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Abstract

In this paper, we incorporate home production into a quantitative model of un-
employment, and show that realistic levels of home production have a significant
impact on the optimal unemployment insurance rate. Using data from the Amer-
ican Time Use Survey (ATUS), we first show that unemployed workers spend an
additional 10 hours per week in home production compared to employed workers,
which is roughly a 50% increase. We use the Panel Study of Income Dynamics
(PSID) data on housework to confirm that this difference is robust to controlling
for unobserved heterogeneity between employed and unemployed adults. Moti-
vated by this fact, we augment an incomplete markets model of unemployment
with a home production technology, which allows unemployed workers to use their
extra non-market time as partial insurance against the drop in income due to un-
employment. In the benchmark model, we find that the optimal replacement rate
in the presence of home production is roughly 40% of wages, which is 40% lower
than the no-home production models optimal replacement rate of 65%. The 40%
optimal rate is also close to the estimated rate in practice. The fact that home
production makes a significant difference in the optimal unemployment insurance
is robust to a variety of parameterizations and alternative model environments.
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1 Introduction

In this paper, we incorporate home production into a quantitative model of unemploy-
ment, and show that realistic levels of home production have a significant impact on the
optimal unemployment insurance rate. In general, incomplete market models- including
the quantitative models of unemployment insurance- ignore the partial insurance role! of
home production and how it varies with employment status.? However, home production
is quantitatively important in time-use surveys. In particular, unemployed allocate their
non-market time differently, and this is important for policy analysis. Our paper closes

this gap between home production literature and unemployment insurance literature.

If there were complete private insurance against unemployment shocks, then
government-provided unemployment insurance would be unnecessary. Therefore, it is
important to account for the amount of self insurance of unemployed workers when de-
signing unemployment insurance programs. In this paper, we consider home production
as a self-insurance mechanism, and study the role of home production on the optimal
unemployment insurance policy. The results suggest that the optimal replacement rate

is substantially lower when we allow agents to self-insure through home production.

Using data from the American Time Use Survey (ATUS), we first show that unem-
ployed workers spend an additional 10 hours per week in home production compared to
employed workers, which is roughly a 50% increase. We use the Panel Study of Income
Dynamics (PSID) data on housework to confirm that this difference is robust to control-
ling for unobserved heterogeneity between employed and unemployed adults. Motivated
by this fact, we augment an incomplete markets model of unemployment with a home
production technology, which allows unemployed workers to use their extra non-market

time as partial insurance against the drop in income due to unemployment. In the

1See Heathcote et al (2009) for a survey on the partial insurance mechanisms in incomplete markets.
2See for instance: Hansen and Imrohoroglu (1992), Hopenhayn and Nicolini (1997), Acemoglu and
Shimer (2000).



benchmark model, we find that the optimal replacement rate in the presence of home
production is roughly 40% of wages, which is 40% lower than the no-home production
models optimal replacement rate of 65%. The 40% optimal rate is also close to the
estimated rate in practice. The fact that home production makes a significant difference
in the optimal unemployment insurance is robust to a variety of parameterizations and

alternative model environments.

We use a dynamic general equilibrium model, which is an extension of Hansen and
Imrohoroglu (1992) with home production, in order to quantify the effect of home pro-
duction on the optimal unemployment insurance policy. In the model, individuals re-
ceive idiosyncratic employment shocks. Government provides unemployment insurance
financed through proportional income taxation. Along with government-provided unem-
ployment insurance, individuals can have partial self insurance through two channels.
The first channel is accumulation of wealth through a non-interest bearing asset. In-
dividuals thereby can accumulate precautionary wealth against the risk of income loss
and enjoy their wealth during unemployment spells.®> The second channel is home pro-
duction, which allows us to distinguish actual consumption from expenditure on market
goods. The home production approach assumes that individuals produce consumption
goods and services by combining time and market goods. For instance, food can be
either consumed as a market good and service at a restaurant or it can be prepared
via time-intensive cooking and cleaning at home. If it is purchased from a market, the
market goods component of the production is relatively larger and the time component
is relatively smaller. If the food is prepared at home using time and raw inputs, then the
market goods component is relatively smaller and the time input is relatively larger. The

weight of these components is a choice of the individual and it depends on the relative

3The empirical studies on the wealth of unemployed find wealth/income ratios varying between 0 to
0.56 depending on sample restriction and wealth definition. (Carroll et al (2001), Engen and Gruber
(2002), Gruber (2001))



cost of time and market goods.

The relative price of time and market goods is surely affected by unemployment
shocks (more time and less market goods are available in unemployment spells). On the
one hand, unemployment status has a big effect on expenditures since agents have an
income loss during unemployment spells. On the other hand, unemployment status has
a smaller effect on actual consumption due to the increase in spare time. The important
question is whether individuals use a significant fraction of that spare time in home
production, which depends on the relative elasticities of available insurance mechanisms
such as precautionary savings or home production. In the empirical results, we show that
home production is quantitatively important in time-use surveys, and the unemployed
allocate their non-market time differently.* Therefore, we consider home production as a
self insurance mechanism in an incomplete market environment, where individuals face

uninsurable unemployment shocks.

In order to see the role of home production in optimal unemployment insurance pol-
icy, we solve the model twice, once with and once without home production. We define
optimal replacement rate as the one which maximizes the steady state equilibrium wel-
fare. We calculate the optimal replacement rates in several model environments. We also
allow for the possibility of moral hazard in the society. Moral hazard refers to imperfect
government monitoring of job offers. In this case, individuals can turn down some job
offers and still collect unemployment benefits with some probability. In general, we find
that the optimal replacement rates are significantly smaller when we allow agents to
self-insure through home production. Along with the 40% difference between home pro-
duction and no-home production case in the benchmark model, we find that alternative

parameterizations may result up to 80% difference in optimal replacement rates due to

4Also, Burda and Hamermesh (2009) provide empirical evidence for Australia, Germany, Italy, and
the United States that unemployed workers increase their home production significantly as a response
to unemployment. Aguiar and Hurst (2009) document an unconditional difference of 9 hours per week
between unemployed and employed men in the United States.



home production. The consumption smoothing mechanism through home production
affects optimal replacement rates significantly. In equilibrium, unemployed agents spend
less on market goods and services, however they spend more time on home production
compared to employed agents. The gap between consumption levels of employed and
unemployed agents, and consumption inequality in population get smaller as a result of

consumption smoothing mechanism through home production option.

Design of optimal unemployment insurance programs has been studied extensively in
the literature. Hansen and Imrohoroglu (1992), Wang and Williamson (1996), Acemoglu
and Shimer (2000), and Abdulkadiroglu et al (2002) work on the welfare analysis of unem-
ployment insurance programs using dynamic general equilibrium models. They assume
that there is no insurance mechanism other than government-provided unemployment
insurance, or self-insurance through wealth accumulation. This paper is different than
the aforementioned studies in several dimensions. First, we fill the gap of a quantitative
analysis of unemployment insurance in an environment where individuals are allowed
to do home production as an additional smoothing mechanism.> Second, we provide
robust empirical evidence of the fact that unemployment status has a significant effect
on home production. Incorporating our empirical analysis on home production with the
empirical literature on the wealth of the unemployed, we calibrate the self insurance
of unemployed individuals in the model. Therefore, we make a quantitatively reliable

optimal unemployment insurance analysis.

In related work, Shavell and Weiss (1979), Hopenhayn and Nicolini (1997), and Al-
varez and Sanchez (2008) focus on the profile of replacement rate over the unemployment

periods using dynamic contract theory in a partial equilibrium environment. Under cer-

5Home production approach has been employed in other studies, too. For example, Aguiar and
Hurst (2005) bring explanation to retirement puzzle using home production approach, where home
production has a consumption smoothing role. Chang and Hornstein (2007) employs home production
in a business cycle model to better understand the aggregate fluctuations in labor supply and small
correlation between employment and wages. Benhabib et al (1991), Greenwood and Hercowitz (1991),
Canova and Ubide (1998), and Chang (2000) are other examples.



tain assumptions, their common finding is that replacement rates should be decreasing
with the duration of unemployment spell. The rate of decrease in replacement rates
depends on the particular environment in each study. However, there are also opposite
results in recent studies. For example, Werning (2002) and Shimer and Werning (2008)
claim that the optimal profile of unemployment insurance payments could be constant
over unemployment spell. Hagedorn et al (2005) claim that the profile of payments should
depend on worker types. In this paper, we assume that replacement rate is constant over
time, and focus on the role of self-insurance mechanisms on the optimal replacement

rate.

There is also an empirical literature on the unemployment insurance programs.
Hamermesh (1982) studies the effect of unemployment insurance on the liquidity con-
straints during unemployment spells. Engen and Gruber (2001) show empirical evidence
on the negative relationship between unemployment insurance and precautionary wealth
accumulation. Gruber (2001b), and Carroll et al (2003) estimate the amount of precau-
tionary wealth of individuals due to unemployment risk. These empirical studies give
motivation to account for self insurance mechanisms while designing optimal unemploy-

ment insurance policies.

The remaining sections of the paper is organized as follows: in section 2, we doc-
ument the empirical motivation regarding consumption smoothing mechanism through
home production. In section 3, we describe the model. Section 4 discusses the calibra-
tion strategy. In section 5, we present quantitative results regarding the effect of home
production on optimal unemployment insurance policy. Finally, we conclude in section

6.



2 Empirical Motivation

In this section, we document empirical evidence on the relationship between home pro-
duction and unemployment. We use a group of cross sectional time-use data sets in-
cluding American Time Use Survey (ATUS), Americans’ Use of Time (AUT), Time Use
in Economics and Social Accounts (TUESA), National Human Activity Pattern Survey
(NHAPS), and a panel data set, Panel Study of Income Dynamics (PSID)® to estimate
the change in home production with respect to unemployment status. We use both cross
sectional and panel data sets, because of the trade off between them. On the one hand,
the cross sectional time-use data sets are very rich in terms of individuals’ time use in-
formation. Home production and its components are measured very well in this data
set. However, cross sectional nature of the data is a disadvantage when we estimate the
effect of unemployment status on home production. Cross sectional data does not allow
us to capture individual fixed effects in estimations. On the other hand, PSID is a panel
data which allows us to control for individual fixed effects in estimations. However, it
has a disadvantage on measurement of home production, which we will discuss later in

this section.

In the empirical analysis using cross sectional time-use surveys, we use the same data
sets as Aguiar and Hurst (2007b), which includes 1965 and 1985 AUT, 1975 TUESA,
1992-1994 NHAPS, and 2003 ATUS. We define home production as the total time spent
on meal preparation and clean up, indoor cleaning and laundry, outdoor cleaning, repairs
and maintenance, child care, gardening and pet care, and other housework. We restrict
the sample to the individuals between 15 years old and 59 years old. We exclude retired,
students and disabled from the sample in order to see the effect of unemployment status

on home production. The unit of time is hours per week. We use the following equation:

6Please see data appendix for details of the data sets and sample construction.



Table 1: Summary Statistics.

