR/POP -0.096906*** 0.0321431 -3.01 0.003 

RYD/POP -0.0144243 0.0138279 1.04 0.297 

RTC/POP -0.1588783 0.0986269 -1.61 0.107 

RW 32.05433* 13.51583 2.37 0.018 

PCN -0.0070002 0.031625 -0.22 0.825 

RR 0.0799141 0.0588543 1.36 0.175 

Z1 -4.915896*** 1.568383 -3.13 0.002 

Z2 0.0945386*** 0.0276905 3.41 0.001 

T 0.202563* 0.1175452 1.72 0.085 

Number of Observations 180 

Jointly Significant Test of Z1&Z2 13.69*** 0.0011 

Notes: *Statistically significant at the 10% level; ** Statistically significant at the 5% level; ***Statistically significant at the 1% level. 
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Table A5 - ESTIMATES OF THE SERVICES CONSUMPTION EQUATION (2002-2015) 

Dependent Variable: RCS/POP Coefficients Standard Errors Z P-Values 

L.RCS/POP 0.8829006*** 0.0563952 15.66 0.000 

RYTR/POP -0.0088516 0.1241477 -0.07 0.943 

RYD/POP 0.0538557** 0.0269744 2.00 0.046 

RTC/POP 0.198228 0.1354724 1.46 0.143 

RW 57.78264 53.8422 1.07 0.283 

PCS -0.0822087*** 0.0737516 -1.11 0.265 

RR 0.6095107*** 0.1581117 3.85 0.000 

Z1 -3.460863 5.983751 -0.58 0.563 

Z2 0.0481569 0.0900608 0.53 0.593 

T 0.2509566 0.3248618 0.77 0.440 

Number of Observations 130 

Jointly Significant Test of Z1&Z2 0.49 0.7846 

Notes: *Statistically significant at the 10% level; ** Statistically significant at the 5% level; ***Statistically significant at the 1% level. 
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Table A6 - ESTIMATES OF THE DURABLE GOODS CONSUMPTION EQUATION (2002-2015) 

Dependent Variable: RCD/POP Coefficients Standard Errors Z P-Values 

L.RCD/POP 0.6672648*** 0.0770928 8.66 0.000 

RYTR/POP -0.0196132 0.10879 -0.18 0.857 

RYD/POP 0.0773362*** 0.0211606 3.65 0.000 

RTC/POP 0.23934** 0.1102402 2.17 0.030 

RW -71.72881 43.11724 -1.66 0.096 

PCD 0.1528683*** 0.0577451 2.65 0.008 

RR 0.3523569*** 0.1317076 2.68 0.007 

Z1 -10.93596** 4.633047 -2.36 0.018 

Z2 0.1686408** 0.0687234 2.45 0.014 

T -0.1248231*** 0.1626914 -0.77 0.443 

Number of Observations 130 

Jointly Significant Test of Z1&Z2 6.50** 0.0388 

Notes: *Statistically significant at the 10% level; ** Statistically significant at the 5% level; ***Statistically significant at the 1% level. 
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Table A7 – ESTIMATES OF THE NONDURABLE GOODS CONSUMPTION EQUATION (2002-2015) 

Dependent Variable: RCN/POP Coefficients Standard Errors Z P-Values 

L.RCN/POP 0.4435336*** 0.0833265 5.32 0.000 

RYTR/POP -0.049649 0.1147955 -0.43 0.665 

RYD/POP 0.0680886*** 0.0207293 3.28 0.001 

RTC/POP 0.2139256* 0.1259916 1.70 0.090 

RW 25.0744 48.55242 0.52 0.606 

PCN 0.3243601*** 0.0471493 6.88 0.000 

RR -0.0249918 0.1443311 -0.17 0.863 

Z1 -6.633459 5.44986 -1.22 0.224 

Z2 0.1014184 0.0795386 1.28 0.202 

T -1.261127*** 0.2445453 -5.16 0.000 

Number of Observations 130 

Jointly Significant Test of Z1&Z2 1.89 0.3884 

Notes: *Statistically significant at the 10% level; ** Statistically significant at the 5% level; ***Statistically significant at the 1% level. 
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Figure A1 – Z1 FOR TEN PROVINCES (1983-2015) 
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Figure A2 – Z2 FOR TEN PROVINCES (1983-2015) 
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