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Abstract

In this paper, we explore the role of Generalized Social Trust (GST) in promoting public health during
pandemics. We theorize and empirically test the effect of GST on individual’s likelihood (LTP) and
willingness to pay (WTP) for vaccines of different efficacy. Using survey data from Madhya Pradesh,
India, which was collected just before the COVID-19 vaccine rollout in 2021, we find a positive role of
GST in promoting LTP and WTP for different vaccine variants. Our identification strategy relies on
exogeneous variation in out-group trust of neighbors of respondents as instrument variables. The
findings are robust to multiple internal validity checks. Importantly, we find that when efficacy of the
vaccine falls, the marginal effects of GST on LTP and WTP increase. The finding suggests that when an
individual with higher GST faces a higher chance of infecting others through availability of lower
efficacy vaccine, sheislesslikely to free ride and thus pay more at the margin.
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Rein in Pandemic by Pricing Vaccine: Does Social Trust Matter?

1. Introduction

Preservation of the human race has often been attributed to the remarkable quality of social cooperation
(Heilbroner, 2011). Scholars across disciplines have identified evolution in people’s ability to place trust
in one another as the core component of social capital that drives such cooperation (Putnam, 1995;
Inglehart, 1997; Fukuyama, 1995). In times of public health crises, can such trust protect public health?
Using a theoretical framework and a primary survey from India, we ask if higher social trust can improve
two aspects of paying for COVID-19 vaccines: people’s likelihood (LTP) and their willingness to pay
(WTP). The former allows us to look at the effects at the extensive margin and the latter at the intensive
margin, respectively. In the process, we also assess this relationship of interest for vaccines with lower

efficacy.

In the initial months of the pandemic when non-pharmaceutical interventions were the dominant
public health response, higher social capital, including social trust, was associated with a decline in
mobility and improved compliance with social distancing protocols (Barrios, et al., 2021; Miiller & Rau,
2021; Borgonovi & Andrieu, 2020). However, rising economic and psycho-sociological burden posed
constraints on sustainability of these measures (Goldstein, et al., 2021). Importantly, as scientific
breakthroughs were made and vaccines became commercially available since early 2021, vaccination
drives en masse became the mainstay of the global public health response. As vaccines lower the risk of
contraction and spread of virus, they have both private and social benefits, thereby exhibiting

characteristics of a public good.

In modemn societies, specialization and globalization necessitate frequent interactions amongst
strangers, resulting in the development of a generalized notion of trust. This has over the years gained
prominence over specific trust, which involves interaction with a narrower circle of familiar people
(Delhey, 2011). Evidence suggests that social trust is the basis of reciprocity, social cohesion, collective
action (Helliwell & Putnam, 2004; Uslaner, 2002) and has also been described as the ‘civic lubricant’ for
prosperous societies (Delhey, 2011). As higher social trust is associated with more concern for others, an
individual’s demand for vaccines can potentially increase because it reduces the possibility of passing on
the infection to others. In this paper, we develop a theoretical basis for this argument and present
empirical evidence from India on how such trust can influence the LTP and WTP for COVID-19
vaccines. Further, we examine the implications of higher vaccine efficacy on these marginal effects of

social trust, which work through two channels. First, through a reduction in general risk of infection,
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which enhances private incentive to pay more (private incentive channel). Second, through a reduction in
the loss one can inflict on others through social interaction, which encourages free riding and paying less
at the margin (free-riding channel). Which one of these two opposing channels dominates over the other

is an empirical question.

As in most countries, COVID-19 cases in India were first reported from metropolitan cities,
which were better integrated into the global supply chain network and had higher exposure to
international travelers. By the end of March, 2020, as lockdowns and other containment measures brought
economic activity to a standstill, a painful exodus of migrant workers to rural areas followed (Ratha, et
al., 2020; Rathore & Khanna, 2021), which predicted the COVID-19 diffusion pattern (Lee, et al., 2021).
As COVID-19 cases started to rise, a vital concern was that of infection spreading to rural areas, which
are characterized by poor health infrastructure, paucity of testing services and surveillance systems
(Kumar, et al., 2020). In this context, we focus on peri-urban areas, which emerge with increasing
urbanization. These areas are rural as per the administrative division but find themselves on the expanding
urban periphery. Residents here maintain strong economic ties with urban centres and rely upon them for
employment and livelihood. This unique spatial and economic feature makes these areas vulnerable to
infection. Moreover, as these areas serve as a buffer between urban and rural spaces, they are also
strategically important in efforts to contain the spread of infection. In early 2021, we conducted
a household survey in such settings for a hypothetical set of COVID-19 vaccines, one with 70% and the
other with almost full efficacy. Among other things, we inquired about people’s LTP and WTP for these
vaccines. Importantly, this survey was conducted at a time when only the healthcare and other frontline
workers were being inoculated and mass vaccination was yet to begin. Also, there was a general lack of
clarity over how vaccines would be distributed and priced for the general public. In the survey, we also
asked specific questions that were intended to measure social trust and elicit in-group (trust for people

with whom one interacts frequently) and out-group trust (trust for somebody less familiar).

As predicted by our theoretical model, which is validated by the empirical results, we find that
respondents with higher social trust report higher LTP and WTP for the vaccine with almost 100%
efficacy, thereby exhibiting a significant effect at the extensive and intensive margin. On average, one
standard deviation increase in social trust is associated with an increase of 13 percentage points (72
percent) in the LTP (WTP) for this vaccine variant. Using exogenous variation in out-group trust of
neighbors of the respondent as instrumental variables (IV), we find the results remain positive and
significant. For robustness check, we use different specifications and an alternate measure of WTP

elicited through a choice experiment. We also test for coefficient stability under omitted variable bias
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through bias adjusted treatment effects (Altonji, et al., 2005; Oster, 2019). Next, instead of fully
exogenous, we consider the [V to be “plausibly exogenous” and obtain the relevant bounds for which the
treatment effect remains strictly greater than zero. We also conduct the doubly robust Inverse Probability
Weighting Regression Adjustment (IPWRA) and Lee bounds to estimate upper and lower bounds of these
effects to account for any potential bias because of vaccine hesitancy.! We similarly find statistically
significant and positive relationship between social trust and LTP and WTP for vaccine with lower
efficacy (70%). Importantly however, these effects are significantly higher for the lower efficacy variant,

which suggests that the free-riding channel dominates the private incentive channel in the present context.

The main contributions of this paper are as follows. First, we contribute to the literature on the
importance of social trust during public health emergencies. Existing evidence highlights its effects on
reducing mobility and improving compliance, which are important but difficult to sustain over time. We
find that social trust is vital in promoting the LTP and WTP for COVID-19 vaccines, which has been the
mainstay of the public health response and is likely to be the preferred option to tackle future pandemics.
Second, our findings reveal that higher social trust counters lower efficacy of a vaccine variant by
assigning a higher social value at the margin. This may be vital in scenarios where more effective

vaccines need more time and resources to be developed and globally distributed.

The structure of the paper is as follows. Section 2 provides a theoretical basis that links
generalized social trust and LTP for COVID-19 vaccines. Section 3 presents data and the identification

strategy. Section 4 presents findings and tests for internal validity. Section 5 concludes.

2. Theoretical Framework
This section presents an analytical framework to illustrate the role of social trust on individuals® LTP for
vaccine against a virus infection. Consider a society with a continuum of individuals susceptible to such
infection. Individuals may get infected either exogenously or through social interaction. However, the risk
of infection can be reduced through vaccination at a price. Everyone independently decides whether to get
vaccinated by this price. Let 6; € {0, 1} denotes vaccination status, which is private information of
individual i: 8; = 1 if individual i is vaccinated, and 8; = 0 otherwise. Let v € (0, 1] be the efficacy of
the vaccine, which is common knowledge and does not vary across individuals. Since we focus on a
representative individual, the subscript i will be dropped henceforth, but it is understood that 6 varies

across individuals and the average vaccination rate in the economy is 6.

! Overall vaccine hesitancy was low, and 97% and 90% respondents were keen to get vaccinated with the
hypothetical variants of ~100% and 70% effective vaccines, respectively.
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An individual with characteristic & (which can be related to health, family, nature of jobs or
location) gets infected in two ways: either in course of necessary economic activities with probability
p(8v; 0,k) or in course of social interactions with probability g. We assume that the social circles are
exogenously given, as is one’s economic sphere of interactions.> The simplest way to model the intra-
group risk of infection is to assume that ¢ depends on the economy-wide average vaccination rate along
with the efficacy of vaccination and the size of the group. Thus, we hypothesize ¢ = q(8, S). Expectedly,
¢q() falls with 8, and rises with S. Next, with an assumption of random matching both at workplace and

society we can write one’s probability of getting infected as
p(8v; 6,k) = p(8v; 6,k) + (1~ p(6v; 8,1))4(8.,5). ()

Similarly, we define the probability of the same individual infecting other members of one’s social group

as
r(6v; 8) = p(6v; 6,k)[1—q(6,9)]. 2

A natural restriction would be that 0 < p(v; 8) < p(0; ) <1 and p(.) is a strictly decreasing function
in v. Being vaccinated as well as the efficacy of the vaccine reduce one’s chance of catching infection. In
addition, we assume that an individual cares about not passing the infection to others when he has some
amount of social trust, which we denote by a(§), which may depend on the size of the group he interacts

with.

Infection leads to illness, disutility and economic losses, which we combine into a loss function
L(8v, k) of the representative individual with vaccination status 8. The same individual imputes L(S) =
L(6v;S) as the cost he will inflict on fellow social group members if he infects them. Again, natural
restrictions are 0 < L(v) < L(0), 0 < L(v) < L(0), and L(.) and L(.) are strictly decreasing in

vaccination status @ and the average vaccination rate 8, respectively.
Individuals are risk neutral and the utility of our representative individual from vaccination status 6 is

u(6;6,v,0,k) = — p(0v; 0, k)L(6v, k) — o (S)[r(6v; 6, k)L(S)]. (3)

2 An implicit assumption is that one’s livelihood involves a large group of people, over which it is difficult to get
individualized information. Of course, ‘work from home’ can be easily accommodated by setting p(.)=0.
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Substituting 8 = 1 and 8 = 0 respectively we derive the utility levels of being vaccinated and not being
vaccinated, from which we can calculate the gains from vaccination as Au(k) = u(v, k) — u(0, k). More

explicitly, this expression becomes
Au(v, k) = p(0,k)L(0,k) = p(v, K)L(v, k) + a(S)[r(0,k) — (v, K)]L(S). C))

Since p(0) > p(v) and L(0) > L(v), gains from vaccination is always positive, even if for someone who
is utterly selfish, i.e., a(S) = 0, or someone who is a hermit (i.e., has no social group at all). An

individual with characteristic £ will be willing to pay for the vaccine of efficacy v, at most Au(v, k).
Let us also note that greater social trust will raise the WTP for the vaccine

RO~ [r(0,0) — 1@, DIEES) = (1-4@0.9) 0,0~ p@ VIS > 0. (3)

Further the marginal effect of social trust on the WTP for vaccine varies with the vaccine efficacy in the

following way:

dAu(.) = )2 () -
1-4q(6,S -—— L(S 0 —9
252 = (1-a@.9) |- 52 1)+ 160 - p(w) o
In the above expression the first term is positive while the second term is negative, making the overall
sign ambiguous. Moreover, the negative term increases in the average vaccine rate of the economy. So, it
is plausible that with very high vaccination rate the above marginal effect can be positive, which reflects

free-riding incentive at the margin.

We can rewrite the above expression by making the following manipulations:

dhu(. _ L
v aug() :(1—q(9,5)) [_%_ L(S) 3 [(p(o) p(v)] ]

Lp(v) [_ QLGOS IOIP voL
v

_ 2
- (1 - q(B,S)) v p p(v) Lov

_ 27 —
=(1-q(0,9) 22 [-n,, + W)L 0z, |.

where &(v)= M is the relative attractiveness of the vaccine efficacy. The marginal effect of

vaccine efficacy on the effect of social trust depends on two elasticity terms. 7, ,, is the elasticity of the



general infection probability with respect to vaccine efficacy and 7y ,, is the elasticity of others’ loss with
respect to vaccine efficacy. Both elasticity values are negative, but they work in opposite directions. The
second effect is amplified by the magnitude of relative efficacy gain and the overall vaccination rate. If
the second effect dominates, the effect of vaccine efficacy on the marginal impact of social trust will be
negative. On the other hand, if the elasticity of others’ loss is small and the first effect dominates then the

effect of vaccine efficacy on the marginal effect of social trust will be positive.