AUT TUESA NHEPS ATUS PSID

Variable (1965&1985)  (1975)  (1992-1994) (2003) (1979-1986)

Percent Married 67 78 - o6 70

Percent With Children 50 59 - 58 49

Percent Unemployed 4 7 ) 7 5

Percent Male 54 59 50 48 51

Percent High school or less 60 66 39 39 56

Percent Age 15-34 45 48 45 36 53

Percent Age 35-49 38 33 39 44 31

Percent Age 50-59 17 18 16 20 16

Percent White 92 92 89 88 80

Sample size 3,948 1,243 4,658 13,075 11,797

Average Home Production

(Hours per week)

All Sample 18.7 17.1 17.8 19.9 -
Employed 18.3 16.5 17.3 19.5 -
Unemployed 31.9 26.4 27.9 24.7 -
Married 19.3 17.4 - 23.4 -
Unmarried 17.3 16.1 - 15.6 -
Male 12.6 11.8 13.0 15.5 -
Female 26.8 25.5 22.7 24.9 -
White 174 17.5 18.1 20.3 -
Black 17.9 13.2 14.7 17.2 -

Average Housework

(Hours per week)

All Sample 7.5 6.8 6.6 6.3 12.9
Employed 7.3 6.4 6.3 6.1 12.7
Unemployed 14.4 13.2 12.5 8.9 16.1
Married 7.3 6.7 - 7.4 13.8
Unmarried 7.9 7.5 - 5.0 10.7
Male 2.4 1.7 2.6 3.1 8.09
Female 14.2 14.7 10.8 10.0 17.8
White 6.8 7.0 6.7 6.4 12.7
Black 10.0 5.6 5.7 5.7 13.6

Notes: We use the following abbreviations in the table; AUT: Americans’ Use of Time,
TUESA: Time Use in Economics and Social Accounts, NHEPS: National Human Activity
Pattern Survey, ATUS: American Time Use Survey, PSID: Panel Study of Income Dynamics.
The first set of rows represents summary demographics in the data sets. The second and
third set of rows are average home production and average housework for some sub-samples.
In all data sets, the samples are restricted to individual between 15 and 59 years old, those
with employed or unemployed (actively looking for job) status. We define housework as the
total time spent on food preparation and kitchen clean up, laundry, and indoor and outdoor
house cleaning. We define home production asthe total time spent on housework plus house

and vehicle repair, child care, and gardening and pet care.



HP;, =B+ X,8+Ui¢ + ¢ (1)

In equation (1), H P, is individual ¢’s hours per week spent on home production, Xj is
a set of variables including gender, race, number of children, marital status, educational
attainment, age, year, and education-age interaction. U; equals 1 if the individual is
unemployed, 0 otherwise. We are particularly interested in the estimated coefficient of
¢. It is estimated as 9.8 with a standard error of 0.7. It means that home production
increases about 9.8 hours per week due to unemployment status. It corresponds to a
50% increase as we run the same regression with log home production. We also find
that whites, females and older workers spend more time on home production. Married
households and those with more number of children also do more home production. We
report the results in Table 2. We also repeat the same exercise with restriction to married
and unmarried households separately. We find that unemployment status has a greater

effect on home production decisions of married households.

Since time-use surveys provide cross sectional data, we are unable to capture unob-
served fixed effects in our estimations. Therefore the estimated coefficient of, ¢, might
not consistently represent the effect of unemployment status on home production. The
difference between home production levels of employed and unemployed individuals could
be due to some unobserved differences between them. Therefore, we use the PSID, which
is a panel data set, in order to check if there is any bias in cross section estimations.
The drawback of using the PSID is that it does not include detailed questions on non-
market time use, therefore there could be a measurement error in home production. In
the PSID, there is a question about how much “housework” individuals do. We consider
it as a narrow definition of home production, because we do not know if individuals
include time spent on child care, repairs and maintenance, and gardening and pet care

when they respond to this question. Formally we define housework as the total time



Table 2: Unemployment and Home Production in Time-Use Surveys

Dependent Variable

Full Sample High School or Less Educated

Home Prod. Log Home Prod. Home Prod. Log Home Prod.

Unemployment 9.770 0.514 8.926 0.460
(0.651) (0.041) (0.905) (0.060)
White 3.414 0.104 3.822 0.128
(0.466) (0.030) (0.647) (0.044)
Male -13.950 -0.700 -15.608 -0.788
(0.278) (0.017) (0.411) (0.027)
Number of Children 1.673 0.086 1.276 0.067
(0.105) (0.007) (0.144) (0.010)
Married 3.400 0.185 3.247 0.175
(0.331) (0.021) (0.492) (0.032)
Sample Size 15,622 13,582 6,306 5,713

Notes: Time units are represented by hours per week. Data: Americans’ Use of Time (1965
& 1985), Time Use in Economics and Social Accounts (1975), National Human Activity
Pattern Survey (1992-1994), American Time Use Survey (2003). Sample is restricted to
individuals with ages between 15-59, and those in labor force. Year dummies, square and
cube of education and age, and education-age interaction are included in estimations in
addition to the reported variables.
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spent on food preparation and kitchen clean up, laundry, and indoor and outdoor house
cleaning. In the PSID, we have to restrict to the years between 1979 and 1986, because
the variables we are interested in (home production and employment status) are jointly
available at individual level for only between 1979 and 1986. In order to be consistent
with the time-use surveys’ sample, we make the following restrictions on the sample: we
restrict the sample to individuals between 15 and 59 years of age, with black or white

ethnicity, and with either employed or unemployed status.

In order to see if the cross sectional estimations are biased or not, we estimate the
effect of unemployment status on housework twice, once with a fixed effect regression,
and once with cross section regression in PSID. And then, we also estimate the same
coefficient with cross section regression in ATUS.” We use equation (2) to capture unob-
served fixed effects. The estimated coefficient for unemployment dummy in this equation
is 4.6. It implies that housework increases by 4.6 (with a standard error of 0.5) hours
per week due to unemployment status. And then, we use equation (1) to estimate the
same coefficient (cross section). This coefficient is estimated as 4.4 (with a standard
error of 0.1) and 4.8 (with a standard error of 0.4) in PSID and ATUS respectively.
The estimated coefficients in the three cases are within one standard error of each other.
Therefore, we conclude that the individual fixed effects are not important and do not
have a significant role in the cross sectional estimations. We report the results of fixed

effect and cross sectional regressions using PSID and ATUS in Table (4) and (3).

HP;y = By + X8+ Upd + € + vy (2)

As a result of our estimations using two data sets, and Burda and Hamermesh (2009)

estimations, we conclude that the effect of unemployment status on home production

"Note that “housework”- the narrow definition of home production- is available in both data sets.
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Table 3: Unemployment and Housework in Time-Use Surveys

Dependent Variable

Full Sample High School or Less Educated
Housework Log Housework Housework  Log Housework
Unemployment 4.802 0.415 5.050 0.447
(0.356) (0.047) (0.530) (0.070)
White 1.019 0.030 1.304 0.033
(0.152) (0.036) (0.379) (0.053)
Male -11.447 -1.059 -13.238 -1.190
(0.152) (0.021) (0.241) (0.034)
Number of Children 0.327 0.057 0.264 0.055
(0.058) (0.008) (0.084) (0.012)
Married 1.029 0.093 1.217 0.101
(0.180) (0.023) (0.288) (0.036)
Sample Size 15,622 9,571 6,806 3,867

Notes: Time units are represented by hours per week. Data: Americans’ Use of Time (1965
& 1985), Time Use in Economics and Social Accounts (1975), National Human Activity
Pattern Survey (1992-1994), American Time Use Survey (2003). Sample is restricted to
individuals with ages between 15-59, and those in labor force. Year dummies, square and
cube of education and age, and education-age interaction are included in estimations in
addition to the reported variables.

12



Table 4: Unemployment and Housework in PSID

Dependent Variable

Panel (Fixed Effects) Cross Section
Housework Log Housework Housework Log Housework

Unemployment 4.584 0.306 4.406 0.286
(0.532) (0.036) (0.108) (0.008)
White - - 0.415 0.018
- - (0.061) (0.005)
Male - - -9.920 -0.920
- - (0.049) (0.004)
Family Size 0.048 0.012 0.136 0.019
(0.167) (0.011) (0.017) (0.001)
Married 1.229 0.150 3.439 0.285
(0.511) (0.035) (0.581) (0.004)
Sample Size 11,304 11,304 11,304 11,304

Notes: Time units are represented by hours per week. Data: PSID (1979, 1980, 1981, 1983,
1984, 1985, 1986). Sample is restricted to individuals with ages between 15-59, and those in
labor force. Race dummies, year dummies, and square and cube of education and age, and
interaction between them are included in estimations in addition to the reported variables.

13



should be in between 4.6 to 10 hours per week.® In the model, where we analyze the
role of home production on optimal unemployment insurance policy, we are going to
consider this range as a plausible range for the effect of unemployment status on home

production.

3 Model

Motivated by the empirical facts presented in the previous section, we augment an incom-
plete markets model of unemployment with a home production technology, which allows
unemployed workers to use their extra non-market time as partial insurance against the
drop in income due to unemployment. We use a dynamic general equilibrium envi-
ronment with home production to understand the role of home production on optimal
unemployment insurance policy. The environment is incomplete due to uninsurable em-
ployment opportunity shocks. The unemployment insurance is financed by proportional
income tax. There is a continuum of ex ante identical individuals and heterogeneity
arises due to idiosyncratic employment opportunities. We explain each component of

the model in detail in the following subsections.

3.1 Employment Process

Individuals receive shocks to employment opportunity states every period. It follows a
two-state Markov chain. The transition probabilities are defined as x(i,j) = P(e/ =
jle =), where i, j € {0,1}. For example, given that the individual did not get an offer
in the last period, the probability of getting an offer in the current period is equal to

P(e' = 1le = 0) = x(0,1). Each employed individual earns the same wage rate denoted

8Burda and Hamermesh (2009) report that effect of unemployment status is about 90 minutes per
day (10.5 hours per week) using 2003-2006 samples of ATUS data set.
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Figure 1: Timing of the Events
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Notes: In this scheme, e represent employment opportunities. Indicator of unemployment
insurance qualification is denoted with u. We denote home production, leisure, expenditure,
and saving decisions with h, [, z, and o, respectively.



with y.

3.2 Household Decisions

Individuals enjoy utility from consumption and leisure. They have two continuous deci-
sions at every period, one is the saving/spending, and the other one is the time allocation
decision. Individuals can choose the amount of time spent on home production, and
leisure given employment status. The time constraint is looser and liquidity constraint?
is tighter when the individual is unemployed. Given that the individual has a job offer,

he or she also makes an accept/reject decision.

They maximize their life-time utility:
EY " Bulc,ly)
t=0

where u(-) is period utility function, 3 is time discount factor, ¢; is consumption and

l; 1s leisure.

Individuals have a time constraint at each period, which depends on employment
shock at current period:

he + 1 + n(e) =1 (3>

where h; is time spent on home production, [; is leisure and n(e) is labor supply con-
ditional on employment status. Individuals have employment decision only at extensive
margin. If individual is unemployed, then n(0) = 0, if he or she is employed, then
n(1) = n. Therefore, not-employed individuals have more flexible time constraints for

allocation of time when compared to employed individuals. In particular employed indi-

9We refer to the constraint on resources to obtain market goods and services as liquidity constraint.
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viduals face the following time constraint:

and, unemployed individuals face the following time constraint:

he 41, =1 (5)

3.3 Storage Technology

Individuals can accumulate wealth through a non-interest bearing asset and the assets

evolve according to the following equation:

Ty + Qpp1 = ap + yf(e) (6)

where z; is expenditure on market goods and services, and a;;; is amount of wealth
carried to the next period. Disposable income (y¢) depends on employment opportunity
and qualification on unemployment insurance, and we are going to explain it later on.
If individuals are not working, they can consume their stock of wealth and they can
also possibly consume unemployment benefits. We are going to explain the qualification

process of employment benefits later on.

3.4 Home Production

Individuals produce consumption goods and services using market goods and services

and time according to a production function:

¢t = f(he, ) (7)

17



where, ¢; is the amount of consumption goods and services, h; is time spent on home
production and z; is expenditure on market goods and services. In this paper, we
assume that every individual has the same home production technology with function
f(+). We are going to explain this function in detail later on, when we explain functional

specifications.

The individual’s two constraints (3) and (6) are important in our analysis. Employed
individuals have less time remaining for leisure and home production, so time resource
is more scarce for them. On the other hand, unemployed individuals have less resources
for market goods and services. Due to this difference, they will allocate their time and

goods differently.

3.5 Timing of Events

At each period the state for the individual is determined by current employment op-
portunity (e), previous employment status (n), and current asset level (a). Given the
current state, the individual makes employment decision, saving/spending decision, and
time allocation decision. First, the employment opportunity shock is received. If there
is an employment opportunity, then individual makes employment decision, accept or
reject the opportunity. If individual rejects the opportunity, then he or she finds out if
he qualifies for the unemployment benefits. Then the individual makes saving/spending
decision and time allocations decision according to the realization of unemployment ben-
efits. On the other hand, if there is no employment opportunity, then the individual
makes saving/spending and time allocation decisions directly. We summarize the timing

of events in Figure 1.
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3.6 Moral Hazard

In the model, we allow for moral hazard in the society. Moral hazard is caused by im-
perfect government monitoring of job offers. In this case, individuals can turn down job
offers and still collect unemployment benefits with some probability. The probability of
obtaining benefits conditional on rejecting an offer is denoted with 7 (n), where 7 repre-
sents last period employment status. We allow 7(.) to depend on 7, because effectiveness
of government monitoring might be different for employed and unemployed individuals
in the last period. Note that positive values of either 7(0) or m(1) refers to moral hazard

in the society.

3.7 Unemployment Insurance System

We define the unemployment benefits system as follows: If individual has no employment
opportunity, then he or she qualifies for unemployment benefits directly. If individual
has an employment opportunity and accepts it, then he or she does not qualify for the
unemployment benefits. If individual has an employment opportunity and rejects it,
then he or she qualifies for the unemployment benefits with probability 7(n) depending

on his or her last period employment status.

In the scheme below, e is the indicator of employment opportunity with e € {0,1}. If
e is equal to 1, individual has an employment opportunity, if e is equal to 0, individual has
no employment opportunity. We denote unemployment insurance qualification indicator
with p € {0,1}. If it is equal to 1, the individual is qualified for unemployment benefits,
otherwise he or she is not qualified. Last period’s employment status is denoted with
n € {0,1}. If n = 1, then the individual was employed in the last period, otherwise he
or she was not employed in the last period. We summarize the unemployment benefit

system as follows:
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gets no offer (e=0)= pu=1
gets offer (e = 1), accepts (' =1)= =0
gets offer (e =1),(n =0), rejects (' =0) =  p =1 with prob. 7(0) and
i = 0 with probability 1 — 7(0)
gets offer (e =1),(n=1), rejects (' =0) =  p =1 with prob. «(1) and

p = 0 with probability 1 — 7 (1)

Note that government monitoring is an exogenous process with 7(.). The government
does not make a decision on the degree of monitoring job offers. Optimal government

monitoring is not analyzed in this paper.

3.8 Taxation and Disposable Income

The government collects a proportional income tax (7) to finance the unemployment
benefits. The rate of tax is adjusted to balance government balance. Individuals who
qualify for unemployment benefits receive a certain fraction () of their lost income. As
we noted before, the disposable income (y;) of individual depends on the current and
previous employment status. When the individuals qualify for unemployment insurance,
they receive a benefit equal to #(1 — 7)y, and we denote it with b. We summarize the

disposable income at different states as follows:
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gets no offer (e =0) =y =10 (8)
gets offer (e = 1), accepts (' =1) = yi=(1—-7)y (9)
gets offer(e = 1), rejects (' = 0), gets benefit (u=1)=  y=1b (10)

gets offer (e = 1), rejects (n = 0), no benefit (u =0) =y =0 (11)

In the above scheme, y¢ represents disposable income in period ¢. We denote the wage
of an employed worker with y, which is normalized to 1. If individual has no employment
opportunity, he or she enjoys the after tax unemployment insurance benefits. If individual
has an employment opportunity and accepts it, then he or she enjoys the after tax wage.
If individual has an employment opportunity and rejects it, and qualifies for benefits,
then he or she enjoys after tax unemployment benefits. If he or she does not qualify
for the benefits when he rejects the employment opportunity, then he has 0 disposable

income in that period.

3.9 Recursive Formulations

The individuals make their decisions depending on three state variables; current asset
levels (a), existence of job offer at current period (e), and previous period’s employment
status (). We denote the value function of an individual with state variables a, e, and

n with V(a,e,n).

The problem of an individual with no employment opportunity can be summarized
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with the following recursive formulation:

/
a’,x,n,

V(a,0,n) = maicl{u(c, D)+9 Z x(0,e)V(d, e, 0)} (12)

e

s.t.

constraints (5), (6), (7), (8).

On the left hand side of equation (12), a represents current asset level and 7 represents
last period employment status. Note that 1 has no role in value function of individuals
with no employment opportunity', because they are directly qualified for unemployment
insurance. Also, note that the employment opportunity indicator (e) is 0, in this case. On
the right hand side, the inputs of period utility is consumption and leisure. Consumption
is represented as a function (f(.)) of time spent on home production and expenditures
on market goods. Time left for leisure equals 1 — h, because labor supply (n) is zero. In
the next period’s value function, 7 is equal to zero, because the individual is not working
at the current period. Since the individual qualifies for the unemployment insurance,

disposable income equals a certain fraction () of lost after tax earnings ((1 — 7)y).

The problem of an individual with an employment opportunity can be summarized

with the following recursive formulation:

V(a,1,n) =  max{Va(a,1,n),Vg(a,1,n)} (13)

where, Vr(a,1,n) =  7w(n)Vs(a,1,n) + (1 —7(n))Vn(a,1,n) (14)

where, V; is value of an offer, V4 is value of accepting the offer, Vy is value of
rejecting the offer, Vg is value of qualifying for unemployment insurance after rejecting

the offer, Vi is value of not qualifying for unemployment insurance after rejecting the

10We write it as an input in order to be consistent with the general notation of the model.
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offer. Recall that 7(n) represents the probability of obtaining unemployment benefits
for those who reject employment opportunities. Therefore, value of rejecting an offer
is equal to m(n) times value of obtaining unemployment benefits, and (1 — 7(n)) times

value of not obtaining benefits upon turning back job offers.

Value of accepting an offer can be summarized as follows:

Vala, 1) = max{u(c,1)+ Y x(1,e)V(d, e 1)} (15)

a’,x,h,l

s.t.

constraints (4), (6), (7), (9).

Value of qualifying for unemployment insurance after rejecting an offer is equal to:

Vala, L) = max{u(e,l) +8 3 (1L e)V(d, ¢, 0)} (16)

e

s.t.

constraints (5), (6), (7), (10).

Value of not qualifying for benefits after rejecting an offer is defined as:

Vw(a. L) = max {u(c,)) +6 ) x(Le)V(d,¢,0)} (17)
s.t.

constraints (5), (6), (7), (11).

3.10 Equilibrium

In this economy, a stationary competitive equilibrium is defined as:

e a set of decision rules of expenditure x(w), stock of wealth a’(w), home production

23



h(w), leisure l(w), employment 7'(a, e,n), where w = (a, e, n, i),
a tax rate T,
an invariant measure \(w),

such that:

the decision rules solve the individuals’ problem defined in equations (12), (14),

(15), (16), (17),

the goods market clear:
Do Awaw) =Y Mw)'(@)y
the government budget is balanced:

> {Ma,1,n,1) + Ma, 0,9, 1)](1 — )0y —

Ma, 1,1,0)n'(a,1,7,0)yT} =0

and the invariant measure \(w) solves:

.

0: if e/ = 0,4/ =0

DD e 2o X(E €A (W) if e =0, =1

D 2y Qe 2aaca X(€ €)A (W) X

{n'(W) + [ =7 W)L —n'(W)]}; ife' =14 =0
Dy 2 2ae 2aaca X (€ €)A(w) X

T (W)L =7 (W) if e =14 =1

\

where Q = {a: d' = d'(a,e,n, 1)}
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Note that, in equilibrium, decision rules solve the individuals’ optimization problems.
Total unemployment insurance payments for unemployed workers must be equal to the
taxes paid by employed workers. The invariant distribution ensures that distribution
of agents doesn’t change across time. In the invariant distribution, the first line means
that the fraction of population who do get offers, and also do not obtain unemployment
benefits is zero. The second line means that all agents who do not get an offer qualify
for unemployment insurance benefits for sure. The third line represents the fraction of
population who gets and offer and does not qualify for benefits. The last line is the

fraction of population who get an offer and also qualify for the benefits.

4 Calibration

In the unemployment insurance literature, most of the studies have quarterly or six-week
periods.!! We define each period as six weeks to be in line with the existing literature.
The employment opportunities follow a two state Markov process. We follow Hansen and
Imrohoroglu (1992) in transition matrix of employment opportunities with the following
probabilities, which matches average rate and duration of unemployment in the United

States:

9681 .0319
5 )

With the above transition matrix, agents receive employment opportunities 94% of
the time, and the average duration of time without employment opportunities is 12

weeks.

We have a constant labor supply of employed workers denoted with 7, which equals

HThere are exceptions that use weekly periods. For example: Acemoglu and Shimer (2000), Shimer
and Werning (2008).
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0.45. We take this constant labor supply same with the closely related studies in the
literature, Hansen and Imrohoroglu (1992), Abdulkadiroglu et al (2002), and Pallage and

Zimmermann (2005), which match the average working hours in the United States.!?

We calibrate § to match the average wealth over income ratio for unemployed agents.
We follow the empirical studies to target a plausible ex-ante wealth over income ratio
for unemployed agents. The empirical findings on this ratio varies in the range of 0 and
0.56 depending on the definition of wealth. We use a value of 0.9995 for 3, which gives
a wealth over income ratio around 0.15 for unemployed individuals and around 0.40 for

employed individuals.

The utility function is Constant Relative Risk Aversion (CRRA) in composition of
consumption and leisure with a risk aversion parameter of o, and the composition of
consumption and leisure is formed as a Cobb-Douglas form:

(= 1e)i=7 — 1

l1—0

u(c,l) =

We choose a benchmark value for ¢ in order to have comparable results with afore-
mentioned related studies in the unemployment insurance literature. Although the ac-
ceptable range for ¢ is 1.5 to 10 in the business cycle literature, unemployment insurance
studies usually take it in between 0.5 to 4.' In the benchmark case, we pick 2.50 for
o, and we repeat the exercises with a lower and a higher risk aversion parameter (2
and 3.50) to find out the effect of risk aversion on the optimal unemployment insurance
policy. The share of leisure in utility function is denoted with p, and the value for this

parameter is 0.67 in the benchmark case. We follow Kydland and Prescott (1982) and

12Tn the business cycle literature, Kydland and Prescott (1991) reports the same value for 7.

13For example: The value of o is 1 in Shavell and Weiss (1979), 0.5 Hopenhayn and Nicolini (1997),
2.5 in Hansen and Imrohoroglu (1992), 2 in Alvarez-Parra and Sanchez (2009), and 4 in Acemoglu and
Shimer (2000).
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Table 5: Parameters of the Benchmark Economy.

Parameter Value
16} Time discount factor 0.995
o Relative risk aversion 2.50
p Weight of leisure in utility 0.67
n Constant labor supply 0.45
0 Current Unemployment benefit 0.40
x(0,0) Employment Opportunities Transition 0.50
x(1,1) Employment Opportunities Transition 0.9681
P Weight of time input in home production (HP) 0.31
1/(1 —v) Elasticity of substitution between time and market goods in HP | 1.45
v Degree of homogeneity in HP 1

(1991) for the benchmark value of p, which is standard in the business cycle literature.'*

Home production function takes a Constant Elasticity of Substitution (CES) form

with an elasticity of substitution between time and goods, 1/(1 — v):

f(h,z) = (VR + )

The parameters of the home production function are estimated in Aguiar and Hurst
(2007).'> They have multiple estimations for ¢ and 1/(1 — v). In the benchmark case,
we choose 1) = 0.31 and 1/(1 — v) = 1.45, since they give the most plausible values for
the effect of unemployment status on home production, and we also repeat computations

with other parameters.