In general, vaccine efficacy impacts on the marginal effect of social trust through two channels: one
through a reduction in the general risk of infection, and the other through a reduction in the loss one can
inflict on other people with whom the individual interacts socially. The first channel provides private
incentive to pay more for the vaccine (private-incentive channel), while the second channel encourages to

free ride and pay less at the margin (free-riding channel).
3. Data and Methodology
3.1 Sampling

To study the relationship of interest, we conducted a primary survey between January 31 to February 14,
2021. Given our focus on peri-urban areas for the reasons mentioned previously, we used a sampling
strategy that had elements of both purposive and random selection. We purposively chose the capital
district (Bhopal) in the state of Madhya Pradesh. During the first wave of COVID-19 infection, Madhya
Pradesh reported a reproductive number (Ry) of 3.36, which was among the highest in India (Ghosh, et al.,
2020). Historically, the state accounts for the majority share of outmigration in India (Das & Saha, 2013),
and the increased reverse migration due to loss of livelihood translated to higher chances of infection

spread.

Here, a mapping exercise was conducted to identify peri-urban areas (village councils) which met two
qualifying criteria. These were, (a) village councils within 25 kilometres of the major railway station
(Bhopal Junction) in the district and, (b) at-least half of the village households having someone working
in Bhopal city before COVID-19 crisis, as reported by the elected village head. 11 villages across six
village councils (clusters) satisfied these conditions and were all selected for the survey. Probability

proportional to size (PPS) was used to randomly select 1,251 households across these 11 villages.?

3.2 Variables

3 Details in Appendix Section-1.



We consider two hypothetical variants of COVID-19 vaccines, one with almost full efficacy and the other
with 70% efficacy. For both, we posed question in an open-ended format to elicit WTP, where we asked
“Assume that a corona vaccine is available which can be effective for almost all individuals who are
given the vaccine. What is the maximum amount you are willing to pay for each household member on
average?”. Next, we ask a similar question replacing “almost all” by “7 out of 10”. In addition to these
outcome variables, we also use modified double-bounded dichotomous choice contingent valuation
method to ascertain WTP for robustness check. The open-ended questions have a continuous distribution,
which can vary from [0, +oo] and, thus, provide the most efficient estimates (Boyle, 2003). Nevertheless,
such open-ended questions may induce the respondents not to reveal their preferences honestly; thereby
the responses might be biased. The use of self-reported certainty scales through the choice experiment can
help in minimizing reporting bias, if any.* The questions used for the analysis are detailed out in the

appendix section-3A.

To measure the level of generalized social trust (GST) we asked the following questions, which
were based on our formative qualitative research (details available in Appendix section-3B): (i) “suppose
that someone from your immediate neighborhood faces a sudden crisis and needs your help. In your view,
what is the likelihood of this person approaching you for help?”’ (ST1); (ii) “suppose two of your
neighbors have a quarrel over something trivial. How likely is it that you would try to mediate and settle
the matter?” (ST2); (iii) “think of one of your friends with whom you have not met in the last one to two
years. If that friend needs some important financial help that would reduce your monthly spending, how
likely is it for you to help that person?” (ST3); (iv) “suppose you befriend someone like you some months
back. How likely would you be willing to informally lend a small sum of money to him/ her for something
which is not very urgent?” (ST4). To generate an aggregate measure of GST, we first normalize these

four indicators, sum them up and then again normalize it (Heath and Tan, 2019).

This set of questions that elicit social trust also allows us to distinguish between two separate
groups of trust. The first is the trust in a narrow circle of others who are familiar or known personally and
the second is the wider circle of less familiar or unfamiliar others. Delhey (2011) broadly categories the
former, which is functional in small communities where people interact with each other, as in-group trust.
The latter is called the out-group trust where interaction happens between people who are not acquainted
or familiar with each other. ST1 and ST2 above are related to immediate neighbors and hence we club

them into in-group trust. ST3 and ST4 are both related to friends and acquaintances, thus clubbed into

4 The use of this method has been outlined in recent WTP literature (Alemu et al. 2021; Das et al. 2021).
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out-group trust. Using ST1 and ST2 we develop measures for in-group trust while ST3 and ST4 are used

to create measures for out-group trust, both following Heath and Tan (2019).

In the survey, we also collect information on time-preference, social responsibility, trust in
government, COVID-19 risk perception, beliefs and knowledge, compliance with social distancing
protocols, socio-economic and demographic background, mobility, and the degree of economic shock
experienced because of the pandemic.’ The definition of the variables used in the analysis is provided in

appendix table-T1 and the descriptive statistics of the analytical sample in Appendix table-T2.
3.3 Empirical Specification
We first estimate the following regression specifications for both types of vaccines:

Yie =a+ B.GST;. + 0. Xjc + ;. + & (D

Here Y;. is the LTP and WTP (after inverse hyperbolic sine transformation) for vaccine for respondent,
i, located in village council, c, derived from the open-ended question that we posed. LTP variable, which
measures the extensive margin, takes the value of 1 if the respondent quotes an amount greater than zero
and 0 if she is unwilling to pay any amount. For estimating the WTP (intensive margin), we apply the
inverse hyperbolic sine transformation which allows us to include respondents reporting zero (Burbidge et
al. 1988). GST; is the measure of generalized social trust calculated by normalized summation of the
individual indicators as defined in section 3.2. X; is the vector of individual and household level
covariates that we incorporate in the regression. Appendix table-T1 details out these covariates. We
further control for village council level fixed effects through . and ¢; is the error term. We start with the
vaccine with 100% efficacy to assess whether higher social trust is associated with its LTP and WTP. For
robustness check, we also study the relationship of interest using the hypothetical vaccine with lower

(70%) efficacy.

To account for the concerns surrounding unobserved heterogeneity we use the exogenous
variation in the outer radius trust (ST3 and ST4) of neighbors (survey participants) residing within the
cluster of 500 metres of the respondent household. As mentioned earlier, for out-group trust, we consider
ST3 and ST4, which are related to friends and acquaintances and capture trust on distant non-neighbors.
In simple words, if A and B are neighbors, in-group trust of B (which depends on A) can influence trust

of A, as well as her LTP and WTP in multiple ways. However, the out-group trust of B, which is not

> Questionnaire available in Appendix Section-2.



dependent on A, is unlikely to have a direct influence on the outcome variables of A. The only way it can
influence A’s LTP and WTP is exclusively via A’s measure of generalized trust. This variable is used as

an IV to generate unbiased treatment effects using Two Stage Least Squares (2SLS) regressions.
4. Results

4.1 Effects on the extensive and intensive margin

In table-1, we present the marginal effects from the LPM regression (equation-1) to gauge the effects on
LTP for vaccines with almost 100% efficacy. We estimate the regression with three specifications. The
first one is without controls (column-1). In the second one, we control for the individual and household
level economic and demographic characteristics, including the frequency of going outside for work and
usage of public transport (column-2). The final, preferred specification includes the standardized score on
trust in government and adherence of the pandemic related compliance protocols as explained in section
3.2 (column-3). The findings indicate that individuals with higher levels of social trust are more likely to
pay for the vaccine. We observe an increase of about 13 percentage points associated with one standard
deviation rise in the GST, on average. The effects are robust across all specifications and statistically

significant at 1 percent level.

Table 1: Association of social trust with LTP and WTP for vaccines

LTP WTP WTP (Tobit) Choice
Experiment
) (2 3) () ) (6) () (3)
Social Trust 0.156%** 0.138%**  (.129%*%*  0.967***  0.754***  0.720%**  (.871*** 0.058%**
(0.011) (0.012) (0.012) (0.059) (0.062) (0.066) (0.082) (0.014)
Individual and No Yes Yes No Yes Yes Yes Yes
household
controls
Trust with No No Yes No No Yes Yes Yes
government
COVID-19 norm No No Yes No No Yes Yes Yes
compliance
Village fixed No Yes Yes No Yes Yes Yes Yes
effects
Observations 1,219 1,219 1,219 1,219 1,219 1,219 1,219 1,219
Pseudo R? 0.192 0.285 0.289 0214 0.342 0.349 0.098 0.230

Note: Marginal effects from OLS regressions are presented with robust standard errors. * p < 0.1; ** p < 0.05;
skksk
p <0.01

Next, we present the estimates from OLS regression to assess if individuals with higher GST have higher

WTP for the vaccine. Here as well, we estimate three models with the same specifications as before
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(columns 4-6 respectively). We find a statistically significant association between an individual’s GST
and her WTP for the vaccine. For one standard deviation increase in GST, the WTP increases by about 72
percent on average. We also use a tobit model to estimate the WTP using censored data of those, who
reported of paying a non-zero amount for the vaccines. The findings remain quantitatively similar

(column-7).

Using the choice experiment framework to elicit the WTP, we also run regressions to estimate
how trust is associated with the WTP of Rs. 200 or more. We fix this threshold to avoid skewed
distribution as 72% of the respondents reported that their WTP for the 100% efficacy vaccine is less than
Rs. 200. Importantly, the WTP from the open-ended question is found to be Rs. 141, which matches with
the modal response from the choice experiment. Column-8 of table-1 presents the marginal effects from
the choice experiment with all the controls used in columns 3 and 6. We observe no change in the
findings. On average, one standard deviation increase in GST is associated with close to 6 percentage

points increase in the LTP INR 200 or more for the vaccine with ~100% efficacy.

For robustness check, we use Oster’s (2019) method to account for omitted variable bias, to
estimate parameter & for which the association between GST and LTP turn statistically indistinguishable
from zero (Appendix section-4, Appendix table-T3). The estimated 6 value is 1.3, which is well beyond
the value of one and indicates that the influence of potential unobservables would have to be 1.3 times
that of all the control variables in our model to ensure that the null hypotheses are not rejected (Oster,
2019). A similar exercise for the WTP estimates 6 of 1.36. Also, parameter 6 for the LTP INR 200 or
above is over 1.4, thereby corroborating the inference we draw. With the comprehensive set of control
variables that we have used, this is unlikely to be the case. Therefore, even if we could account for the
unobserved heterogeneity that may potentially confound our estimates, we are still able to reject the null

hypotheses of no overall effects of GST.®
4.2 Effects using I'Vs

For more conclusive evidence on the relationship of interest, we use variation in the outer radius of trust
of neighbors as [Vs. We argue that neighbor’s outer circle trust can only influence respondent’s LTP or
WTP for vaccines via the exclusive channel of respondent’s GST. We check this empirically by

regressing these outcomes on the main variable of interests, the IVs and the set of covariates. The

& Multiple empirical studies have used this method to obtain the bias adjusted treatment effects (Mukhopadhyay and
Sahoo, 2016; Rathore and Das, 2021)
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coefficients associated with both the IVs are found to be statistically insignificant at 10% level, indicating

that the IVs and LTP/ WTP are not related once respondent’s GST and other covariates are controlled for.

The estimates from the 2SLS regressions on the extensive and intensive margin are presented in
table-2. Please note that we cluster the standard errors at the 500m cluster corresponding to every
household since that is the level at which the Vs are defined. The findings confirm what we inferred from
the naive regressions: greater social trust led to a significantly higher LTP and WTP for the vaccine. In
terms of the effect size, we find that one standard deviation increase in social trust raises the LTP by more
than 25 percentage points. Notably, when compared with naive regression, we find a substantial increase
in the effect size when accounted for the unobserved heterogeneity, which suggests that the naive
regressions had underestimated the impact of GST on LTP. We draw the same inference for the WTP as
well. For robustness check, instead of the two measures of outer trust that are taken together as IVs, we
re-estimate the results by taking each of these variables one at a time and get similar results (table-2).
Importantly, the results from running the 2SLS regression of LTP INR 200 or more, as elicited from the

choice experiment, are also qualitatively similar (table-2).