Note that ¢ and v are key parameters in our analysis since they determine the amount
of self-insurance through home production. The parameter v affects the average time
spent on home production, and at the current value of this parameter in the model,

average time spent on home production is 5% of total time. This is about 10% in

14 Also, Jacobs (2007) estimates a range of 0.63 to 0.68 for the value of p using PSID data set.
5For a detailed discussion of the data sets and estimations, please see Aguiar and Hurst (2007).
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empirical data. Therefore, we are putting a lower bound to the role of home production
in this sense. The parameter v affects the difference between home production levels of
unemployed and employed. The current value of v in the model gives us a difference of
4.5 hours per week. This is about 10 hours in empirical data. Again, we are putting
a lower bound to the role of home production in this sense. The parameters ¢ and v
can be calibrated to exactly match the empirical data on home production, however we
preferred to use the estimated parameters from Aguiar and Hurst (2007). Using the
estimated parameters, we hit a lower bound to the role of home production, and we

avoid overstating the main result of the paper.

To calibrate the current replacement rate (¢) in the model, we need to decide on the
current empirical replacement rate. There are empirical studies on the average replace-
ment rate in the United States. Gruber (1997) finds an average of 40% replacement
rate. Clark and Summers (1982) estimate the average replacement rate around 65%.
Keeping in mind that replacement rates decreased over time in the United States, and
that Gruber’s work is more recent, we pick the current level of replacement rate as 40%

in the benchmark case. The parameters are reported in Table 5.

We choose parameters m(0) and 7(1) to determine the degree of moral hazard in
the society. Higher values for these parameters mean higher moral hazard. Pallage and
Zimmermann (2005) assume that 7(0) > 0 and 7(1) = 0, and predict a value about 0.2
for m(0) in the United States using a quantitative dynamic general equilibrium model.
We do quantitative analysis in several different cases for parameters 7w(0) and 7 (1), and
we pick values close to the reported ones in Pallage and Zimmermann (2005). We analyze
the role of home production on optimal unemployment insurance policy for those different

cases.
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5 Quantitative Results

We solve the model computationally and simulate 50000 periods to calculate the mo-
ments. In the quantitative exercises, we aim to find the role of home production in
optimal unemployment insurance. We divide [0,1] interval into grids. The replacement
rate takes values from these grids. We compute the equilibrium for each possible value
of replacement rate. We pick the one which maximizes average utility in the society as
optimal replacement rate. In order to see the role of home production in optimal un-
employment insurance, we solve the model twice; once with home production, and once
with no-home production. We also repeat the same exercises with allowing for moral
hazard in the society. Following this way, we understand how moral hazard affects the

role of home production on unemployment insurance policy.

In general, our results imply that optimal unemployment insurance levels are smaller,
when we allow for self insurance through home production and stock of wealth. In the
following subsections, we quantify the role of home production on optimal unemployment

insurance policy in different environments.

5.1 Benchmark Model

We are going to use the benchmark economy as an example to illustrate how agents
behave. The average wealth over income ratio 0.11 for unemployed individuals, and 0.36
for employed individuals in this economy. We define unemployment as the fraction of
population who do not get offers and would accept it if they had one plus those who
qualify for the unemployment insurance although they are not eligible.'® Unemployment
level is 5.5% in the benchmark case. The average unemployment duration is about 10

weeks. The standard deviation of log consumption is 0.14, and standard deviation of log

16In the definition of unemployment, we include the fraction of population who refuse offers but still
qualifies for unemployment insurance, because they report themselves as unemployed.
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Table 6: Optimal Replacement Rates (Summary of the Quantitative Results)

o 1/(1-v) ¥ m0) =(1) Optimal §, HP Optimal #, no HP % Difference

2.50 1.45 0.31 0.00 0.00 0.40 0.65 40
2.50 1.45 0.31 0.10 0.00 0.25 0.65 60
2.50 1.45 0.31 0.10 0.10 0.10 0.20 20
2.50 1.45 0.31 0.20 0.00 0.05 0.25 80
2.50 1.45 0.31 0.20 0.10 0.05 0.20 75
2.50 1.78 0.31 0.00 0.00 0.50 0.65 25
2.50 1.45 0.22 0.00 0.00 0.50 0.65 25
2.00 1.45 0.31 0.00 0.00 0.50 0.70 30

Notes: This table shows the summary of our quantitative results on the optimal
unemployment insurance policy. The optimal replacement rates for different set of parameters
are reported. In the last column, we report percentage differences between optimal
replacement rates with and without home production option.

expenditure is 0.22. Note that, the dispersion in consumption is smaller than the dis-
persion in expenditure due the smoothing role of home production in this economy. The
agents who receive employment opportunities decide on employment status depending
on their asset levels. They reject offers, if they have asset levels more than or equal to
0.52. Unemployed individuals spend about 40 minutes per day (4.66 hours per week)

more than the employed individuals. The results are reported in Table (7).

5.2 Role of Home Production

In this subsection, our purpose is to quantify the role of home production on the opti-
mal unemployment insurance. In order to do that, we perform a series of quantitative
exercises. First, we quantify the role of home production on optimal unemployment in-
surance in a society with no moral hazard (7(0) = 7(1) = 0). We solve the model for
two cases: (i) individuals are not allowed to do home production, that is ¢ = 0, (ii) they

are allowed to do home production.
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In the first case, we basically assume that the consumption is equal to the expenditure
on market goods and services. In this case, we compute the optimal replacement rate
about 0.65. Employed individuals spend all the time remained after inelastic labor supply
on leisure. And, unemployed individuals enjoy leisure with all of their time. Note that,
consumption is assumed to be equal to expenditures on market goods and services in
this case. Therefore, standard deviation of consumption is equal to standard deviation

of expenditure in this case.

And then, we keep all the parameters the same, and we solve for the second case,
where individuals are allowed to do home production. Note that we have the wealth over
income ratio of unemployed agents same as it was in the model with no-home production
in order to identify the role of home production. In this case, we find that it is optimal
to give around 0.40 replacement rate to the unemployed agents. At this equilibrium,
unemployed agents spend about 420 minutes (7 hours) per week for home production.
On the other hand, employed agents spend about 140 minutes (2.3 hours) per week
for home production. The individuals reduce the cost of unemployment by changing
their time allocation in unemployment spells, and that makes the optimal replacement
rate smaller compared to the no home production case. Due to the home production,
the optimal level of unemployment insurance decreases by 0.25 which corresponds to
about 40%. Since consumption is a function of time and market goods, it deviates
from expenditures in this case. Standard deviation of consumption is about two thirds
of standard deviation of expenditures in this case. Therefore, home production option

decreases the consumption inequality in the society.
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5.3 Role of Elasticity of Substitution Between Time and Goods

In order to see how the role of home production depends on the elasticity of substitution
between time and goods, we solve the model with a higher elasticity of substitution 7
between time and goods, 1/(1 — v) = 1.78. For this value of elasticity, the optimal
replacement rate in the model with home production is 0.50. It is 0.65 in the model with
no-home production. Therefore, the optimal replacement rate decreases by roughly 25%
in this case. The difference between average home production levels of unemployed and
employed individuals is about 150 minutes (2.5 hours) per week. Standard deviation

of log consumption increases as a result of the decrease in home production levels of

unemployed, in this case.

5.4 Alternative Home Production Technology

Note that the role of technology in home production is also important in our analysis.
Therefore, we solve the model with a smaller technology parameter (weight of time in
production). With a technology parameter of ¢ = 0.22 instead of ¢ = 0.31 (benchmark),
the optimal replacement rate in the model with home production is 0.50. It is 0.65 in the
model with no-home production. That means home production decreases the optimal
replacement rate by roughly 25%. The difference between average home production
levels of unemployed and employed individuals is about 150 minutes (2.5 hours) per
week in this case. Since the role of home production decreases in this case, the standard

deviation in log consumption is higher when compared to home production technology.

1"We take the estimated parameters from Aguiar and Hurst (2007). The estimated values for 1/(1—v)
are 1.45, 1.78, and 2.13. We use the first two in our quantitative analysis.
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5.5 Role of Moral Hazard

Now, we quantify the role of home production in a society with moral hazard. We
introduce some moral hazard with 7(0) = 0.1. This means the agents who were not
employed in the last period can qualify for the unemployment insurance with probability
0.1 despite having job offers in the current period. In this society with moral hazard, the
optimal replacement rate is 0.20, if agents are allowed to do home production, otherwise
the optimal replacement rate is 0.40, that means the difference between the two cases is
about 50%. Therefore, our result regarding the difference in optimal replacement rates is
robust in a society with moral hazard. When agents are allowed to do home production,
consumption inequality is smaller relative to expenditure inequality. However, inequality
in both variables are higher compared to the case with no moral hazard. Therefore,
smoothing role of home production gets smaller, when there is moral hazard in the

society.

And then, we introduce moral hazard to an additional fraction of population who
are not eligible for unemployment insurance. Specifically, we allow the agents who quit
their jobs can cheat the system with probability 0.1 (7(1) = 0.1). In this society, optimal
replacement rate is 0.20 when agents are not allowed for home production. It is 0.10 when
agents are allowed to do home production, that makes a 50% difference. These results
imply, in general, moral hazard has a negative effect on the optimal replacement rate,
and it increases the role of home production (in % terms) on the optimal replacement
rate. We also solve the model with other moral hazard levels, the results are reported in

Table 6.
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5.6 Unemployment Insurance and Stock of Wealth

The model implies a negative relationship between stock of wealth and replacement rate.
Due to the partial replacement for lost earnings, unemployment shocks have smaller costs,
and individuals accumulate less precautionary wealth. Engen and Gruber (2002) provides
empirical evidence on this relationship between precautionary wealth accumulation of

individuals and unemployment insurance.

We summarize our results in Table (6). In general, the optimal replacement rates are
smaller, when we account for self insurance through home production. This is due to
the consumption smoothing role of home production during unemployment spells. We
perform quantitative exercises in several different environments, and the effect of home
production is robust in all the environments. The results also imply that current average
replacement rate in the United States (about 40%) is optimal only if there is no moral

hazard in the society.

6 Discussions and Conclusion

In this paper, we first document the effect of unemployment status on home production
behavior of individuals. We find that on average, home production increases about 10
hours per week due to unemployment status. Since, consumption is a function of time and
market goods, higher home production allows individuals to enjoy higher consumption
levels at a given amount of expenditures on market goods and services. We make a
quantitative analysis of optimal unemployment insurance, where we incorporate the self
insurance through home production and stock of wealth. In the benchmark model, we
find that the optimal replacement rate in the presence of home production is roughly 40%
of wages, which is 40% lower than the no-home production model’s optimal replacement

rate of 65%. Presence of home production decreases the optimal replacement rate in the
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range of 20% and 80% depending on alternative model environments. The reason behind
this result is the nature of unemployment shock. Individuals get tighter constraints while
purchasing market goods and services, and looser time constraints during unemployment
spells, and they respond by increasing their home production against unemployment
shocks. Since consumption is a function of time and market goods, in the presence of
home production, unemployed individuals enjoy smoother consumption levels compared

to the no-home production case.

We would also like to discuss the caveats in the model and the current calibration.
At the current calibration, the role of home production on the optimal unemployment
insurance policy might be understated due to two reasons. One reason is that the
average time spent on home production in the model is smaller when we compare to
data. Another reason is that we hit the bottom level in data when we target the effect
of unemployment status on home production. The estimations imply that the effect of
unemployment status varies in the range of 4.6 to 10 hours per week. We hit 4.7 hours

per week in the benchmark case.

On the other hand, the role of home production might be overstated due to the asset
market structure in the model. We have only one type of asset, and we allow for only

saving (no borrowing).!®

18 Although this asset structure is pretty standard in the UI literature, we would like to indicate
that the optimal replacement rates would tend to be smaller with a richer asset market structure or a
borrowing option.
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8 Data Appendix

For the cross sectional analysis, we use the same data sets as Aguiar and Hurst (2007b),
which includes 1965-1966 Americans’ Use of Time, 1975-1976 Time Use in Economics
and Social Accounts, 1985 Americans’ Use of Time, 1992-1994 National Human Activ-
ity Pattern Survey, and 2003 American Time Use Survey. We obtained the data sets
at http://troi.cc.rochester.edu/~maguiar/timeuse_data/datapage.html. We focus on the
activities related to home production. First, we define housework!'® as the total time
spent on food preparation and kitchen clean up, laundry, and indoor and outdoor house
cleaning. We define home production as the total time spent on housework plus house
and vehicle repair, child care, and gardening and pet care. We restrict the sample to the
individuals between 15 years old and 59 years old. We also restrict to the individuals
with employed or unemployed status in order to see the effect of unemployment status

on time allocation.

For the panel data analysis, we use PSID data set. PSID provides data sets at two
different scales, one at individual level and one at family level. The individual level data
sets include information about family members separately, however family level data
sets include information at family level. Therefore, we use individual level data sets. We
restrict to the years between 1979 and 1986, because the variables we are interested in
are jointly available at individual level for only between 1979 and 1986. We restrict to
the individuals between 15 years old and 59 years old. We restrict to the individuals with
employed or unemployed status in order to estimate the effect of unemployment status
on time allocation. We also restrict to the white and black individuals to be consistent
with the cross sectional analysis.?’ Since PSID focuses on income dynamics, it does not

include detailed information on non-market time use, specifically home production. The

19We define this variable consistently with its counterpart in PSID data set.
29Tn the cross sectional data sets we use, there is only two ethnicity, black and white.
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only variable about home production includes time spent on housework. We focus on

the effect of unemployment status on this variable when we use PSID.

42



070
st ol quawede[dal Tewjdo ‘ased SIY) U "()G'g ST S[RNPIAIPUL JO I9jourered UOISIoA®R YSLI pUR ‘A19100s o) ul () = (1)L = (0)L)
pIezey [eIOW ou SI oIy} ‘G’ = (2 — 1)/ pue 1¢°() = ¢ siojeuwrered yjm uoronpoid awWOY Op 0} POMO[[e oIk S[RNPIAID
Ul uoyM ‘sojel Juowede[dor JueIopIp je wnuqrmbe oarredwos Areuorje)s Ul SJUSWOW 9WOS SMOYS SR} SIYT, :L 9[qe],

vecr 0- 86¢c0 (aAN0) ¢8S1°0 6¢0¢°0 ¢890°0 11¢0°0 eesL'1 86900  L0°0 60
eer0- 18¢¢°0 SoOr1 0 299¢°0 6¢0¢°0 ¢c90°0 11¢0°0 76691 66900 <¢90°0 30
LCCV 0~ 1.¢C0 SOr1T°0 I8TE0 890¢°0 ¢g90°0 11200 GIC9'1 6L60°0  ¥S0°0 L0
9¢cv 0- 66¢¢0 ¢6v10 €LGC0 8¢0¢0 ¢e90°0 T1¢0°0 69€G°T &760°0 G00 G9°0
£Cev0- 8¢¢c 0 6Ev1 0 861¢0 9L0¢°0 ¢c90°0 11¢0°0 6EVLT ¢rso o 9700 90
€eer0- €861°0 8¢l 0 9vS1°0 LTTE0 ¢890°0 11¢0°0 C8L'T 86600 <00 GG0
1¢¢y 0- 1¢0¢°0 V.C1°0 ¢l o 9G1¢ 0 ¢890°0 11¢0°0 SIPS'1T ¢cS0'0 8600 G0
Ceay 0- 860¢°0 LEET0 6601°0 8CIS0 ¢c90°0 11¢0°0 6CL6°T 86600  TE0°0 Sl
car0- 681¢°0 LCV1°0 86010 L09¢°0 ¢290°0 11200 7L96°1 €r60°0 €00 70
£Cev0- £6¢¢0 80GT0 IS0T°0 GL6S 0 89900 T1¢0°0 8%G6°T &S00 9¢0°0 Geo0
Geaey 0- 9¥ec0 6SGT°0 TOST 0 ¥0TS°0 G990°0 11¢0°0 €661 7600  €2¢0°0 ¢0
eer0- ¢sre o 991°0 9L1C 0 G080 G990°0 11¢0°0 SYASGME &ve0'0  910°0 ¢0
vecy 0- 16¢°0 604170 6590 STASE 92900 11¢0°0 9696°1 87600  800°0 10
Ve 0- 1.6C°0 79L1°0 160L°1T Ge19°¢ ¥7290°0 11¢0°0 €196°'1 8750°0 0 0
LN dxy o7 suop) 8o posojdwoun  poakorduurg ‘dwoup  pofLordury uoneIn g orey Qv orey
98RIOAY  A9(] PIS  A9(] 'PIS 19SSy URSJN  JOSSY URSIN  JH URS]N JH ues]N dweup uesyy -dweupn  xe], juewede[day]

0=(D)r =)L ‘cFT=(1—1)/T ‘T€0 =P ‘0G'¢ = © ‘WONONPOIJ dWOH Y\

43



'GQ’() ST oel1 Juatredeldal ewrydo ‘osed SIy) U] ‘()G SI S[enplapul jo rojourered
UOISIDAR YSLI pue ‘A19100s o) Ul (() = (T)L = (()L) pIezey [eIoW OU SI dI8Y)} ‘UOIPNPOId SWOY Op 0} POMO[[R JOU dI S[enpIA
-IpUT UayM ‘sojel juatede[dol JULISpIp Je WNLIqIMbe aA1)joduIod ATRUOIje)S Ul SPUSWOW 9WOS SMOYS d[qe} SIY], ] d[qel,

L6VS0- 80T°0 80T°0 6v2e0 §920°0 00°0 00°0 706L°T 1900  950°0 60
G6¥4°0- 10T°0 10T°0 €6L¢°0 1¢0°0 00°0 00°0 19881 9090°0 ¢S0°0 G480
€674°0- €00T°0 €00T°0 €4cc’0 €L10°0 000 00°0 16161 8640°0 6¥0°0 80
G6v4°0- LE80°0 LE80°0 ¢80°0 9¢00°0 00°0 00°0 GEI6'T 86500 9700 GLo0
1674°0- Gy80°0 G780°0 1000°0 100070 000 00°0 1696°1 L6G0°0 €700 L0
1674°0- 1¢0T°0 12010 1000°0 100070 00°0 00°0 1696°1 L6500 700 490
€674°0- T1¢1°0 T1¢1°0 1000°0 1000°0 000 00°0 1696°1 L6G0°0  LE0°0 90
96740~ T€ET0 T€ET0 1000°0 €0¥0°0 00°0 00°0 1696°1 L6G0°0  ¥€0°0 S
€0s90- G8YT°0 G8¥1°0 ¢8¢T'0 L807°0 00°0 00°0 1996°T L6900 G200 70
T16G°0- 1€91°0 1€9T°0 9€0€0 GCaL’0 000 00°0 1696°1 L6G0°0 61070 ¢0
91449°0- 8L91°0 8L9T°0 84190 LECC'T 000 00°0 1696°1 L6G0°0  €T0°0 ¢0
7¢4eq0- I8LT°0 I8LT°0 6990°T 94481 000 00°0 1696°1 L6G0°0 90070 10
6ESS0- VEST0 VEST0 [L61°C 9€81°¢ 00°0 00°0 1996°1 L640°0 0 0
Aymn  dxg o1 csuo) So7  podojduroupn  podojduury ‘dwoup  pedordury uoryeIn(J orey (p) o0y
98RIOAY  A9(] 'PIS  A9(] ‘PIS 1SSy URSIN  JOsSy URSJN  JH UeOlN JH uweolNy -dweu() ues]y -dweun  xe], juoweoe[day]

0=(Dt=()Lgp1=(1—1)/1 ‘1€0 =P ‘0¢'¢ = © ‘UOMONPOIJ SWOH INOYIA\

44



'GG0 St ojRI
juewede|dal rewrydo ‘esed SIY) U] ‘()G'g ST S[RNPIAIPUI JO Iajeurered uolsioAe YsiI pue ‘A19100s oty ur (0 = (1)% ‘T°0 = (0)L)
pIeZey [eIOW SWOS SI 811 ‘GH'T = (1 — T)/T pue [¢() = ¢ sivjowrered jm uoronpoid awWOY Op 0) PIMO[[R dIe S[enpIA
-IPUT UM ‘Sojel juatedR[dol JUSIofIp e wnLiqinbe oAnjeduwos Areuorje)s Ul SHUSTWOUL SUWOS SMOTS d[(R) SIYT, :6 9[RI

¢Ley 0- 189¢°0 €cL10 86980 6€00°T ¢890°0 11¢0°0 6CSe TV cvee0  vero 60
GICY 0- G659C 0 899170 7990 GGc60 ¢c90°0 112¢0°0 917°¢ 668¢°0 1°0 30
88¢Y 0~ 9L¥v¢ 0 I8CT0 ¢cr6s0 ¢8¢6°0 ¢g90°0 11200 6890°¢ 969¢°'0 €800 L0
1LV °0- T19%¢°0 S8LGT0 8LV4°0 G9¢6°0 ¢€90°0 T1¢0°0 6988°¢C L6¥C0  690°0 90
Gcr0- ¢3¢0 8EVI0 9¢¢0 66LL0 ¢c90°0 11¢0°0 evel'e ¢ele 0 7600 ¢0
86Cr0- ¥6€c0 TTGT°0 600 6¢SL0 ¢890°0 11¢0°0 9890°¢ LE6T°0 700 70
Geer 0- 96¢€¢0 €9G61°0 GG6C 0 GL0 96900 11¢0°0 6661 GR10 Ge00 g0
ceay 0- £9¢¢0 G¢SS10 88¢0 618L°0 ¢990°0 11¢0°0 916°T 6¢L1°0  62¢0°0 0
1¢¢v 0- ¢9¢c0 €9GT1°0 804¢°0 ¢698°0 6990°0 11200 88¢6'T ¥991°0 €200 Srall]
ceay 0- SIve 0 91910 68870 ¢Le0'1 89900 T1¢0°0 ¥veo'1 ¢091°0 STI0°0 ¢0
£ecr0- 6L7C 0 891°0 G0LS0 66ST'T 69900 11¢0°0 €GC'1 69¢1'0  €10°0 G1°0
vecy 0- ¢0S¢°0 TOLT 0 80680 LEV'T 7,900 11¢0°0 ¥G9¢'1 Gcr'o 8000 10
LECV 0 89620 9GLT 0 G90T'T 66SL°T 72900 112¢0°0 SVRC'1 6v¢l'0  ¥00°0 00
Ve 0- 1.6C°0 79L1°0 160L°1T Ge19°¢ ¥7290°0 11¢0°0 €196°'1 8750°0 0 0
LN dxy o7 suop) 8o posojdwoun  poakorduurg ‘dwoup  pofLordury uoneIn g orey Qv orey
98RIOAY  A9(] PIS  A9(] 'PIS 19SSy URSJN  JOSSY URSIN  JH URS]N JH ues]N dweup uesyy -dweupn  xe], juewede[day]

0=(Dr10=(0)r‘cF1=(1—1)/1 1€0 =P ‘0¢C = 0 ‘WONONPOIJ SWOH I\

45



"GQ’() ST oyel Juotede[dal ewrydo ‘osed SIy) U] ()G SI S[enpIapul jo 1ojomrered UOISIDA®
SSLI pue ‘A3e100s oY) ul () = (T)L ‘70 = (0)L) pIezey [RIOW dWOS SI 218} ‘UOIONPOId SWOY OP 0} POMO[[R JOU SIR S[RNPIA
-IpUl UoyM ‘sojel juotrode[dol JUoIoPIp 1B WnLIqIInbo oArjjodurod ATeuorje)s Ul SHUSWOU WIS SMOYS d[(R) SIY T, 0T °[qRL