Table 2: Two-stage least squares regression

LTP WTP Choice Experiment
IV: ST3 and IV: ST3 IV: ST4 IV: ST3 and IV: ST3 IV: ST4 IV: ST3 IV: ST3 IV: ST4
ST4 ST4 and ST4
Social Trust 0.255%%%* 0.180%** 0.343%* 1.614%%%* 1.489%%%* 1.678%* 0.314%* 0.433 %% 0.135
(0.096) (0.085) (0.144) (0.549) (0.501) (0.776) (0.127) (0.134) (0.158)

Individual and Yes Yes Yes Yes Yes Yes Yes Yes Yes
households
controls
Trust with Yes Yes Yes Yes Yes Yes Yes Yes Yes
government
COVID-19 norm Yes Yes Yes Yes Yes Yes Yes Yes Yes
compliance
Village fixed Yes Yes Yes Yes Yes Yes Yes Yes Yes
effects
Wald F-statistics 23.11 19.57 11.84 23.11 19.57 11.84 23.11 19.57 11.84
Observations 1,133 1,111 1,111 1,133 1,111 1,111 1,133 1,111 1,111
Pseudo R? 0.222 0.294 0.077 0.241 0.273 0.225 0.010 -0.242 0.209

Note: Marginal effects from 2SLS regressions are presented with standard errors clustered at the 500m cluster. *

p <0.1; **p < 0.05; ***p < 0.01

Further, following Azar et al. (2021) and considering the Vs to be “plausibly exogenous”, we

estimate the bounds for the effect of GST and find that the gains from social trust remains positive, even
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if the direct effect of the IV is up to 32%-44% of the reduced form effect (Appendix Section 5, table-T4).
In other words, the IVs have to be highly endogenous to reduce the impact of trust on the outcome

variables to zero, which is unlikely given the context we are studying.

We run an array of robustness checks to confirm the internal validity of our results. First, instead
of using robust standard errors, we cluster the standard errors at the 500 m cluster, as has been done for
the IV regressions. Second, instead of standardized scores, we use Principal Component Analysis (PCA)
to create an index of social trust and use it as our main independent variable. Third, we create a
dichotomous variable dividing responding into two categories based on standardized GST, classified as
low trust (median value or below) and high trust (above median values) (See Appendix Table-T5).
Fourth, we include each of the four variables on trust separately in the model (Appendix Figures F1 to
F3). Fifth, we also use the Inverse Probability Weighting Regression Adjustment (IPWRA) to estimate
the unbiased treatment effect of social trust. Conceptually, IPWRA first estimates the probability of an
individual having higher trust and then assigns the inverse of these weights while running the regression.
In all these cases, we find the respondents with higher GST have significantly higher LTP and WTP for
the vaccine. Further, in these regressions, we drop respondents, who are hesitant to take vaccine. The non-
inclusion of these respondents may result in potential non-random attrition bias. To account for this bias,
we use Lee bounds to estimate the effects with adjusted upper and lower bounds (Lee, 2009) and find
both to be significantly higher than zero, thereby providing evidence for a clear relationship between GST
and LTP and WTP (Appendix Table-T3). Together, these findings provide credible evidence of a positive

causal relationship between respondent’s GST and their LTP and WTP for vaccines.
4.3 Is outer radius trust more influential?

To assess if social benefits of vaccination plays a significant role in this overall relationship, we
further examine how each of the four individual variables that measure GST are associated with the LTP
and WTP for the ~100% effective vaccine, after accounting for the other three. Here, in the same model,
we include the aggregate in-group and out-group trust measure together in the regressions. Although the
secular effect of both these measures is important for paying for COVID-19 vaccines, the effect size of
out-group trust appears to be higher (Figure-1). This implies even after controlling for the in-group trust
measures, those who would readily help out-group members report disproportionately higher LTP and
WTP for vaccine. This additionally demonstrates the significant influence of social trust in motivating

people to take up COVID-19 vaccination.

Figure-1: Association of inner and outer radius trust with LTP and WTP
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Note: Marginal effects from OLS regressions are presented with 95% confidence interval calculated from robust

standard errors.
4.4 What are the implications on the vaccine with 70% efficacy?

In comparison to the almost fully effective vaccine, the effects of GST on LTP and WTP for vaccines
with lower efficacy might go in either direction. This depends on the relative importance of potentially
higher losses one can inflict on others through infection transmission vis-a-vis higher general risk of self-
infection due to reduced vaccine efficacy (see section-2). In this setting, we hypothesize that, due to the
decrease in vaccine efficacy, the loss one can inflict on others through social interaction increases
disproportionately compared to associated decrease in private incentive to pay for a vaccine variant with a
higher general risk of infection. This should then result in higher marginal effects of GST on LTP and
WTP for vaccine having lower efficacy. We test this hypothesis by estimating the same models as before
but for a hypothetical vaccine with 70% efficacy. Table 3 presents the estimates for naive as well as 2SLS
regressions using the same IVs as earlier. As seen for the ~100% effective variant, we find a positive
effect of GST on the LTP and WTP, which underscores the importance of the public good character of a
vaccine. Importantly, we observe an increase in the marginal effects when compared to the almost fully
effective vaccine. While one standard deviation rise in GST, on average, increases the LTP (WTP) for a
~100% effective vaccine by 13 percentage points (72 percent), for the vaccine with 70% efficacy, this
effect is 15 percentage points (80 percent) for the naive regressions (table 3). This difference is
statistically significant at 5% level, which remains robust across the 2SLS estimates. Though estimations
from the choice experiment regressions yield a lower WTP for the vaccine with ~70% efficacy, the
difference is not found to be statistically significant. We note that the average WTP is INR 116 for the
70% efficacy vaccine which is lower than ~100% effective variant (INR. 141). This is expected as
individuals are likely to place a higher weightage on private protection against the virus. However, what
is suggestively evident is that the marginal effects of GST on LTP and WTP are higher for the vaccine

having lower efficacy. We argue that this is potentially driven by lower free riding due to higher chances
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of infecting others. More research is needed to produce robust evidence on how GST interacts with

vaccine variants of different efficacy and the exact mechanisms behind this relationship.

Table-3: Effects on the vaccine with 70% efficacy

LTP WTP Choice experiment
LPM 2SLS OLS 2SLS LPM 2SLS
Social Trust 0.148%*** 0.263***  0.800%** 1.712%%* 0.050%**  (0.361***
(0.012) (0.092) (0.066) (0.493) (0.013) (0.116)
Individual and No Yes Yes No Yes Yes
household controls
Trust with government Yes Yes Yes Yes Yes Yes
COVID-19 norm Yes Yes Yes Yes Yes Yes
compliance
Village fixed effects No Yes Yes No Yes Yes
Wald F-statistics 22.16 22.16 22.16
Observations 1,128 1,052 1,128 1,052 1,128 1,054
Pseudo R? 0.321 0.270 0.402 0.285 0.204 0.084

Note: Marginal effects from OLS and 2SLS regressions are presented with robust standard errors and standard

errors cluster at the 500m cluster in parenthesis. * p < 0.1; **p < 0.05; ***p < 0.01
5. Conclusion and Discussion

Over the course of our history, social cooperation has shaped the resilience and progress of humanity.
This has again been challenged by the COVID-19 pandemic. Vaccinations during such crises can prevent
the spread of the infection and reduce severe illness and deaths. In this context, WTP for vaccines
captures the value individuals place, both on self-preservation (private benefits) and on breaking the chain
of infection transmission (social benefits). This paper develops a theoretical model to study the
implications of GST on the LTP and WTP for vaccines and tests its validity using survey data from peri-
urban areas of India. Our findings provide credible evidence of higher GST being causally linked with
significantly higher LTP and WTP for different efficacy variants of COVID-19 vaccines. Importantly,
when efficacy of the vaccine falls, we also find an associated increase in the marginal effects of GST on
LTP and WTP. Thus, with a higher chance of infecting others when using a lower efficacy vaccine, an

individual with higher GST is less likely to free ride and pay more at the margin.

These findings have significant policy implications. It emphasizes the role of social trust in amplifying

resilience in the face of public health emergencies. The higher value attached to a vaccine when

prevailing social trust is high highlights the public good character of vaccines. This also reflects the

importance of preservation and promotion of social trust in communities. During public health

emergencies, the prevailing level of social trust may also be used as a diagnostic tool to identify
15



potentially vulnerable areas that need to be prioritized as part of the public policy response. Importantly,
our findings emphasize the importance of social trust in countering lower efficacy of a vaccine variant by
assigning a higher social value to it at the margin. Additionally, considering the different vaccines used by
different countries, the findings suggest the relatively higher importance of social trust in developing
countries like India, where a vast majority of residents were vaccinated using AstraZeneca (average
efficacy of first dose about 70%) as against more developed countries like the United States of America,
where Pfizer-BioNTech and Moderna were preferred for mass vaccination (average efficacy of 82% to
85%). Importantly, existing literature shows deteriorating levels of interpersonal trust across the globe
(Bardhan, 2022), which can weaken community level safeguards against future public health crises. This

1s a vital theme for further research.

References
Alemu, G. T., Tsunekawa, A., Haregeweyn, N., Nigussie, Z., Tsubo, M., Elias, A, ... & Zemedu, L.
(2021). Smallholder farmers’ willingness to pay for sustainable land management practices in the

Upper Blue Nile basin, Ethiopia. Environment, Development and Sustainability, 23, 5640-5665.

Altonji, J. G., Elder, T. E., & Taber, C. R. (2005). Selection on observed and unobserved variables:
Assessing the effectiveness of Catholic schools. Journal of Political Economy,, 113(1), 151-184.

Azar, J., Marinescu, 1., & Steinbaum, M. (2022). Labor market concentration. Journal of Human

Resources, 57(S), S167-S199.

Bardhan, P. (2022). A world of insecurity: Democratic disenchantment in rich and poor countries.

Harvard University Press.

Barrios, J. M., Benmelech, E., Hochberg, Y. V., Sapienza, P., & Zingales, L. (2021). Civic capital and
social distancing during the Covid-19 pandemic. Journal of Public Economics, 193, 104310.

Borgonovi, F., & Andrieu, E. (2020). Bowling together by bowling alone: Social capital and Covid-
19. Social Science & Medicine, 265, 113501.

Boyle, K.J. (2023). Contingent valuation in practice. In: Champ PA, Boyle KJ, Brown TC, editors. A
primer on nonmarket valuation. Dordrecht Springer: The Economics of Non-Market Goods and

Resources, Netherlands, 83—131.

Burbidge, J. B., Magee, L., & Robb, A. L. (1988). Alternative transformations to handle extreme values
of the dependent variable. Journal of the American statistical Association, §3(401), 123-127.
16



Das, U., Paul, A., & Sharma, M. (2023). Reducing Delay in Payments in Welfare Programs:
Experimental Evidence from an Information Dissemination Intervention. The World Bank

Economic Review, lhadO11.

Das, U., Rathore, U., & Pal, R. (2021). On willingness to pay for Covid-19 vaccines: a case study from
India. Human Vaccines & Immunotherapeutics, 17(12), 4904-4913.

Das, K. C., & Saha, S. (2013). Inter-state migration and regional disparities in India. Retrieved from

http://iussp. org/sites/default/files/event call for papers/Inter-state% 20migration  IUSSP13. pdf

Delhey, J. N. (2011). How general is trust in “most people”? Solving the radius of trust problem.
American Sociological Review, 76(5), 786-807.

Fukuyama, F. (1995). Trust: The Social Virtues and the Creation of Prosperity. New York: Free Press.

Goldstein, P., Levy Yeyati, E., & Sartorio, L. (2021). Lockdown fatigue: The diminishing effects of
quarantines on the spread of COVID-19. CID Working Paper Series.

Ghosh, P., Ghosh, R., & Chakraborty, B. (2020). COVID-19 in India: Statewise analysis and prediction.
JMIR public health and surveillance, 6(3), €20341.

Haushofer, J., & Shapiro, J. (2017). Erratum to “The short-term impact of unconditional cash transfers to
the poor: Experimental evidence from Kenya”. The Quarterly Journal of Economics, 132(4),

2057-2060.

Heath, R., & Tan, X. (2020). Intrahousehold bargaining, female autonomy, and labor supply: Theory and

evidence from India. Journal of the European Economic Association, 18(4), 1928-1968.

Heilbroner, R. L. (2011). The worldly philosophers: The lives, times and ideas of the great economic
thinkers. New York: Simon & Schuster.

Helliwell, J. F., & Putnam, R. D. (2004). The Social Context of Well-Being. Philosophical Transactions
of the Royal Society of London, 359, 1435-46.

Inglehart, R. (1997). Modernization and Postmodernization: Cultural, Economic, and Political Change in

43 Societies. Princeton, NJ: Princeton University Press.

Kumar, A., Nayar, K. R., & Koya, S. F. (2020). COVID-19: Challenges and its consequences for rural
health care in India. Public Health in Practice, 1, 100009.
17



Lee, J. N., Mahmud, M., Morduch, J., Ravindran, S., & Shonchoy, A. S. (2021). Migration, externalities,
and the diffusion of COVID-19 in South Asia. Journal of Public Economics, 193, 104312.

Lee, D. S. (2009). Training, wages, and sample selection: Estimating sharp bounds on treatment effects.

The Review of Economic Studies, 76(3), 1071-1102.