864990~ G891°0 G89T1°0 G6.49°0 9L£9°0 000 00°0 ¢€0¢°¢ 9¢¢1'0  TL0°0 60
¥¢4eq0- 609T1°0 609T°0 Ly 0 I8TE0 000 00°0 186°T 6€60°0 900 G480
IT4G°0- 6EVT 0 6EVT0 9¢1€0 680¢°0 000 00°0 6569°T 78L0°0 €500 80
609670~ L8¢1°0 L8CT°0 84TC0 LGTT0 00°0 00°0 6TLL'T 1690°0 8700 GLo0
1674°0- Gy80°0 G780°0 1000°0 100070 000 00°0 1696°1 L6G0°0 €700 L0
1674°0- 1¢0T°0 12010 1000°0 100070 00°0 00°0 1696°1 L6500 700 490
€674°0- T1¢1°0 T1¢1°0 1000°0 1000°0 000 00°0 1696°1 L6G0°0  LE0°0 90
96740~ T€ET0 T€ET0 1000°0 €0¥0°0 00°0 00°0 1696°1 L6G0°0  ¥€0°0 S
€0s90- G8YT°0 G8¥1°0 ¢8¢T'0 L807°0 00°0 00°0 1996°T L6900 G200 70
T16G°0- 1€91°0 1€9T°0 9€0€0 GCaL’0 000 00°0 1696°1 L6G0°0 61070 ¢0
91449°0- 8L91°0 8L9T°0 84190 LECC'T 000 00°0 1696°1 L6G0°0  €T0°0 ¢0
7¢4eq0- I8LT°0 I8LT°0 6990°T 94481 000 00°0 1696°1 L6G0°0 90070 10
6ESS0- VEST0 VEST0 [L61°C 9€81°¢ 00°0 00°0 1996°1 L640°0 0 0
Aymn  dxg o1 csuo) So7  podojduroupn  podojduury ‘dwoup  pedordury uoryeIn(J orey (p) o0y
98RIOAY  A9(] 'PIS  A9(] ‘PIS 1SSy URSIN  JOsSy URSJN  JH UeOlN JH uweolNy -dweu() ues]y -dweun  xe], juoweoe[day]

0=(L1T0=(0)L‘CFT=(1—1)/T ‘T€0 =P ‘0G'C = © ‘WONONPOIJ SWOH MOYIA\

46



0T°0 St o3RI
Juewede|dal rewrydo ‘9seo SIY) U] “()G'g ST S[RNPIAIPUI JO Iojourered UOISIoA® YSLI pue ‘A30100s oty Ul (1°0 = (1)L ‘T°0 = (0)L)
pIezey [eIOW 9WOS SI a1} ‘GF'] = (4 — [)/T pue 10 = ¢ siojpwered M uoronpold sWOY Op 01 POMO[[e dIR S[RNPIAID
-UI UoM ‘sojel juowode[dol JuoIoPIp je wnuqrmbo oarjrjoduwos Areuorye)s ur SJUSWOW SWOS SMOYS d[(RY) ST, :TT 9[qR],

LTV 0- 8G1¢ 0 ¢latro €909°0 LGTE0 ¢€90°0 11¢0°0 L8EC Gee1’'o  6€T0 60
Ivey 0- 69€¢°0 19v1°0 L0¢5°0 68€€°0 ¢€90°0 11¢0°0 v01T'¢ grero 110 80
91EY 0~ €veo TIST°0 ereeo 19€€°0 ¢€90°0 11¢0°0 LTI68'T 9PIT'0  €60°0 L0
L9¢V 0~ 63¢¢°0 LLETO G56¢°0 942e0 ¢€90°0 11¢0°0 L6G8'T ¥c01'0  ¢L00 90
€sey0- L9¢¢°0 61710 €961°0 L1¢€0 ¢€90°0 11¢0°0 €4c6'T 10T°0 65070 g0
Ly 0- L9€EC0 grero €cLT0 88¢E0 ¢€90°0 11¢0°0 G6CS'T ¢GL00 9700 70
Ly 0- 697¢°0 L09T°0 Iv¢c 0 178%°0 8990°0 11¢0°0 crea'T ¢9.00  ¥€00 €0
1vev 0- 8GEC0 7410 91ET 0 G€98°0 L890°0 11¢0°0 G941 ¢L0'0 €200 ¢0
6€CY 0" szl €910 9v.Le0 VISO'T 1990°0 11¢0°0 G651 GrL00 9100 ar°o
GeCr0- 11420 90.LT°0 LLGLO 9LVE'T £90°0 11¢0°0 091 6690°0 60070 10
LECY 0~ ggco v.L1°0 80€0°T GO6TL'T 6990°0 11¢0°0 VELI'T L290°0  G00°0 G0°0
Ve 0- 1,920 79LT°0 e6¥8'T Ge19'¢ 9990°0 11¢0°0 1299°1 g890°0 0 0
Aymn dxg o1 csuop) So7  podojduoupn  podojduury ‘dwoup  podordury uoryeIn(J orey (p) 010y
98RIOAY  A9(] PIS  A9(] ‘PIS 19SSy URSIN oSSy URSIN  JH UeO]N JH uweslNy -dweup) uesyy -dweupn  xe], juowede[day]

10=(Dr10=(0)L¢¥1=(21—1)/T ‘1€0 =P '0¢'¢ = © ‘UONINPOIJ SWOH I

47



"0Z°0 St ogel yuoweoe[dar Tewrydo ‘9ses Sy} U "()G°E ST S[RNPIAIPUI JO Iojoureted UOISIOAR

SSLI pue ‘4391008 oy) Ul (1°0) = (T)L ‘T°0 = (0)L) PIeZey [RIOW SWIOS SI 819 ‘WOIONPOId WY Op 0} POMO[[R J0U dIe S[enpIA
-IpUl UayM ‘sojel juatrede[dol JUSISPIp e WnLqImbe aaneduiod A1euorje)s Ul SYUSWOW SWOS SMOTS d[qe} SIYT, :¢T 2[Rl

9094°0- G091°0 G091°0 L86V°0 €e0 000 00°0 VO8L'T €060°0 18070 60
665470~ €291°0 €acI1’0 es1vo 66¢¢°0 00°0 00°0 GESL'T ¢S80°0  L0°0 80
964490~ ¢91°0 910 ¢66¢°0 L1LC0 000 00°0 €6e8’T £9.0°0 LS00 L0
GESY90- 61710 61710 17020 19220 000 00°0 6996°T GcL00 9700 90
6165°0- ¢IST0 ¢IST0 Gvar o 6T0€°0 00°0 00°0 1608°T 1790°0  9€0°0 g0
1¢5S0- €L9T°0 €L91°0 1¢LT°0 LScv 0 00°0 00°0 86C8°T €900 8¢00 70
695°0- vE9T0 €910 jraly 8¢849°0 00°0 00°0 6CS8°T L2900 ¥¢0°0 Geo
6CS4°0- 9.9T°0 9L91°0 LVEE0 vE4L 0 000 00°0 L098'T €290°0 1200 €0
€249°0- 669T1°0 6691°0 6L87°0 €886°0 00°0 00°0 16981 Gc90’0  L10°0 gco
91640- 8L91°0 8L91°0 84T9°0 LECTT 00°0 00°0 1996°T L6900 €100 ¢0
1¢5S0- 6V.L1°0 6V.LT°0 L8L°0 Iv8y'1 00°0 000 1696°1 L6G0°0 60070 ar°o
7¢4aq0- I8LT°0 I8LT°0 6990°T 94481 000 00°0 1696°1 L6G0°0 90070 10
8C499°0- 618T°0 61810 L8VET V8€C'C 00°0 00°0 1696°1 L6G0°0  €00°0 G0°0
GESS0- VEST0 VEST0 [L61°C 9€81°€¢ 00°0 00°0 1996°1 L6490°0 0 0
Aymn  dxg o1 csuo)) So7  podojduoupn  polojduury ‘dwoup  pedordury uoryeIn(J orey (p) o0y
98RIOAY A9(] 'PIS  A9(] ‘PIS 1SSy URSIN  JOsSY URSIN  JH UeOlN JH uweslNy -dweu() ues]y -dweun  xe], juoweoe[day]

10= (DL 10=(0)L ¢y 1= (1—1)/1 '1€0 =7 ‘04'¢ = 0 'WOIPNPOL] SWOH INOYIIA\

48



060
St oel quawrede[dal Tewrydo ‘osed SIY) U] "()G'g ST S[RNPIAIPUL JO I9jourered UOISIoA®R YSLI puR ‘A39100s o) ul () = (1)x = (0)L)
pIezey [eIOW ou SI oIy} ‘LT = (4 — 1)/ pue 1¢°() = ¢ sojourered [jm uoONPOId SWOY Op 0} POMO[[e oIe S[RNPIAID
Ul UOYM ‘sojel juatmede[dol JUuLIaPIp e wniiqrmba oAnreduiod ATRUOTje)s Ul SJUSTIOW dUWOS SMOYS 9[qe} ST, €T 9[qel

9814°0- 6CLT°0 66€T1°0 19%%°0 ¢02e0 ¢cy00 11¢0°0 G0L9°T 9990°0  ¥90°0 60
€814°0- 67.L1°0 1’0 er8e o 1ce0 6600 11¢0°0 7651 80900 9500 80
81470~ 89LT°0 IvP1°0 601€°0 v0c€0 ¢ev00 11¢0°0 eve9'l 8L40°0 67070 L0
9L19°0- L91°0 8GET0 €¢c0 L1¢€0 6cv00 11¢0°0 G0L8'T 9940°0 ¢¥0°0 90
9L19°0- LOLTO €6¢T1'0 €esT’o L61€°0 6cy00 11¢0°0 evie’T L960°0  8€0°0 Gq o
9L19°0- 99.T°0 VY10 ¢IST°0 €0ce0 ¢cy00 11¢0°0 V.,L96°T 19600  <€0°0 g0
8L1G°0- ¢981°0 LEST0 ¢L0T1°0 6L1€°0 ¢cv00 11¢0°0 co76°T 19600 ¢€0°0 avo
18140~ 166T°0 7E€91°0 1680°0 1cee0 ¢Lv0°0 11¢0°0 G096'T 99600 8¢00 70
G814°0- 6.0¢°0 GCLT'0 6961°0 G884°0 €sr0°0 11¢0°0 G961 9600  1¢0°0 €0
681470~ jadta 99.1°0 avero 8686°0 LLY0°0 11¢0°0 9896°T 7940°0  ¥10°0 ¢0
G614°0- ¥cc0 PP8T°0 8L9L°0 L6061 LLY0°0 11¢0°0 6896°T L80°0 1000 10
650" 891¢°0 9L1°0 €eas’l GI8L°¢ 46¥0°0 11¢0°0 GvL6°T €L490°0 0 0
Aymn dxg o1 csuop) So7  podojduoupn  podojduury ‘dwoup  podordury uoryeIn(J orey (p) 010y
98RIOAY  A9(] PIS  A9(] ‘PIS 19SSy URSIN oSSy URSIN  JH UeO]N JH uweslNy -dweup) uesyy -dweupn  xe], juowede[day]

0=(Dr=(0)r8LT=(1—1)/T'1€0= ¢ 04C = 0 UWONONPOIJ SWOH YI\

49



060
St oel quawrede[dal Tewrydo ‘osed SIY) U] "()G'g ST S[RNPIAIPUL JO I9jourered UOISIoA®R YSLI puR ‘A39100s o) ul () = (1)x = (0)L)
pIezey [eIOW ou SI oIy} ‘GF'] = (4 — 1)/ pue gg'0 = ¢ siojourered yjm uoronpoid awWoOY Op 0} POMO[[e oIe S[RNPIAID
Ul oYM ‘Sojel juatmede[dol JUuLISPIp e wniiqrmba oAnreduiod ATRUOTje)s Ul SJUSTIOW dUWOS SMOYS 9[qe} ST, FT 9[qel

Ly 0- 11610 evaro 1G€EY°0 ¢06¢°0 ¢cy00 11¢0°0 ¢0L9°T L890°0  990°0 60
1L7°0- 6V.L1°0 €0¥1°0 er8e o 1ce0 6600 11¢0°0 7651 80900 9500 80
80L7°0- LLLTO ¢EVL0 L61€0 902€0 ¢ev00 11¢0°0 ¢V6a'T GLS00 6700 L0
G0LY°0- L91°0 IvET0 €¢c0 L1¢€0 6cv00 11¢0°0 G0L8'T 9940°0 ¢¥0°0 90
G0LY°0- LOLT0 GLETO G810 661€°0 6cv00 11¢0°0 116°T €940°0 8€0°0 Gq o
G0L7°0- V9LT°0 e€v1o 94410 802€0 ¢cy00 11¢0°0 9416°T 8G40°0  G€0°0 g0
LOLYV 0" ¢981°0 1¢ST 0 ¢L0T1°0 6L1€°0 ¢cv00 11¢0°0 co76°T 19600 ¢€0°0 avo
1.7°0- 96610 97910 1680°0 66¢€°0 6600 11¢0°0 9¢96'1 99600 8¢00 70
VILY O~ GL0c¢°0 GILTO 1¢°0 9L64°0 6€70°0 11¢0°0 LyG6'T 19600  Tc0°0 €0
6T.LV°0- 8€1¢0 TLLTO Ivey 0 Gro0'T 8€TY0°0 11¢0°0 ¢956°T €940°0 V100 ¢0
VeLy 0- 8Cac0 9¥81°0 12080 10961 Lyv0°0 11¢0°0 7€96°T 69450°0 L0070 10
€LV 0" ¥¢c 0 8G8T°0 ¢906°T G96€8°¢ ary0°0 11¢0°0 8896°T L9490°0 0 0
Aymn dxg o1 csuop) So7  podojduoupn  podojduury ‘dwoup  podordury uoryeIn(J orey (p) 010y
98RIOAY  A9(] PIS  A9(] ‘PIS 19SSy URSIN oSSy URSIN  JH UeO]N JH uweslNy -dweup) uesyy -dweupn  xe], juowede[day]

0=(Dr =)L ‘cFT1=(—1)/TCC0=7® ‘05T =20 ‘UOONPOIJ SWOH YI

50



060
St o7el quawrede[dal Tewrydo ‘osed SIY) U ()()'g ST S[RNPIAIPUL JO I9joureled UOISIoA®R YSLI pue ‘A39100s o) ul () = (1)x = (0)L)
pIezey [eIOW ou SI oIy} ‘Gy'] = (4 — 1)/ pue 1¢°() = ¢ sivjourered [jm uoONPOId SWOY Op 0} POMO[[e oIe S[RNPIAID
Ul UOYM ‘sojel juatmede[dol JUuLISPIp e wniiqrmba oAnreduiod ATRUOTje)s Ul SJUSTIOW dUWOS SMOYS 9[qe} ST, GT 9[qel,

9€8¢€°0- €89T1°0 61600 66770 1Gv€0 ¢€90°0 11¢0°0 68CL°T L¥90°0  €L0°0 060
€e8C 0" 6TLT°0 €460°0 804€°0 v0¥e 0 ¢€90°0 11¢0°0 608¢"T GL50°0 9900 080
0€8€°0- €GLT 0 6860°0 0T0€0 Ivyeo ¢€90°0 11¢0°0 L809°T €400 LS00 040
8¢8E°0- T08T°0 Ggeoro 7961°0 68¢€°0 ¢€90°0 11¢0°0 €9eL’T L2G0°0 67070 09°0
LT8E0- 66L1°0 8€0T°0 ¢00T°0 9LE€°0 ¢€90°0 11¢0°0 €rcL’1 1500 ¥70°0 Gq o
618€°0- €09T°0 7880°0 9L¥1°0 01070 ¢€90°0 11¢0°0 G0c6'T L2400 6€0°0 060
028€°0- G0LT°0 6.60°0 880T°0 ¢66€°0 ¢€90°0 11¢0°0 €016°T 7¢40'0  G€0°0 avo
GG8¢E°0- TI8T°0 98010 66600 666¢€°0 ¢€90°0 11¢0°0 1996°T 6¢50°0  T€00 0¥°0
LT8E0- 6861°0 8€CT0 I8Y1°0 0L94°0 6990°0 11¢0°0 LLG6'T 8¢40°0  ¥¢0°0 0€0
1€8€°0- 060¢°0 LEET0 ayeceo 6126°0 €990°0 11¢0°0 LGG6°T 8€40°0 91070 0¢0
Ge8E0- v61¢°0 QT o 02290 L9071 GL90°0 11¢0°0 €8L6°T 6¢450°0 80070 010
0¥8€°0- €L3C0 V6710 78L9°T 9149°¢ 7290°0 11¢0°0 6996°T 9%40°0  000°0 00°0
Aymn dxg o1 csuop) So7  podojduoupn  podojduury ‘dwoup  podordury uoryeIn(J orey (p) 010y
98RIOAY  A9(] PIS  A9(] ‘PIS 19SSy URSIN oSSy URSIN  JH UeO]N JH uweslNy -dweup) uesyy -dweupn  xe], juowede[day]

0=(Dr=()L‘cFT=0—1)/TT€0= 7% ‘00T =0 ‘UOONPOIJ SWOH I

51



‘0.0 St oye1 Juowede|dal ewrydo ‘osed SIy)} U ‘(' SI S[enplaput jo rojourered
UOTSIDAR YSLI pue ‘A19100s o) Ul (() = (1)L = (()L) pIezey [RIOW SUWIOS ST 919} ‘UOIIONPOId SWOT] OpP 0F POMO[[R JOU SIR S[eNPIA
-IpUl UayM ‘sojel juatrede[dol JUSISPIp e WnLqImbe aanreduiod A1euorje)s Ul SYUSWOW SWOS SMOTS d[qe} SIYT, 9T 9[qel,

G167°0- GL60°0 GL60°0 8TIE0 €8L0°0 000 00°0 L68L'T L6G0°0 95070 60
VI6v°0- Gg60°0 45600 €89¢°0 6480°0 00°0 00°0 69Y8°T 6840°0 €500 80
V16V °0- €960°0 €960°0 1€TC0 Gc60°0 00°0 00°0 7016°T L6600 G0°0 80
116¥°0- ¢890°0 ¢890°0 1000°0 100070 00°0 00°0 1696°1 L6G0°0  9¥0°0 6L o
116¥°0- G¥80°0 G¥80°0 1000°0 1000°0 00°0 00°0 1996°T L6900 €¥0°0 L0
€16 0- 1¢0T°0 1¢0T°0 100070 1000°0 00°0 00°0 1696°1 L6500 700 490
8T6¥°0- €01T°0 €01T1°0 LIVTO0 L81€°0 000 00°0 9846°T LLG0°0  6£0°0 90
81670~ 61110 6T1T°0 €ecro 6v€€0 00°0 00°0 ¥296°T G8G00  9€0°0 gq o
G6¥°0- gcro Gcro g911°0 L04€°0 00°0 00°0 IvL6°'1 8G0°0  ¢€00 g0
Ge6¥°0- 710 1o TI8T°0 Gcs o 00°0 00°0 8L96°1 98600 9200 70
62670~ 66710 66710 GRee0 L9.8°0 00°0 00°0 7846°T €840°0 <200 €0
Ge6Y 0~ 8T9T°0 8T9T°0 61190 €56¢'T 000 00°0 6196°T L8G0°0 €100 ¢0
V670~ 1691°0 169T°0 Gyeo’t 7968°T 000 00°0 TTL6°T L8G0°0 L0070 10
9¥6¥°0- 69.1°0 69.1°0 88L1°C €rece 00°0 00°0 1896°T 8840°0 0 0
Aymn  dxg o1 csuo)) So7  podojduoupn  polojduury ‘dwoup  pedordury uoryeIn(J orey (p) o0y
98RIOAY A9(] 'PIS  A9(] ‘PIS 1SSy URSIN  JOsSY URSIN  JH UeOlN JH uweslNy -dweu() ues]y -dweun  xe], juoweoe[day]

0= (D=L ‘cFT1=A—1)/T 1€0= " ‘00T =0 ‘UOONPOIJ SWOH JMOYI\\

92



G0
St ol quawrede[dal Tewrydo ‘osed SIY) U] "()G'¢ ST S[RNPIAIPUL JO I9jourered UOISIoA®R YSLI puR ‘A39100s oY) ul () = (1)x = (0)L)
pIezey [eIOW ou SI oIy} ‘Gy'] = (4 — 1)/ pue 1¢°() = ¢ sivjourered [jm uoONPOId SWOY Op 0} POMO[[e oIe S[RNPIAID
Ul UOYM ‘Sojel juatmede[dol JUuLIaIp e wniiqrmba oAnreduiod ATRUOTje)s Ul SJUSTIOW dUWOS SMOYS 9[qe} ST, LT 9[qel

LGTG°0- G89¢°0 V.8T°0 9€67°0 G80¢°0 ¢€90°0 11¢0°0 Paea8’1 08,0°0  ¥90°0 060
Ga1s 0" ¢99¢°0 948170 LETVO Gr1c o ¢€90°0 11¢0°0 099.L°1 76900 9500 080
8V14°0- 6¥9¢°0 GI8T'0 90v€°0 9¢1¢’0 ¢€90°0 11¢0°0 LTV9'1 €¢90°0 67070 040
VIS 0- €ve o 0891°0 €c9¢’0 18¢¢°0 ¢€90°0 11¢0°0 6€C9°T 6.50°0 1¥0°0 09°0
8ET14°0- G0€c0 964T°0 Ay 86¢¢°0 ¢€90°0 11¢0°0 G69L°1T 1L60°0  8€0°0 Gq o
LETS 0" 70€c0 009T°0 G891°0 6L2¢°0 ¢€90°0 11¢0°0 02881 1L60°0  ¥€0°0 060
9€149°0- 8€€C0 Gge9T’0 ¢9e10 79¢¢°0 ¢€90°0 11¢0°0 0096°T 8940°0 T€0°0 avo
8ETS0- LEVE0 VCLT0 LG80°0 Sigdal ¢€90°0 11¢0°0 9LL6'T 79600 Lc0°0 0¥°0
9P190- 864¢°0 TG8T°0 0TZ1°0 679¢°0 €L90°0 11¢0°0 Geaeo’t 1L50°0  Tc0°0 0€0
0614°0- 6¢9¢°0 V8810 L6€€°0 90LL°0 7990°0 11¢0°0 6696°T 9.60°0 V100 0¢0
8G14°0- 6.9¢°0 9¢61°0 11070 IG1ET €890°0 11¢0°0 yL6'T 1,L60°0  L00°0 010
g914°0- 1892°0 8E6T°0 69¢8°T L129°C ¢L90°0 11¢0°0 6L96°T G.60°0 0000 00°0
Aymn dxg o1 csuop) So7  podojduoupn  podojduury ‘dwoup  podordury uoryeIn(J orey (p) 010y
98RIOAY  A9(] PIS  A9(] ‘PIS 19SSy URSIN oSSy URSIN  JH UeO]N JH uweslNy -dweup) uesyy -dweupn  xe], juowede[day]

0= (Dr=(0)re¥1=(1—1)/T 1€0= ¢ 0gG'¢ = 0 UWONONPOIJ SWOH I\

53



"G00 St ojRI
Juewede[dal rewrydo ‘esen STy} U] "()G'g ST S[RNPIAIPUL JO Iojouwreled UoIsIaAR SLI pue ‘A1a100s o) ul () = (1)£ ‘00 = (0)L)
pIezey [eIOW ou SI oIy} ‘Gy'] = (4 — 1)/ pue 1¢°() = ¢ sivjourered [jm uoONPOId SWOY Op 0} POMO[[e oIe S[RNPIAID
-UI UoM ‘sojel juowode[dol JuoIoPIp je wnuqrmbo oarrjoduos A1euorje)s ur SJUOWOW SWOS SMOYS d[(RY) ST, :RT O[qR],