Mukhopadhyay, A., & Sahoo, S. (2016). Does access to secondary education affect primary schooling?

Evidence from India. Economics of Education Review, 54, 124-142.

Miiller, S., & Rau, H. A. (2021). Economic preferences and compliance in the social stress test of the

COVID-19 crisis. Journal of Public Economics, 194, 104322.

Oster, E. (2019). Unobservable selection and coefficient stability: Theory and evidence. Journal of
Business & Economic Statistics, 37(2), 187-204.

Putnam, R. D. (1995). Bowling Alone: America’s Declining Social Capital. Journal of Democracy, 6, 65—
78.

Ratha, D. K., De, S., Kim, E. J., Plaza, S., Seshan, G. K., & Yameogo, N. D. (2020). COVID-19 crisis

through a migration lens.

Rathore, U., & Khanna, S. (2021). Impact of COVID-19 on MSMEs. Evidence from a Primary Firm
Survey in India, Economic and Political Weekly, 56(24), 28-38.

Rathore, U., & Das, U. (2021). Health Consequences of Patriarchal Kinship System for the Elderly:
Evidence from India. The Journal of Development Studies, 1-19.
doi:https://doi.org/10.1080/00220388.2021.1939863

Uslaner, E. M. (2002). The Moral Foundation of Trust. Cambridge, UK: Cambridge University Press.

Wooldridge, J. M. (2010). Econometric analysis of cross section and panel data. Cambridge,
Massachusetts: MIT Press.

Yamin, D. (2022). Vaccine inequality benefits no one. Nature Human Behaviour, 6(2), 177-178.

18



61

(zeoe
‘P61 KRN Passaoe 1s8]) U S8 ST90SH0 191 [-pIUre[dXd-UIXeA0-S-[d3]01q-TeIe[q-P[aISIA0J-S-WNIdS-3UDIN0S-]A0S3-S[-1S0J-1B M -TB/BIPUT/SMIU /U0 TUTWD AT MMM /7:SA1NY

“PIOYasnoy Yy} ur Suryew UoISIddP [BIOUBULY JO SUWIIS) UI IXoU
sem oym pjoyasnoy ay} ul uosidd oy} pomalAIoIUl dm ‘SHSIA pajeadal 901y} UO S[qE[IBAE JOU SeM dUS/aY dSBd U] "peay pjoyoesnoy ay) sem KoAIns
oy} Jo juopuodsal ay ], sinoqusiou a1oy) Aq peoedar asom pue Apnys oy ur Aedionred 03 pasnjal SPIOYISNOY [GZ[ INO € "SILWNSI INo JO uolsiodld
oy} seAoxdwr Joypny Yorym ‘pasn SeWYOUAq Ay} uey) Jomof A[JuedijIuSis s pue ¢('( oq 03 N0 SAWO0d DO “BIep Y} Ul Jey) dJou A\ 1sa33ns
suorje[no[ed az1s djdwes Ino jeym ueyy JoySIy o, ¢ Inoqe si jeyy aindiy e ‘spjoyasnoy [G7| Suimartaiour dn papuo am ‘Ajejewyjn "sjun uoneIAdp
pIepue)s §0°() INOGe JO SUBIW UI AOUAIAJJIP B 103}9P 0 JUSIOIINS SeA YIIYM ‘Spoyasnoy (o] Jo ozis sjduwres pannbai e paje[nojes om ‘sisjowered
3SaY) UO Paseq “(g°() 29 01 UISOYD SBM JIMOJ | 3SOp [qNOp 3y} 10J (0F SY INOGE J& POOIS YIIYM “du1ddRA (ITHIHSIAOD JO Judwaimdoid Jo 1509
S.)[eSH JO ANSIUTA] Ay} pasn pue D] J10J (07°() INOGe JO ANJeA JATIBAIISUOD B 3SOYD A\ “£[°() INOqe JO DI 1s383ns Suras asay) ul SaIpnjs snoTAdI

“(DD]) UONE[RIIOD JAISN[O-BNUL Y} I SIojowered J0J 90UIPIAY AIBPUODS UO PAIfAT am ‘Apnis o) JoJ oz1s o[dwes ojenidosdde ue je oAlIe O

Ko [edoyg jo A1dyduiad ayp uo a1 9sayj se JoLnsip jedoyg Jo eisesdq pue epueyd
JO SYO0[q SATRNSIUIWIPE Y} WOIJ UISOYD dIIM S[IOUN0D dFL[[IA XIS Y[ UOHNIIISUOD) UBIPU] dY} O} JUSWPUIWIY ,¢/ 3y} Jod se ‘s1edk ¢ jo porad

© 10} U9SOUd SI dAIRIUSSaIdal Pajod[o Y} 2IOUM SIUSWUIIAOS [BO0] PO A[[BOIIRIOOWAP dARY BIPU[ [BINI UL S[IOUNOD Fe[[IA ‘A[oARNSIUTWPY

Surgdwes uo s[rejap [euoRIppy :1-uonddg xipuaddy



oc¢

Q0uRYD ON =]
(¢dpay 10f nod Buryovo.ddp uos.aad sy
40 pooyiyayi ayy s1 jpym ‘maia unod uj “djay noA spadu pup SIS UIPPNS D SIIDf PooYnoqydiau apipauiul Anol wo.df auoauos jpyj asoddng “py

pua| Ajaans 1M =G

Surpuaj Jo soueyd Y3y =t
Surpug[ Jo ooueyd MO Jou Y3y =¢
3urpug[ Jo 9ouBYd MO[ =7

3urpu9[ Jo souByd ON=]

JIUdBan Liaa jou S1 Yorym 3uryjauios 4oy 1ay
Juity 0y Louow Jo wins Jpputs v puaj AjppuLiofitr oy Suijjim a2q nod pjnom £jay1] MOEJ yonq syjuou auios nod ay1j auoauos puatifaoq nod asoddng €y

A1y Ajaans M [ =6

3u1An Jo aoueyd y3iy e st 1Y [, =
3u1A1} Jo doueyd MO[ Jou Y31y JOYIIN=¢
A1) p|nOM | 9OUBYD [[BWS B SI AIAY [, =T
A1y 30U AJ2Ins pjnom | =

(¢4amw1u ayy 211398 pup aivIpau 03 L) pnom nod uyj j1 §1 Jay1] MOET “[P1ALL SUIYIIUIOS 4240 [2.4i0nD D 24y sanoqydiou ol fo om) asoddng 7y

djoy Ajons [Im=¢

Surdjoy jo ooueyos y3ig=¢

Surdjoy Jo aoueyd MO[ JOU Y31y JOUUIN =€
Surdjoy Jo soueyd MO[ =7

Surdjoy jo ooueyo oN =

cuosdad oy djay oy nod 1of j1 st Ajay1] moy ‘Suipuads Aqyguouts smod aonpa.
pnom iy djay (prouvutf juvpioduul auios Spaau puatif 1y JJ “Sival omj jspj ayj ut jau J0u 2any nod woym yjm spuatlf mod Jo auo Jo yuryy "1y

ISnif [p1oog 'y

aareuuonsang) :Z-uondds xipuaddy



| X4

cAuf anod upyy 4ayors a.4p yuiy nod duvw moy ‘spjoyasnoy ()1 fo jno ‘Qpooj anod uy *rq

SHIDIS ONUOUOIT] dAIID[IY “(
JOUOP Y10M 412Y] 123 0] §2q14q Suldpd o aao.ddp yuyy nod op duvu moy ‘runuiuiod anod ui apdoad uaj Jo () *€)
(JAUOP YA0M L12Y] 123 0] §2G11q Avd Yu1y) nod op Auvw moy ‘Ajrununuod mod ui apdoad uaj Jo ;o) ‘7))

Ked Kjains [[Ip=¢

Joueyd YSIH=f

90UBYD MO[ JOU YSTIY JOYIIN =€

0URYD MO[ =T

J0URYD ON =]
Junouwv siyy dod
pinom nod iy i1 s1 £joy1] MOfT “Aouous 40 sysp 41221fJ0 ayl Yorym L0f (312 PaMIUIL JA0dSSDJ 40 T(HADPLD up 123) dUOp Y10M [191fJ0 Jupiiodus
auos 123 03 paau nod asoddng "ajqpidacop jou s1 j1 yuiyjy Abw auios ‘ajquidasow st aqriq Suidod yuiy Avw Agrunod mod ur ajdoad awog 1)
2q11q “UOISDAT] 2D,] )

(¢Avpoy yassp swyy aspyound oy Avd o1 Suijjin aq Jjin
nod 1oy Junown WnuIxpu ayj S1 oY AvaA [ ut )00 ‘C S I PJos aq uvd yorym 1assp up Jo aspyoind 3uriapisuod aip nod jpyj asoddns ‘1g

U1 fa4d w1 ] g

yoeoadde Kjains [[1p=¢

soueyd Y3y =f

20UBYD MO[ Jou YTy JOYIIN =€
20UBYD MO[=T



[44

sa =1

(oUIDIDA DUOLO0I JNOGD SJUIULIIUNOUUD JUIUIUAIAOT \Q\:u,\e adpmp nod oUY [D)

2UIDIDA JNOGH ISPIMOUY *D

oredionaed Ajains [[1p=¢

uonjedionted jo aoueyds ySiH=¢

uonjedionaed Jo doueydo mo[ Jou Y31y JOYNdIN=¢
uonedionted Jo soueyd [[ewS=C

uonjedionted Jo aoueyd oN =]

cuonounf
s1yy ut aidid11.40d nod pyy 31 S1 AJ2Y1] MO “JOU J]1M UIOS JNG D12 SYSDUL SULIDIN 2Y1] SNSDIUL SUIDUDISIP [D120S MO]J0of [11m apdoad asay) fo aulog
‘Juasaad aq Jjim ajdoad fo sadA) juasafip Auvw a4aym Aqrunuiod nod ui uoounf v 40f o 03 oy LayPYn SuLidPISU0d ain nod 1yj asoddng [ .4

D10.10) Jo uonjdodiag ysty
saned 61-dIAOD Jo uauneal], J
S3sINU pue S10J00p J0J SIed3 AjoJeg -9
srendsoy juowuidA03 poo3d JuLinsuy p

UIP[IYO oY} JOJ S[OoOYds poog Jurnsuyg ‘o
yInoA ay 10y Juowkojdwo Sulnsuyg  °q
Jood a3 01 pooj Suunsuyg ‘e
palysnes AIA =S ‘PaISIIESs JeYMIWOS =1 ‘PIYSIIBSSIP JOU PALJSIILS JAYIIN =€ ‘PISIIBSSIP 1RYMIWOS =7 ‘palysnessip AA=| :suondQ)

(¢S2214428 JuUIUIIA0S SUIMO]]Of Y] Y)IM pPaL[S1IDs oL oLy *[5

§8200.4d JUANUUAIAOS Ul JSNL] 7]



€¢

(red 61-AIAOD [EMXQU0) ‘H

(S U1) 234240 UO A2qUIdUL P]OYISNOY YIDd  40f Abd 01 Buljjin 240 NOA Junown
WNWIXDUL Y] ST JPYM dUIIIDA Y] UIALS 24D OYM SIPRPIAIPUL ()] JO JNO / L0 da1JDIfJ2 2q UDD YIIYM ]GDIIDAD §1 UIDIDA DUOLOD D DY) JUNSSY “$D)

("Sy U1) 2304240 UO 42quUdU PJOYasnoY Yova 10f Abd 01 Suljjim .40 nod junowv

WnuIxXpuL 2yj S1 DY A “dUIIIDA Y] UIALS 24D OYM SIDIPIAIPUL [ID JSOULID L0 dA11I2[J2 2G UDD YIIYM d]GDIIDAD ST JUIDIDA DUOLOD D JDY] JUINSS £5)

(%0¢ ueyy a101N) Med Jolfew y=¢

(%0¢ uey) ssa7) wed [ews V=¢

JIBH=¢

junowe U Ay} Aed 03 9ARY [[IM [ =T
(A1oamua Aed pinom JUSWUIIA0S aY)) 1] =]

(au1aova

2y} 0} §52200 NoA 123 0] Jjpyaq snof uo Avd Jjim JuduuL2403 Y] yuiy) noA op adnid sj1 fo apys/a3juadiad Jpym dquIIPAD S1 JUIDIDA dY) J] "7

uoneoridde/uonensiar oulodBA e

auIn) aYE) [[IA QUIDOBA JO AN[IQR[IBAY

S1091J0 9pIS/YI[eaY 10J peq SI JUIOJBA

QAIIO3JJO JOU ST MOU [[T} SUIODBA e

QUIDOBA PIzZIPISqNS e

(=R Kl Feo i e (= N =)