08670~ 16220 L8YT°0 1690°1 0940°T €¥80°0 11¢0°0 ¢L10°8 60€49°0  9.¢°0 060
0TL¥°0- LLL2°0 €191°0 0860°T €8¢CC'1 1690°0 11¢0°0 G960°L €cLy’0  €1C0 080
L0V 0~ 819¢°0 1¢91°0 G686°0 e0ve'l ¢€90°0 11¢0°0 67499°¢G Proy0  LST0 040
0EYY°0- 1€9¢°0 8G9T°0 ¢€C60 16€C°T ¢€90°0 11¢0°0 8EV6'Y v69€0 ¥¢10 09°0
LEEV 0~ 807¢°0 9671°0 €ecL’0 LG90T'T ¢€90°0 11¢0°0 6E88°€ 0€T€0 68070 0S¢0
QLT 0- 0s7¢0 VL4810 8¥¥a0 7196°0 ¢€90°0 11¢0°0 1¢50°€ Ggec’0 64900 0¥°0
6V 0- avye0 I8ST°0 GcLa0 6,90°T 8¥90°0 11¢0°0 LLCL'T 0¥cc’ 0 0¥0°0 0€0
Lycv0- €€4c0 GL91°0 190 88VT'T 1990°0 11¢0°0 LT€SC 690¢°0  G¢0°0 0¢0
Ivey 0- G1yeo T16ST°0 €e89°0 194¢°1 7990°0 11¢0°0 €096°T 06L1°0  LTO0 ar°o
LECY 0~ 6¢4¢°0 GILTO 1688°0 Szt €L90°0 11¢0°0 GCeo'T vLST°0  0TO°0 010
LECY 0~ 0L4¢°0 LELT0 980T°T €6cL’T 6990°0 11¢0°0 908¢'T L9¢T°0  S00°0 G0°0
0¥cy 0- 1,920 79LT°0 16041 G€e19°¢ 7290°0 11¢0°0 €196°T 8%40°0  000°0 00°0
Aymn dxg o1 csuop) So7  podojduoupn  podojduury ‘dwoup  podordury uoryeIn(J orey (p) 010y
98RIOAY  A9(] PIS  A9(] ‘PIS 19SSy URSIN oSSy URSIN  JH UeO]N JH uweslNy -dweup) uesyy -dweupn  xe], juowede[day]

00= (1)L 0z0=(0) ‘¢¥T=(21—1)/T 1€0 =P ‘04°¢ = 0 'WONONPOIJ SWOH YIA\

o4



"Gz St 9jel yuoweoe[dar Tewrydo ‘9ses S} Ul "()G°E ST S[RNPIAIPUI JO Iojoureted UOISIOAR

Ssu pue ‘K19100s o) ul () = (1)L ‘0g’0 = (0)L) pIezey [BIOW dWOS SI 9I9Y) ‘UONONPOId SWOY OP 0} PaMO[[e J0U dIe S[enpIA
-IpUl WoyM ‘sojel juowode[dol JuaIofIp Je wWNLIqIMbo oAIjoduion ATRUOIIR]IS Ul SJUOWIOW dUWIOS SMOT[S 9[(®} SIY T, 6T (el

€L89°0- GLTC0 GLT1C0 L0€0'T L8¢T'T 000 00°0 ¢569Y 866¢°0  6ET°0 60
66,9°0- ¢50¢°0 ¢50c¢°0 ¢6¥6°0 LIVT'T 000 00°0 qdin L24c’0  601°0 80
G960~ 8961°0 8961°0 7978°0 €6¢0'T 000 00°0 LI91€°€ 1,610 1800 L0
695°0- 9¢L1°0 9¢LT°0 L8€9°0 18%6°0 00°0 00°0 €8ILC 98G¢T°0 900 90
7€990- L91°0 L91°0 90L€°0 €ce9’0 000 00°0 6740°¢ 7901°0  1¥0°0 g0
7¢aq0- Gr91°0 Gv91°0 6L9¢°0 ¥8EL0 00°0 00°0 8GY6°T 11600 €00 70
6¢S4°0- 9¢LT°0 9¢LT°0 1¢LE0 19980 000 00°0 6919°T €LL0°0  1¢0°0 €0
€1499°0- 8991°0 8991°0 €coro L9670 00°0 00°0 8G96°T 8640°0 9100 Gco
91640- 8L91°0 8L91°0 84T9°0 LECTT 00°0 00°0 1996°T L6900 €100 ¢0
16550~ 6V.L1°0 6V.LT°0 L8L°0 Iv8y'1 00°0 00°0 1696°T L6G0°0 60070 aro
7¢aq0- I8LT°0 I8LT°0 6990°T 94481 000 00°0 1696°1 L6G0°0 90070 10
8C499°0- 618T°0 61810 L8YET V8€C'C 00°0 00°0 1696°1 L6G0°0  €00°0 600
6ESS0- VEST0 VEST0 [L61°C 9€81°¢ 00°0 00°0 1996°1 L640°0 0 0
Aymn  dxg o1 csuo) So7  podojduroupn  podojduury ‘dwoup  pedordury uoryeIn(J orey (p) o0y
98RIOAY  A9(] 'PIS  A9(] ‘PIS 1SSy URSIN  JOsSy URSJN  JH UeOlN JH uweolNy -dweu() ues]y -dweun  xe], juoweoe[day]

00= (D)2 0z0=(0)L 'SP T=(2—T1)/T " 1€0 =P ‘05 = £ TWONINPOIJ WO IMOYIIA\\

95



"G00 St ojRI
Juewede|dal Tewrydo ‘esed SIY) U] “()G'g S S[RNPIAIPUI JO Iojourered uolsioA® YSLI pue ‘A19100s o) ut (0T = (T)L ‘0z°0 = (0)L)
pIezey [eIOW ou SI oIy} ‘Gy'] = (4 — 1)/ pue 1¢°() = ¢ sivjourered [jm uoONPOId SWOY Op 0} POMO[[e oIe S[RNPIAID
-UI UoM ‘sojel juowode[dol JUuoIoPIp je wnuqrmbo oarrjoduwos A1euorye)is ur SJUSWOW SWOS SMOYS d[(RY) ST, :0F O[q®I,

48670~ 0¢Lc0 ¢IOrT0 8LEYO 0LLL70 €¥80°0 11¢0°0 086€°9 1ecs'0  6.¢°0 060
G9L¥°0- 99.¢°0 L2ST°0 8T¥8°0 88480 €¥80°0 11¢0°0 06.48°¢ ¢9L¥'0  €CC0 080
LTG0~ 9¢9¢°0 L2910 Ge8L’0 9L96°0 8790°0 11¢0°0 65L97 8¢0v'0  €91°0 040
LV 0- 994¢°0 €091°0 87€9°0 6868°0 ¢€90°0 11¢0°0 ¢E8GE 809€°0 4¢T0 09°0
9eer 0- Sizsall 0¥¥rT0 06.5°0 042670 ¢€90°0 11¢0°0 08¢e’€ 090€°0 16070 0S¢0
V8¢Y 0~ 004¢°0 01T91°0 gI8¢0 9PrL 0 ¢€90°0 11¢0°0 0617°¢ 914¢'0 €900 0¥°0
16¢¥°0- 8¥1¢ 0 ¢84T°0 GLLED 9€e8°0 €5990°0 11¢0°0 G080°¢ 0¥1¢’0  ¢¥0°0 0€0
8VCr0- 16920 6891°0 €90s°0 9¢00°T 64990°0 11¢0°0 17€0°¢C 6002’0 9¢0°0 0¢0
ever0- e o 78410 g169°0 1¢eC'T ¢990°0 11¢0°0 9¢66°T 068T°0  6T0°0 ar°o
6€CY 0" 687¢°0 €L9T°0 16€8°0 0L6€°T 6990°0 11¢0°0 0TceE'T vPr10 11070 010
LECY 0~ 794¢°0 1GLT°0 ecar't CVrL1 G990°0 11¢0°0 6V4E’T GeET’o <000 G0°0
0¥cy 0- 1,920 79LT°0 e6¥8'T G€e19°¢ 9990°0 11¢0°0 1299°1 g890°0 0000 00°0
Aymn dxg o1 csuop) So7  podojduoupn  podojduury ‘dwoup  podordury uoryeIn(J orey (p) 010y
98RIOAY  A9(] PIS  A9(] ‘PIS 19SSy URSIN oSSy URSIN  JH UeO]N JH uweslNy -dweup) uesyy -dweupn  xe], juowede[day]

010=(T1)L‘0z20=(0)L ‘¢ 1= (1—T1)/1 ‘1€0 =P ‘0¢g = © ‘WOIONPOIJ SOWOH I\

56



"0Z°0 St 9yl yuoweoe[dar Tewrydo ‘9ses Sy} Ul ()G°E ST S[RNPIAIPUI JO Iojotreted UOISIOAR

SSLL pue ‘Aeros o) ul (0T = (1)L ‘0g°0 = (0)%) pIezey [RIOW aWOS ST 9191[} ‘UOIONPOId SWOT Op 0] PIMO[[R JOU dIR S[eNPIA
-IpUl WoyM ‘sojel juowode[dol JuaIoHIp Je WNLIqIMbo oA1Ijoduion ATRUOIIR)IS Ul SJUOWIOUW dUWIOS SMOT[S 9[(®Y SIY ], :1¢ O[eL

68470~ vE1C0 VE1C0 11880 T1€6°0 000 00°0 160T¥ 19620  €VvI°0 60
9LL9°0- 9€0¢°0 9€0c¢°0 8L9L°0 167670 000 00°0 G08se’e v1gc’0 €110 80
9994°0- L8T°0 L8T°0 8L2S9°0 €€L0 000 00°0 Q1vve 668T°0 €80°0 L0
609470~ 6V.L1°0 6V.L1°0 L9.7°0 G8¥.L0 000 00°0 8ETEC €191°'0 €900 90
764990- 8G91°0 84G9T°0 88€¢0 60890 000 00°0 8¢C9'T €91I1'0  ¥90°0 g0
L2G85°0- G891°0 G891°0 ereco 6690 00°0 00°0 8491 L260°0  T€0°0 70
¥¢4aq0- 8ELT0 8ELT0 8€4E0 LV18°0 00°0 00°0 Paal 76,L0°0 ¢c00 €0
7¢aq0- 89LT°0 89LT°0 180570 7€c0'T 00°0 00°0 8T09°T 8L0°0  8TO00 Gco
91640- 8L91°0 8L91°0 84T9°0 LECTT 00°0 00°0 1996°T L6900 €100 ¢0
16550~ 6V.L1°0 6V.LT°0 L8L°0 Iv8y'1 00°0 00°0 1696°T L6G0°0 60070 aro
7¢aq0- I8LT°0 I8LT°0 6990°T 94481 000 00°0 1696°1 L6G0°0 90070 10
8C499°0- 618T°0 61810 L8YET V8€C'C 00°0 00°0 1696°1 L6G0°0  €00°0 600
6ESS0- VEST0 VEST0 [L61°C 9€81°¢ 00°0 00°0 1996°1 L640°0 0 0
Aymn  dxg o1 csuo) So7  podojduroupn  podojduury ‘dwoup  pedordury uoryeIn(J orey (p) o0y
98RIOAY  A9(] 'PIS  A9(] ‘PIS 1SSy URSIN  JOsSy URSJN  JH UeOlN JH uweolNy -dweu() ues]y -dweun  xe], juoweoe[day]

010 = (1) ‘0z20=(0)L ‘SFT=(2—1)/1 ‘1€0 =P ‘05 = 0 ‘WONONPOIJ dWOH IMOYITA\

57