— || | | — [ p—

QUIdIBA QI e

ON

saf

1noqe preay J

SJUIUUIIOUNOUU JUIUIUAIAOL)

JADaYy nod pip jpym ‘sad ff oo

"D 01dDys «oN =0



144

U OLdINS *— (oN=0
Sof=I
(219412 anod u1 uo1122ful PUOL0I JO DI Aub mouy nod o *[f

61-AIAOD Joase) 1

1ono} Ul 333/19.1U00 AJaInS [[IM= S
doueyd y3IiH= ¢
oouBYd MO[ Jou Y31y JOUNIN= €
0URYD MO[= ¢
dURYO ON = |
Juaupindap yipay o1jqnd/10300p 4nod 1opjuod pjnom nod 1pyj i1 s1 £ayry moy ‘suiojduids 6 1-JIA00) 2ouatiadxa nod jpy) aurdvui] ‘I

sunsd 61-AIAOD 7

PMOID 951B] POPIOAY

N0 JuaM [ Udym 3Setl & pasn |

IO Wk | UoyM JOZI)IUeS puey € pasn |

o1jqnd ur S10JoW 0M} /99] 9 ISBI[ & paurejurew |

(2a0qp wo.y) uondg SANIAIPDY

[owmn oy Jo suoN =G ‘A[aIey =t ‘AJa1el jou Apuanbaly JoyioN =¢ ‘Apuanbai =z ‘Apuanbaiy K19 A =7 suondp]
Jyout 3sv] ayy u1 3uimojjof ayy op nod pip Ajuanbaif moyy 1



S¢

20uBYd MO] Jou Y31y JOYIN = €
QOUBYD MO[ = T
20uByd ON = |

Jsyuowr omy jxau ayj ul 6 [-qrA0. £q pajoaful 123 Jjim aa1ipjaL a50]0 40 AJ1unf anod jyj i st Ajay1] MOL k[

[ono} ur 393,10.1u09 A[oIns [[IM = §
doueyd Y31y =

20UBYD MO JoU Y31y JOYIAN = €
20UBYO MO[ =T

ouRYd ON = |

SYIMOu oMy 1xau 1 Ul 6 [-AIA0D 4q paidaful 123 [jim nod oy 11 s1 AjaY1] MO "€

san3es[[0) / spuell =}

smoqu3eN  =¢

SOAR[YY =

pIoyasnoy oy} ur sioquiowy/Ajiwe,] =

(21915504 stomsuy apduny) (oYM S21, 41 "eTr

£ O dIYS < ON=C
$of=1
(210412 nod ut Sypap puo.10 Aup mouy nod o “zf

sange9[[0) /Sspusll{ =t

sioqusN  =¢

SOANR[Y  =(

ployasnoy ayj ur sioquiow/Ajiwe,]  =|
(2191s50d Sdomsuy ajduny) ;oYM . Sax, /I eI



9¢

UDEA AIAOD W

ON =0
$9L =1
(paand 123 ()] 0 110 /) §82U2A1J22fJ2 94()/ YIM dU12IDA D 1d22ID 01 Suljjin aq no Jjiy ‘7T

ON =0
$af =1
8sauaa13oaffa ninf ym au1oova v jdooop oy Suijjim aq nod jpiy 1T

U 6IATAOD 19993y O SSouSUIILA "1

Abpoy o1 paivduiod sp
aut0ou1 pjoyasnoy Aqyauout anod Jo a3vuadiad/avys v sp Aaurxoddp yiuow 1ad aonpad Jjim 11 yuiyy nod op yonu moy Ajappuixolddp ‘sal JT Y

TuUon22s OL dINS< °N =0
saf =1
(Appoy 03 paanduiod sp pal auo j1xouU AYyj Ul PUOLOD 0] NP dINPa JJIM dui0dul Ajnunyf mnod 1oyl yuiyl nod o(q €Y

auoou1 pjoyasnoy Aqyjuous snod fo adpjuaodadsaivys v sp Ajaipuirxosddp yyuow 1ad paonpad j1 spy yonut moy ‘ol Jf 7y

(€Y OL dINS) ON=0
Sof=1
(U409 0] anp paonpa.d soy auiooul Ajnunf mod jy) yuiyl nod op uvad jspj o} pasvduiod Sy 1Y

6 LATIAOD JO 150D AICRUOIA Y

4ono) ur 323/10.1U00 A[2Ins [[IN = §
oueyd Y31y =



LT

ueyd Y31 = ¢
d0URYD [[BWS = |
Jouws
Y] UIDWIDA [[1A UOLISIND 240GD S1Y) OF AdNSUD oA Iy} 11 S1 A]aY1] MOY ‘MOU W04 YoM U0 UOoljsanb awws ayj nod ysp op adom [ asoddns gy

00T 'Sy uey) ssoT '8
00T 'S4 =L

400€ 'S4 =9

4008 SY =¢

40001 'S4 =v

60081 Sd =¢
4000C 'S4 =C

6008¢C SH =1

Jyonut oy ,ON, /I ‘91N

460009 "SY 2A0QY =L
60009 Sy =9
$006€S SY =€
$000€ S =¥
60061 'S =¢
60001 S =¢
$006€ SY =1
Jyonut Moy saf, ST DI

(QIN OL dIS ) ON =T
saf=1

JaU12IDA
Y] UIALS 24D OYM SIDRPIAIPUL YODD JSOULID L0 dA11I2[J2 ST YI1YM dUIIIDA DUOL0D A0f ployasnoy ol ul uosiad 42d ()00 € sy Aod oy Suijjim
aq nod j1y “(suaddpy Appnjop styy Y1 Lipssadau jou) uosiad 4ad ()€ Y 1P pastid S1 J1 ‘2]qDJIDAD dUI002q SIUIDIDA UdYM JpYy] asoddng “ [N



8¢

((1p)uonoas yxau
01 dDJS :Z=ON/I=S9A) ,SUaz11d uelpu] 0} papraoad oq 01 pauue[d Furoq e SaUIOOBA ISOYM SAIUBdWIOI/QUIOIBA JO SSWERU JO dIeME NOK AIY "GN

ooueydo YSIH = ¢
QouBYd [[BWS = |

(;2ups
Y] UIDWDL [[1N UOLISIND 240qD S1Y) 0] L2MSUD ANOA DY) 11 §1 A]aY1] MOY ‘MOU WO.4f YoM au0 uolsanb awws ay) noA ysp o1 asam [ asoddng "ty

00T 'SY uey) ssaT =8
$00T 'SY =L
$00€ SY =9
4006 "sY =S
60001 'SY =t
$00ST 'Sy =€
$000T SY =C
$00ST SY =1
Jyonut mofy “ON, /I "9
$0009 "SY 2A0qQY =/
$0009 'SY =9
$00SS Y =S
$000S 'Y =t
L00St 'Y =¢
6000t 'Y =T
$005€ s =1
mQQSS \SQN&M hm\b ,\N .BMEN

9GS OL dIYS +— (ON) 12k =(
(s24) 12 =1

(UIDIDA Y] UIALS 24D OYM SIPRPIAIPUL ()] JO JNO / 40f 241JD3fJd S1 YI1YM dUIDIDA DUOL0D L0f pjoyasnoy ol ul uos.dad 4ad (0§ Y Avd 0j Suijjim
aq nod Jjiy “(suaddpy Ajppnop siyy Yy Lipssadau jou) uos.Lad 4ad ()0 § Sy v paotad S1 J1 ‘2)qDJIPAD dUI092q SIUIDIDA UdYM JpY] asoddng “CIN



6¢

(HH u1 (s1eak 09<) A[19p[2 JO "ON D
sroquiow juduewldd HH Jo "ON A

peay Jo asnodg =¢

PeoH =1 peay 03 diysuone[oy ‘g
(s1eap) (sreak o1dwo) ur) a8y '

Jewd J=¢
SBN =| juapuodsal Jo Jopuan) )
wLsig 'd

papeoj-aid ‘sapod 181§ 'Y

Jomsuy

(yuopuodsar urew ay) oq asnods 1oy SIY/peay oy} 107T) SONSLIAIORILYD OIWOUOII PUe [BI0S ||

& (s uy) uosiad Jad ao11d s1y) ST JRYM DA0QR ‘SAK JT '§IN

Aﬂusoﬁoom 1X9U 0] dAOW
‘ONJI "T=ON ‘1=S9A4) (9A0qE pauonuaw du1ooeA 3} 10j Aed 01 dALY [[1M NOA SYI] SUOSWOS 18ty doLid Srewrxoidde oy Jo areme nok a1y *LN

(UONUSIN) SIOPO=8

BOOUIZBIISY =/

weydourg =9

JBAOUIS=G

BUIOPOIN =f

Y39 LNOIH/I9Zld =¢

(yomo1g jeaeyg Aq aurodea se awes) NIXVAOD=C

(ITS) e1puy Jo Apmnsuy

wnIAS AQ paInjorjnuell dUIddBA IO P[AIYSIA0)) Sk dWIES) AUIOBA §[-PIAOD) PIOJXO =]

:uonuaw judpuodsal oy 39| ‘soureU UOUAW JOU Op
1nq ‘pamoje suondo ajdnnur) saurodeA 9say) Suryew are oym Jo mouy nok jey) sorueduwiod/saUIOoRA JO SUWRU SN [[9) NOA P[NOd ‘DA0qe SAK J] "IN



o€

9 §sp]2 pajajduio)) =9
¢ Ssp]o pajajduio)
t Ssp]o pajajduio)
€ sspjo pajajduio)
Z $s]2 pajajduio))
[ $sp]2 pajajduio))
[ SSD]2 M0]aq ‘SI2UNOS [PULIOfill YSNOAY] 2JDA2]1] ‘DIDAJ]]] =()

[
~ O A R

uoneINPa JO [9AJ[ INOA T
ON =0
sof =1

£0202 Jo SuruuiSaq ayj aours Aep | uey) 2Jow Joj uonezijeydsoy papasu ey} JUSW[IE SIUOIYO AUB IIM PIIIUIP! Uedq Joquiow ANV SeH Y

KaAIns
Jo dep 01 | Krenuer woly K1d3ing/uonerddo
SJuUdWIIE JOAI] *
dd YSiH / uoisudddAH *p
seqeiq *d
saseasi(] MBdIH *q

(syuauwire pajefar Sun JOYIQ0) BWYISY °B

proyasnoy
Uur SIoqUIAW JO JoquunN SjuawI[Iy

“SJUdWI[IR JOAIT ‘00T JO Suruuidaq ay) aouls saLd3ins Aue pey AJu01 oYM SIdqUIdW
‘uorsuaadAy “s91eqerp ‘uonIpuod 1eay ‘(suduufre pajelal 3unj JOYl0) BWYISE (HH Y} Ul SUONIPUOD SUIMO[[0] 9} JO AUB YIIm SI9qUIdW JO "ON ‘[

HH 9y} ul SIdquiow Suiured Jo “oN "|

(HH ut s1eak ¢> UAIP[IYd JO "'ON 'H




T€

P20A/OSE/VE =C1

Z[ $sp)o 4a3fp puwiojdip sival-g =f [

ZI $sp)2 423fp putojdip awad-1 =¢1

ZI §svpo papajduio)y =z |

01 $sppo 423 vwiojdip / [ ssp]o pajojduio)) =[ |
01 sspjo pajajduio)) =0 |

6 Ssp]2 papajduio)) =6

§ Sspjo pajajduto)) =g

/ Ss010 pajajduio)) =/

9 ssp10 pajajduio)) =9

¢ §spJo pajajduio)) =¢

¥ Sspo pajajduo)) ¢

€ ssppo pajajduo)y =¢

Z Ssp]o pajajduio)y =g

[ $sp]2 pajajduio)) =J

[ SSD]O M0]2q ‘S224NOS [DULIOfiLI YSNOAY] 2)DAJ1] ‘DIDA2)1]]] —=()

pIoyasnoy Jnox ur uornesnpa Jo [9A9] 3saYSIH N

DSDAPOU TUDARN /DALY /DIZIDE] =8 T
2d0qp p (1D /ISIN/VIN =L [
DSq/vq 42yp vwojdiq =91

1Z0A/088/Ve =C1

Z[ Sspjo 4oy puiojdip sivad-g = |

Z1 $sp)2 423fp puojdip awad-1 =¢ |

21 $svpo pajajduio)) =z |

01 $spJo 42} puoydip / [ [ ssp)o pajajduo)) =g
01 $spjo papajduio)) =

6 Ssv]2 papR|duio)) =6

8§ §sp]2 pajajduio)) =g

L §sp12 pagajduio)) =/



[43

au1] JInf auioy 1o4f SYI0m ‘03 paau Jou S0P =()
{OM 0] AINWIOD JdqUIdW SUTUIed Urew dy) SA0p MOH O

Yaom v SADp / S20L) =/

Yaom v SADp 9 $20L) =9

Yyoom v sApp ¢ §205) =¢

Yoom v sADp f $205) =f

Yoom v sAvp ¢ §20r) =¢

Yyaom v sAvp 7 §205) =7

yoom v Avp [ s205) =]

Apuouputiod suioy wo4f Suryi0y =

{10M J0J Jn0 0F JoquIdw SuluIed urew oy} SQOp oM e ul Ajpuanbayy moH *d

(Hf122dg) s124)0 =66

ADYAOM PILIDIDS JUIUMUIIAOL) =8

[DANNOLISD-UOU ‘SSAUISNGJUdUA0]dUId DIJS/S241192]]10))

=L

(J0ANJNO143D-U0U ‘aS1id42]Ud [pRPIAIpUl 10 Q1)) Judtlo]dind JunodIon um( =9
(J0ANJNI1ABD-UOU) ADYAOM PILIDIDS =C

YALOM VOTINOIN =¥

ANOGD] [DRSDD [DANJINIIASD-UON =§

A24N0GD] [DANJINIIIBY =7

ALY, /1IN0 J /Y018 DAL /AOIDAIIND JADULD o =]

HH 9y} 10J wodul JO 991n0s JofeA O
DSDAPDUL IUDARN /DALY /DIZIDE] =9 ]

240G P [1UD/ISIN/VIN =L ]
OSq/v g oyp pwojdiq =91



€€

Pa42402 S42qQuidul 2ul0s U0 Inqg ‘Saf =7

paioaod s1 ouo ou 62”\

uonezifendsoy J0J 19409 sap1aoad jey) soueinsuy 'JAd/ 1403 Aue Aq PaIdA0d HH Y} JO SIOQqUIAW O} ATV “A

JsIaquiawr proyasnoy JnoA Aq pasn souoyd sjiqow ews Jo quinN N

I9pULID) / JIOXIA

QUIYOBIN SUIYSEA\

Ie)

BRRMYM-T

(doydeT / 19Indwo)

JouonIpuo) Iy

(=) fenll fen) fon) fen) Few ) e

3| S| OIS d|«| e

AL

ON

0

s98=|

GOlqe[IBAY

Swa[

{PIOYasnoy JnoA ur SuImo[[0J AU} Uumo nok o[ 1.

ON =0
98 = |

SPIOYasnoy J2YJ0 Yum ANjIoe} siy) areys nok od °S

ON =0
Saf =]
(P1oyasnoy ay ur 39[103 & dAeY nok o Y

Jodsup.ay o1qng =¢
a1doad umouypajsndy yjm joog =g
Jodsup.ay pnpiaipul ‘[puosLdg =J



143

‘sojdwrexa Jo asn oy} yim paure[dxad sem A0eOIJJo JO SUTUBIW Y} ‘QOUAIJIP
oy} puejsiapun sjuapuodsal ayj ey} 2InSUd 0], “(S[ENpPIAIPUL (| N0 /) AOBOLJS JOMO[ UM SauIooeA 10j uonsanb awes ay) pajeadas ap\ "007 "SY UBY) SS9 A[[eUl)
PUe ‘0027 "SY ‘00€ "SY “00S "SY ‘0001 "SY ‘00ST "SY ‘000Z "SH “00ST 'S :pavse st suondo aAnNI3su0d Y32 Yim uonsanb dn-mof[og ay3 asuodsar a3 10,
0009 "SY 2A0QE pue ‘0009 SY ‘00SS "YU ‘000S "SY “00ST S 000+ S ‘00SE "SY woyy unreis A[2ANN9su0d suondo usAas sey jey) uorisenb dn-mo[[oj e yse
om ‘aAnisod st asuodsal sy} J] ,, JaULIODA Y} UIALS 24D OYM [DNPIALPUL YIDD JSOUID A0f dALI2LJD SI YI1YM dULDIDA DUOL0D 10f pjoyasnoy .anod ul uos.ad 1ad )€

sy Avd 03 uijiin aq nod iy (suaddoy Ajppnjov siyy oy Lipssasau jou) uosad 42d ()€ Sy 10 paotid 1 1 ‘2]goIIDAD 2U02q S2UIDIDA UdYM DY) 2soddng,,

:smojjoj se pasod sem uonsanb ay 1, (170 T8 19 Sed ‘120C ‘T8
19 nwWdy) seiq Suptodar Suiziwiuiw ur djay ued JuSWLIAXS 391042 3y YSnoay) sa[eIS AJUIeLdd palIodal-J[as dy ], “)IIYd SSauIsNqod J0J d LA\ UleLdose 0)

PoYIoW UoNEN[BA JUIFUNUOD DI0YD SNOWOIOYDIP PIPUNOG-I[QNOP PIYIPOW B SN dM ‘SBIq JUIAYUI WO J9JJns Aew [ A\ uo suonsanb papud uado sy

JUWILIIAXI ID107d WO IO\ : YV £-uonddg xipuaddy

6 -K10801e0 [RIOUAT/SIAYIQ ‘C- SASSE[D) plemddrg IOYIQ ‘Z- SAISeD) PA[NPayds ‘[-saqLi] pa[npayos :Juspuodsar Jo dnoid [e100§z
6- SIOYI0 /- WISIUBLISLOIOZ ‘9- WSIYppng ‘G- WISIUTR[ “p-WSIYYIS ‘¢~ AIUenSLIYD ‘Z- We[s] ‘[- wsInpury :judpuodsal Jo uorsoy "A
paumQ =¢

pamay =|
£ (DAUMO/PIUDL) PIUMO L0 PIJUIL ISNOY SIY) ST X

(2oudpisad Jo 2o0]d JjuaLind nod 1o Suial] uaaq noA aavy 4l Auvit moy L0, "M

mouy 1, uoq =/6
Pa4240I Siaquidw Jjp ‘SAJ =§



13

*220T ‘0T KBIN Passa00e 188] “TOTLESL-BIPUI-BISE-P[10M/SMAU/W00 0qq MMM /7: SN

$10adse U1 uonBLIBA JUBOIJIUSIS PA[BIAAI SUOISSNOSIP INO ‘A[[eUl,] "SaInIpuadxa pjoyasnoy umo J1ay} aonpai 03 Juapuodsar oy a1inbal pjnom puauyy e
yons 0} pa1oyjo djay [eroueury Aue jey) 309[J21 03 uorsanb Yy aInjonss 03 [NJared d1om am ‘drysuorieal siy) Jo A}sudjul oy} INSLIW 0) PAJUBM M
osnNeoaq ‘0S[V SIBAA 0M] JO QUO ISB[ Y} UT JOYI0 Yord Jouw Jou pey paAjoAur 9[doad aroym sdiyspusrLiy asoy) uo AJuo passnooj am ‘(parmides Apeaaye)
Aywrxoad ajerpawitl 9y JO 9PISINO ISNI} POZI[RIdUAS JO $100dse 18 JOO[ 0] PAJULM M dSNedodq “2IoH uostad ur 190w Jouued A9y} Uaym udAd ‘9rdoad
JSZuOWE UOHEBIIUNWIWIOD SIIBYU[IOR) SIY], , "P[IOM Y} UI 3sadeayd dy) JO SUO dJe 319y Sdjel Sul[[ed BIPU[ UI UOIIN[OAI WIOII[) dY) DUl “sauoyd
d[1qow Y3noy} JIYI0 Yor 1M [[ON0) Ul AB)S 0} ANUIIUOD UIYO A} “SISLIE JIJJ0 191199 & udym sqol yojims ojdoad y3noy) uaAd 910y *sease ueqin ul

are Jey) doe[dsiom J1oy) e Aprenoned ‘dnoiS ojses aroy opisino sdiysuone|al [eroos dojoAap ose seale ueqIn-11ad ur sJUdPISAI Jey} punoy am XN

*039 ‘SISLIO [eIOURUIY “INOUOY A[IWE] YI[eay JO SUOISUWIP
punoJe paA[OAI SUOISSnISIp Ay} ‘9dwexa 10, *ainjeu ur [eroueuly Ajaind jou sem yorym °, SISLID UppNS,, € JO 90uBISUl Y} SUIYOAUI Ul [NJAIBD 1M
oM ‘SUOISSNOSIP INO U SaIndsIp pue SISLId JO sowr) JuLmnp douelsisse 10y yoeosdde 01 oym ur [nyased a)nb are spjoyasnoy ‘s10joej asay) 03 3urmQ
"SI9U0 Suowe ‘sieak Yy 19A0 padojaaap sey rey) uorurdo s o1doad ur 3snn pea10s1p siapew Atwey doay 01 anoqusiou ay) Jo AN[Ige 9y} punoJe
suondaoiad sapnour siy |, ‘payoeoidde Suraq uosiad ayy Jo . A[iqerjal,, se yons sonsLoRIRYd U0 spuadap andsip € 9A[0SaI 03 1O SISLIO B JuLnp
ooue)sisse JoJ auoawos Juryoeosdde ‘surnas [BININO-0I100S SNOUAFOWOY JBYMIWIOS UT UIAS 1By} PUNOJ A\ SI0M J0J A110 [edoyg juanbaiy Ajrengas
‘seaue [eanJ ul Juipisal dsap ‘oym seare uequn-1ad ur Juspuodsal [erjudjod dy3 JO UOIIRIIUL PUB J[OIIJ [BI00S Y} SUIPULRISIIPUN UO SBM SNJ0J INO
‘SUOISSNISIP JSAY} U] “PIZI[RULY IIM AIAINS UTBW AU} JOJ JSNI) UO SUONSIND Ino Yd1ym uo paseq ‘11nsIp [edoyg ur y00[q BISLIdE WO} SP[OYISnoy Jo
sIoquiow YHM (SID]) SuoIssnosip dnoi3 sndoj pajonpuod 1SIJ oM ISna) pazi[elauad JO 2InSeaw 9[qelns 10w € 3onasuod o, *(1 107 ‘Ay[eq) isnn
pazijesouad Sunnsedw ur wa[qoad [eya e syuasaxd siyy pue d1doad jsouw,, Jo uoNIUIP Inoqe suonedIdidul Je[IWISSIP dARY 0) A[IYI] dJe STUINIS
juasayyip ur ordoad ‘19A9moH ¢ odoad yym Sur[eap uaym [nJaIed 2q 01 PAdU Y} [99] peaIsur Ay} J1 10 pajsnay oq ued ojdoad jsow ey [99) Aoy
J1 syuopuodsar Supyse £q 1Sna} pazi[eiduad aINSeaW ‘AQAINS SAN[EA PIIOA\ AU} SB [ons ‘SA3AINS ISOW ‘UOIONPOJUL oY) Ul A[Snotadld passnosip sy

ISILI) PIZI[RISUAZ UO YIIBISII JAIJBULIOJ UO I)ON :g¢-uonddg xipuaddy



9¢

9SIMIYI0
0 ‘v uonsanb ayy 01 A1) A[2Ins [[Im 1., /.. SUIAD
Jo ooueyo y31y & st a10y3,, S1 osuodsar oyl Ji | = e ysig
9SIMISYI0
0 {1V uonsanb o 01  djoy A[2Ins [[IM,,
/. 3urd[ay Jo soueyod y3IH,, ST asuodsarayl Ji [ = 1e Y31
V-1V
3ursn sisAeuy juouodwo)) [ediouLld Woay Xapu| (vDd) 1sn13 [eroos

(gg-uonoas xipuadde) (yy-1Vv) 2areuuonsonb
QU3 UI PAUI[INO SI0JBIIPUI PIZIPIEpURIS
oy Jo dn Surwwins Iejje pazipiepuelg 1SN} [BIO0S POZIpIepuLlS
JSa42)Ul O S2]qDIDA UIDI

(KoBa11J9 94,0 YHM QUIDOBA

& OYe) 0] SUuI[IM I8 OYyMm JSOU] [[& 10J) SSIMISYI0

0 A9BOI1}JO 940/ UMM SSUIOIBA 10J 0I3Z UBY) dIOW
SI 93RISAR UO JOqUIAW P[OYasnoy Yok 10y Aed 01 Koeonyo
Surq[m st juapuodsal 9y JUNOWER WNWIXEW JI | = 2%0L Ynm aurdoea Joj Suiked Jo pooyiay1]

(A9BO1JJ9 9400 UMM QUIOJBA B

9ye) 03 Sul[[IM SJB OUM JSOY]} [[B JOJ) ISIMIYIO ()

£A9BIIIJO 9400 ] UM SOUIOIBA 10) OIOZ UBY) AIoW
S1 93e10AR U0 JoqUIaW ployasnoy yoes 1o} Ked 03 Koeo1yJo
Surm st juapuodsal 9y JUNOWe WNWIXLW JI | = 2,001 Ynm aurodea Joj Suiked Jo pooyray1]
§3]gD1IDA 2UL0DIN()
pasn s9[qeLIBA

pasn sa[qeltea Jo uouyga(d L 21qe) xipuaddy

‘Isnn
[R100S PIZI[RIQUAF JO 2INSBIW [BIPEI B JONIISUOD 0} Pasn JAY1a50)1 2Jom suonsanb asayy [y -Isnuj [B100S pazi[elduds Jo uonsanb [eury Jno 1on1suod 0}
Pasn sem UONBWLIOJUI SIY T, *9SISAIP 9)inb sem juadin 194 jou Surypowos Suunp Surd[oy 03 asuodsar ‘sjuaprooe se yons Louadiowe Jurnp suostod

umouyun Jsisse pjnom £ayy jeyy payiodar syuopuodsar ySnoyije “DIdH *9[9110 [BIO0S 2109 S, U0 Jo Led jou are oym asoy) 03 30adsal Yim wsinie Jo



LE

‘S9JaqRIP ‘UONIPUOD UBIY “(SIUdWIe paje[al
3uny 19Yj0) BWYISE :SUOTIPUOD FUIMO[[O] Y}
JO Aue y)im sey p[oyasnoy Jo Jequidwt Aue JI | =

S[enpIAIpUL PIGIOW-09 JO JAqUINN

asmIayo () ordoad umouy
/paisnn yym Surjood 1o jodsuen; oriqnd Sursn
JI0M 10§ N0 $303 Joquiow SuruIed urew dy} JI | =

1odsuen orqnd sasn

SI0M JOJ INO SQ03 JoqUIAW
SuruIed Urew Y JooM B Ul SABP JO JoquinN

J10om J0} 9pisino 3urod jo Aouanbaig

awooul pjoyasnoy
AJy3uouw JO QIBYS B SE UO1ONPal dWodu|

JeaA Quo JSB[ Ul UOONPaI WOdU|

ployasnoy ay3 ut seuoyd a1qow Jo JoquinN

souoyd a[1qow Jo JaquinN

(¢ uonoas xipuadde) (1) arreuuonsanb
QU} Ul PAUIINO SIOJBIIPUL JASSE PAZIPIEpUL)S
oy Jo dn Surwwuns Jo)e paziprepuels

XOpUI YI[eaMm PIZIPIepuelS

9SIMIYIO () 20INOS AUWIOOU]
urew Joqe| [enses;IninoLide s1 pjoyosnoy
S Juopuodsal ay} JO 90INOS SWODUT UTRW Y} JI [=

Jaloqe|

PIOYasnoYy Sy} Ul SIoquISt Fuluies Jo JaquInN

SIoquIOW FuruIed JO JquInN

uoeonpa 1sayS1y Yyum Joquuat
pIoyasnoy ay} Jo uoneonpa paje[dwos Jo siea x

pIoyasnoy uryiim uoneanpy 1saySiy

dnoi3 [eroos

91sB)) [BI2USD) WO s Juapuodsar ayy J1 g pue
dnous3 [e100s aqLI] PAINPAYDS /IS8 PAINPaYoS
woJj s1juapuodsar ayp J1 [ <dnois3 [e100s Sse[)

premdoeq JIoY30 Wwolj st juspuodsal oy} Ji 0 = Jse)
uonednps pja[duwiod Jo sIed A uoneonpy
pa1o[dwod sieak ul peay pjoyasnoy jo a3y peay pjoyasnoy jo a3y
ISIMIAYIO0 () ‘orewd) st juspuodsarayl Ji | = oewd
S2IPLIDAO))
9SIMIAYIO () Y uonsanb ayy 03  yoeoidde
KIS [[IM,, /. 2oUBYD YSIH,, Sl osuodsar oy 1 | = ye ysig
OSIMIQY30
0 ‘€ uonsanb oy 03  pudy K[2Ins [[IM.,
/.. 3UIpud[ JO 9ouBYD Y3IH,, SI suodsal oy} JI [ = ce y3ig




8¢

ployasnoy
9y} ul 93e JO SIBIA G MO[2q A[J9P[Q JO JoquINN

UQIP[IYO JO JoquINN.

ployasnoy
93 ur 93k JO SIBIK ()9 2A0qE A[JOP[d JO JoquinN

KJ19p1@ JO JequnN

OSIMIAUIO () ‘SIUWTR IQAIT ‘00T JO Sutuuidaq
oy oouls soladins Aue pey oym ‘uorsualadAy




6¢€

010> onjea-d , ‘500> onjea-d 4, ‘100> ON[eA-d 444 DION

%89 6T 90°LL 769  TI'C YToL LSS €TC 0'vL €21 (00T-0) 7A03 UI }SNI} I0J AI0S PIZIPIEPUEIS
#%%x0L"9 'l 68°6L 769 691 1'eL LSS 6C’1 L89L 1€21 (001-0) swou doueI[dWOD 10§ AI0JS PIZIPIEPUBIS
cro ¥70°0 €0 769 8070 0 LSS €00 LTO 1€21 yoom e sAep £
=2V 1°0 ¥70°0 1€0 769 070 L1T°0 LSS €0°0 ¥C0 1€21 S[9am & SAep 9-
#%LT 0" €00 LEO 769 1o 9°0 LSS LO0 670 1€21 J9AN
(31eySs) Y.10M .10J Jno 3ur0g Jo Aduanbaay Appasy
%66°¢- 68°C 60°09 769 91 8019 LSS 1404 98°19 1621 1ea K JSE| SIA-B-SIA UOONPAL SWOIU [BNUUE JO dIEYS
#xV9°[ 8¢°0 L0l 769  9€0 90°6 LSS 6¢€°0 L6°6 1€21 (001-0) xopul jJosse HH pazipiepuels
sk [ €0 90°0 1 769 8070 68°0 LSS LO0 90°1 1€21 HH ut ssuoyd sjrqow jo "oN
10°0 €00 1'0 769  S0°0 60°0 LSS €00 60°0 1€21 [eIoUaD)
%900~ 90°0 9C'0 769  S0°0 g0 LSS 90°0 8C0 1621 LS/OS
SO0 80°0 ¥9°0 769 9070 650 LSS LO0 90 1621 040
(aaeysg) Agse)
[ §740) €0°0 Il 769 €070 'l LSS €200 vyl €21 PIOYASNOY UIYIIM SISQUISW SUTLIES JO JOQUINN
%*L0°0- L00 6€°0 769 9070 90 LSS 90°0 €70 1621 90I10S AWOdUT UTRW INOCE] [ENSEI/AINYNILITE )M dIeyS
80°0 €0°0 ¥¥°0 769 070 9¢€°0 LSS €0°0 70 €21 (s1eaf ¢>) uaIp[Iyo jo PquNN
00" €0°0 oo 769 €070 90 LSS €0°0 0 1621 (s1eak 09<) Ap19p[o jo quINN
€0°0 10°0 €ro ¥69  C0°0 1'0 LSS 10°0 10 1€¢1 SOBIPIGIOW-03 YIIm SpjOYasnoy JO dIey§
10°0 €0°0 €0 769 €070 44 LSS €0°0 o 1€21 A1epu02as aA0qy
000 200 8T0 ¥69  C0°0 8T0 LSS 200 8C0 1621 Arepuooog 03 dn nq d[ppiw 9A0qY
00 00 6C°0 769 €070 1€°0 LSS 200 €0 1621 (prepuess ypg) o[pprwt 03 d
(3.1eYS) pPIoYIsnoy ul uoneINPd Jo [3AJ] ISAYSIH
000 00 80°0 769 700 80°0 LSS <00 80°0 €21 QA0QE 29 djenpels)
10°0 10°0 1'0 69 10°0 60°0 LSS 10°0 60°0 1€21 (ewordip ‘jour) Arepuosag Jorueg oy dn L1epuodag dr0qy
%x90°0 10°0 0 ¥69  T0°0 Y10 LSS 10°0 LT°0 1621 (prepuess yo[ 03 yig) L1epuoddg o3 dn ng S[PpIA dA0qY
000 00 61°0 ¥69  C0°0 61°0 LSS 10°0 61°0 €21 (prepuess yig 03 y15) SIPpIA 0} dn Arewitid 9A0qY
#x%90°0- €070 770 769 €070 <0 LSS €0°0 LY0 1€21 (prepuess yig=>) $$I| 10 Arewid
(3aeys) yuapuodsaa Jo [9A3] uonvINPY
#%%80°0 200 780 ¥69 700 9L0 LSS 200 80 1€21 jJudpuodsal se peay pjoyasnoy jo areys
20°0- 9L'0 14N4% 769  ¥8°0 LT'CY LSS L0 PAN4% 1€21 (s1ea£) Judpuodsal Jo 93y
#2800~ TO'0 €ro 769 070 120 LSS €0°0 L0 1€21 sjuapuodsar uswom Jo dreys
PdWRPId JS dewnsy N as djewnsy N AS djewnsy N Jdo0jed1puj
JSILI) [BID0S I3YSIY .10 UBIPIIA] JSNLI) [BID0S URIPIW UBY) SSI] [[e1AQ

Jiduweg [eonAreuy :Z [, diqel xipuaddy



ot

“9AIAINS 0] SYUIWLIdAXD WOPURI 3Y) JO 94,6 1SBI[-18 WOIJ SI9IJ SMO[[B €' & JJO 1D Y} Jo anfea Suipunoq ay) {(6107) 191SQ 01 FuIpIodoy

pue a1oyjey) [1°1-] usamiaq salf jey} @ UO PunNOq B SIdPISUO SNy} pue s9[qeAldsqoun se juepodwl se JSed[-1e 9q 0} SI[BAIISQO JO J0IJJO SWNsse
POYIdW SIY) UO dINJRIdN] Y, (SI[RIIBA [0IIUOD PIAIISQO YIM [9poul [[n dY) JO dn[eA parenbs-y oy st Qy) 9y « ¢ = ¥y sosodoid (6107)
1915 ‘syuawiLadxa pazrwopuel Jo ojdwes apim & WO iep SUIs(] "S9[qBAISqO Y} YHM Suo[e UOISSaIFaI Jeaul] ay) 0jul pajetodIoour a1e so[qeriea

paAtasqoun [enudod [[e dIoym [9pOW UOISSIIZAL dY) Ul uoneLIeA paure[dxa ayy st yorym (*Pyy) 1oowered [eonayiodAy Joyioue sasn I

-9 £q uaA13 s1 Arpeuoniodoad Jo 93139p oy, -y st yorym uouodwoo

PAAISSqO AU} PUB ] USIMIAQ UOIIR[ALI0D AU YIIM A[IBUI] PIJRIOOSSE ST 11 pUB ], U93MIA] UOIIB[ALIOD dY) JBY) SAI0dsIapun uonenba aA0qe ay |,

(xd)avpg  (M)avy
) (xd‘7)a0d §= (M‘7)ao0d

SMOJ[OJ Sk ST £3a)e)s
sip Jo uondwnsse Arewnd oy Y31y A[enueisqns st 7 uaym g U1 soSuByO PAJBIOOSSE Y} SSASSE A\ "UOISSAIFaT 9y} WOJJ SI0JOB] panIwo [[e Jo

J0J09A A} SA)OUP 1 J[IYM SI[QBLIBA [OJIUOD JO J0JOAA Y} SI ¥ “)SaIdIul JO d[qerieA Arewrid ay) sajousp 7 ‘d[qeriea juapuadap ayi st f 910H

(€) M+ xb+79=24

:uorenba uoIssaI3a1 SuIMO[[0) AY) JOPISUOD ‘UOIIRIOR[ JAYLINY JO] °Q
J91owered [eonayrodAy e £q s9[qeAIdSqOUN UO UOIIOJ[S 0 [euorlIodold ST SI[qBAIISQO UO UOIII[IS AU} B[} SAWINSSE POYIIW SIY |, *SI[qRAIISqOUn 10
3ununodoe Joye SAJBWIISA A} Ul UoHELIRA [e1judlod 9yl surwexa am ‘(6107) 1210 pue (S007) & 10 1fuoy[y SuImol[o] ‘Se1q uorddas Yy Je[osI O,

$)99JJ9 Judunjear) pajsnlpe serg

spunog 397 pue VIAJI ‘S199JJ9 yudunjeady pajsnlpe seirq :p-uondds xipuaddy



144

Aqaiaup ‘010z ueyy JoySiy AppuesyiuSis aq 0 Spunoq Ay} Y1oq pulj am ‘[[om se AIdH *(£70T ‘Te 30 seq ¢£10¢ ‘oandeyg pue 1ojoysney 600¢ 9971)
UOTILIYIE [BIJUSIQJJIP 01 ISNQOJ dJe Jey) SBIq UOIIOJaS Ay} 10 Sununodde Jayje spunoq 109539 juauniean ay aonpoid 0y yorosdde pasn Ajuowrwiod e
st s1y) ‘Ajqen31y ‘spunoq Jomoj pue Joddn pajsnipe yim s109}J0 oy} 9JeWIIS 0} SPUNO] 39T Ash M ‘sjudpuodsal 9say) JO UOISN[OUI-UOU JO aSNeddq

Sselq uolLIe Wopuel-uou [enudjod dyj J0J JUNOJOE O dUIDOBA 3YE) 0) JUBISAY dte oym ‘syuopuodsar dosp am ‘suolssaldal Ino [[e ul ‘A|qejoN
spunog 3|

QuIodRA 6 [-AIAOD JO sadA) ayr yjoq 1oy Suiked
JO poOyI[dYI] Y} UO ISNJ} PAZI[BIAUAT JO 109)J2 dANIsod Juediusis A[[edrisiie)s pue 1snqod djedipul sSurpuly Y[ 0., JO NJeA € pauJisse dudy
PUB PIJLAII-UOU SB PAZLIOZIIRD I8 MO[I] JO () JO 2I0IS B YIIM SO} PUe  [.,, JO dNJBA U} pauJISSe 20Uy pue pajealr) Sk pazLIo3ajed se () uey) 19)edid
2109S IsnJ) Yum sjuapuodsalr ‘A[3uIpioddy *(pajeas-uou) Jsni) MO pue (pajear)) 2109s sna) Y31y :SL1032)ed 0M) Ojul spudpuodsal ay) 9z1103)ed
pue (( SI yorym) JJo-1nd ay} Se 21098 ISNI} PIZIPIEPUEIS dY} JO dN[BA UBIPIW Y} SN 9M AIIH "7 9[qe) Ul pAjudsald due yorym ‘sajewn)so ay) 9Jesoudd
0] puBlWIWOD PLMdl Y} SN M ‘9] VILV.ILS U (0107 ‘0duene) ‘010 “9SpLIP[OOAL) 199JJ2 JuUoUjBa} 9} JO SJeWIIS? paserqun 393 0} parjroads
A[3921109 9q 0} [}0q A[IIESS203U 10U puB [9pOUI AWOIINO0 dY} JO [SPOW Judujea) dy3 Joypa saarnbas Ajuo uorjedyroads uorssardar oy jey sorjdun
SIYT, "V AT JO Auadoad  asnqoa A1qnop,, oy ST 219y 910U 03 Jueliodw] "uoISsaIgal oy} Suruunt a[Iym syS1am Sy} JO 9SI9AUT 9} SUSISSE Uy} pue
1snay JoySiy SurAey [enpiAlpur ue Jo Aujiqeqosd ayp sarewns 1say VYMd] AJ[endaouo)) Isnij [BID0S JO 1991J9 JUWILAI) PIAseIqun Ay} )BWIS? 0}

(VIM D wounsnlpy uorssaiSay Sunysop ANIqeqold 9SI9AUL AU} asn 0S[e am ‘pajonpuod ST 1ey) 1593 AJIGeIS JUIDJI0D SA0]E Y} 0} UonIppe Ul

ViMdl

"€.1 91qe1 x1puaddy ur udAIS e s JO 195 sy [,
*019Z 0} SUIN] 1$3I31UI JO JUSIDLJA0D Y YIIYMm JOJ @ JO dN[BA Y] JJBWINSI dm ““PUy Fuisn ‘A[FuIpIoddy -d[qeqoidwit 9q 01 A[9YI[ SI SIY) ‘S[0NUOD JO
105 QAISUYAIdWOD B YA\ "0IOZ 0) 1SQIdUI JO d[qBLIBA Y] JO JUSIOLLJA0 A} JO 9ZIS 103}J0 Yy} ysnd 03 Joy1a50) Ind s9[qeAIdsqo Y} [[& JO doudnjjul

pauIquod ayy ueyy JaySIy oq 03 sey (S)d[qeAlasqoun Aq paure[dxa owooIN0O Ay} Ul UOHELIBA Y} ] puokaq seoS | 9| 1 ey s1juowngre oy (1702 ‘sed



[47

) '3+ 'x9+ 24+ sng = A

:M0]2q uonenba ayj JopISuod
oM SpJomawelj SIy} Uy - snouagoxa A[qisne[d, AJUo SI AT U} 1By} SWNSSE 01 SN SMO[[B YoIym soanbruyoay 31s933ns (Z107) ‘T 10 As[uo) ‘saniiqrssod
953U} J0J JUNODOE O, "PaseIq 2q JYIIW SANLWIISI STIST Y} YdIym 03 anp pILJsIies Jou SI A Y} JO UOIIPUOd ANdUdTOXD 1011s Y3 Je d[qissod s1 3]

SNOudZ0XI A[qIsne[] :S-uonadg xipuaddy

(200 8T1°0 (z20)

12200 43! 0L2T0 Joddn
€200 (1z1'0) (120°0)
61C0 LOS'T S 7440 1PMOT

spunoq aay

(L20-"0) (Lor'0) (610°0)

148 N0 Y160 9¢1°0 dLV
(PAMdI) mauisnipy uoissa.i3ay 3utjy3ia ) A31j1quqo.dJ asdoau]
el 9¢'1 1€1 9
6670 9%°0 8€°0 e
€20 Se0 620 d
(€002) "1v 12 1oy Suimojjof ¢ Jo sappuiljsiy
JjuawLdxy 3d10y)H Aed 03 ssouSUI[[IAA Ked 03 pooyrpyIT

7-SY9Y0 ssausnqoy ¢ 1-91qel xipuaddy

‘1 10J Suiked 1op1suoo Aoy
UM SOUIOOBA WOJJ PIALIOP S}FOUS] [BI100S Y} 01 93eiyFrom Juedifrudis ind s[enprAIpur uraIaym SUIOOBA 913 JO 2Injed) pood o1iqnd oy} 03 0UIPAId

spuo siy ], *(z 91qel) souddeA ¢1-AIAOD 10} Suiked Jo pooyrjayi pue jsny pazijerdusS usomioq diysuone[al Jed[do € 10j aoudpIAs Juipiaoid



1374

L10°0 zro 810°0 A
S6t°0 YOv'C L6E0 (punoq soddn)g
LOT 0~ 880~ vS1°0- (punoq samop)g
1€2°0 66270 0€T°0 pasenbs-y
SOA SOA SOA $1091J9 pox1y 93e[[IA
douerjdwoo
SOX SOA SOA wiou 61-AIAOD
SOA SOA SOA uﬁuac.ﬁv\/ow ymasnaj,
S]OJIUOD Sp[OYasnoy
SOA SOA SOA pue 1enpIAIpuy
(610°0) (880°0) (910°0)
#%x%x£S0°0 #xx 1 LT0 #xxCV0°0 4
ydwiLpdxg 90104 dIM dL1

SUOISSaI3al Juawnsul snouddoxa A[qisned 4] -9[qel xipuaddy

"J091JO WI0J PAONPAL Y} JO %t~ € SI STUSWINIISUL QY3 JO 1019 102IP Y] JI USAD SQUIDOBA 10) Furked uo 109JJ9 9]qIUIIISIP B 9ABY 0} dNUIUOD
[11A 3SNJ) PAzI[eldudd Jey) AedIpUl SO[qBLIBA dWOIINO 1Y) d} 10} -1 2]qe) Xipudddy ur pajuasaid *PH4 payewnsa ay) Jo sanjea oy, “1994J0

L0 Paonpal Ay 0} SNoud30oxa A[109519d S1 31 SOJBIIPUL YOIYM ‘0I0Z WOL) SATUBL A Y JO 1991J9 1021P Y} Jey) SUINSSE J[IYM SI[qELIBA JWOIINO
AU} UO ISNJ} JO 309)J0 938)S-pu0d3S Y} 10J SPUNOQ Y} JBUINISA dm XaN “dals s1y) wioy 4 Jo anjea ay) ureiqo oA “(y-1, 21qey xipuaddy) 1sasoqur jo
d]qeLIeA UTBW Y} SUIPN[OXD J[IYM ‘SIIELIBAOD JOUJO PUB A S} UO SI[qELIBA QWOIINO A} FuIssai3ar Aq A 9Y) JO 1091JQ WLIOJ PaONpal Y} dJeWI)SI
1811 am 910 (ZTOT “Sed pue semsig <170 ‘Sed {120T “Te 10 JeZY £ 10T T8 19 INYIYOA) SIXUOD JUIPIP Ul anbiuyo9) siyy pasn dAey

sarpnjs 3unsixy ‘A Jo San[eA ureldd J0J ISnu) [B100S Jo joedwil oY) JO SARWIISI JUIISISUOD 103 ULD IM puB SNOUdZ0Xd A[qIsne[d, dq [[1IS ued A oY)
‘019z J0U INQ ‘0JAZ 01 3SO[D SI A J] *0=A 1910wered ay) Jey) SWNSSL 1X3) Urew Ay} Ul {- ], Aqel xipudddy y3noay) passnosip SI jey) S}Nsal urew Ay J,

“S[OJJUOD JO J0J0A Ay} ST 'y Jusapuosdal e Sunouap 1 ym AJ oyl SI 'z pue isnrj pazijerouas oy 03 sIojal 16n ‘sajqerieA awooino ay) are ‘A a1y



144

T0°0 > @ sss ‘SO0 > d 44 'T°0 > d & ISN4IJO 20DA UDIPIUW Y] 4240 L0f S]O3J2 Y} 1D $YOO] 6 PUD Q ‘S SUWNJOD) ISNA] [DID0S JO dNIDA D J JO passaddad am ‘g C ‘7 SUnjoy)
uj “SAdISNIO WS Y} I PaLdISH]I SAO0LLD PADPUDIS PISH dADY [ PUD f ‘| SUUNJO)) "SA0442 PADPUDIS ISNQOL Yl pajuasald aip Suoissaidad SO Wodf S10affa [putdippy ajoN

€€T0 0€T°0 €€T0 TI€0 80 €9¢°0 €¥T0 6870 $0€°0 paxenbs-y
61T°1 61T°1 €EI°l 61T°1 61T°1 €EI°l 61T 1 61T AN SUONEAIISqQ
SOX SO SOX SO SOA SOX SO SOX SOX $1091J0 pax1y 93e[[IA
SOA SOA SOA SOA SIA SOA SOA SOA SOA douerjdwod wiou §1-AIAOD
SOA SO SOA SO SOA SOA SOA SOA SOX JUSWIULIDAOS 1M SN ],
SOA SO SOA SO SOA SOA SOA SOX SOX S[ONUOD SP[OYasSNOY pue [enpIAIpu]

(820°0) (611°0) (120°0)
w110 #%%€S6°0 #x2191°0 ISTLI JO [9A] UBIPOW UBY)} JOYSIH

(600°0) (¢¥0°0) (800°0)
5%L€0°0 ##%8SH°0 #%%C80°0 s Jo vod
(910°0) (880°0) (810°0)
#%xx7S0°0 #%xxS0L°0 #5xLC1°0 Isnuy, [e100S
(6) (8) (L) 9) (s) (+) (€) (2 (1
yownadxy 901040 dLm dL1

1 Sy[oayD ssauysnqoy :G1-o[qe ] Xipuaddy



14

v1S €1s ¢ls L1S
Il Il 1 Il

Ked 01 ssauul|ipy :g4-oin3y xipuaddy

v1S €1s ¢ls 11S
Il Il 1 Il

13

=
S

Ked 01 pooyray1 : 1 J-0in3y xipuaddy



14

v1S
Il

€1s ¢ls 11S
Il 1 Il

[N
o

JuowLIRdx9 90107 : € J-2in3y xipuaddy



