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Abstract

When income effects are small, standard life-cycle models of labor supply predict a
positive response in hours worked to increases in remuneration. However, several re-
cent studies have found negative wage elasticities, casting doubt on the standard labor
supply model. This paper aims to resolve some of this controversy by examining the
responsiveness of the daily labor supply of fishermen to transitory variations in the
wage using rich data from the Florida spiny lobster fishery. The data include complete
records of all fishing trips made by Florida lobster fishermen over a twenty-year period
and include two measures of effort - hours at sea and, when relevant, number of traps
pulled - which makes it possible to look at the intensive labor supply margin in addition
to the extensive margin. Results suggest that the wage elasticity of labor supply (par-
ticipation) is positive and statistically different from zero, with a range of 1.05 to 1.31
for commercial trappers and 0.76 to 1.82 for commercial divers. Results also suggest
that the wage elasticity of hours worked is positive and statistically different from zero,
although quite small for trappers. Specifically, the elasticity ranges from 0.06 to 0.09
for trappers and 0.82 to 0.94 for divers. Although I do not specifically test a model of
reference dependent preferences, these results support the standard neoclassical model
of intertemporal substitution.

*Department of Economics, The University of New South Wales, Kensington NSW 2052, Australia.
Email: t.stafford@Qunsw.edu.au. Home page: http://research.economics.unsw.edu.au/tstafford



1 Introduction

Does remuneration influence labor supply and, if so, to what extent? This is and has been
a central question in labor economics. If an increase in remuneration is transitory, so that
income effects are negligible, standard life-cycle models of labor supply predict an increase
in labor supply. However, several recent studies have found large and statistically significant
negative wage elasticities, casting doubt on the standard labor supply model. This paper
aims to resolve some of this controversy by examining the responsiveness of the daily labor
supply of fishermen to transitory variations in the wage using rich data from the Florida
spiny lobster fishery.

In the 1980s, several studies attempted to estimate the intertemporal elasticity of sub-
stitution (IES) by relating annual changes in hours worked to annual changes in the average
hourly wage, the hypothesis being that observed increases in the average hourly wage would
induce an increase in annual hours worked.! Contrary to this hypothesis, the estimated elas-
ticities are at best small, often statistically insignificant, and occasionally negative. How-
ever, annual wage changes are not likely to be purely transitory so that observed changes
in the wage may be correlated with an unobserved change in expected lifetime wealth. In
this case, estimates of the IES will be biased downward. Furthermore, it is likely that many
of the individuals in the datasets used to estimate these elasticities are not fully capable of
adjusting their hours worked in response to annual wage changes.? This feature of the data
will also tend to bias estimates towards zero.

To address these concerns and attempt to improve on these estimates, a more recent
and innovative literature has begun using data from industries that exhibit daily variation
in both the wage and participation or hours worked.? The premise of these studies is
that observed daily wage variation is transitory, so income effects can be ignored, and

workers are autonomous, so they are able to respond to wage fluctuations. This emerging

!See, for example, MaCurdy (1981), Browning et al. (1985), and Altonji (1986).

?Many workers are compelled to work a fixed number of hours, such as a 40-hour work week.

3See, for example, Camerer et al. (1997), Oettinger (1999), Chou (2002), Treble (2003), Farber (2005),
Fehr and Goette (2007), and Farber (2008).



literature utilizes data on workers from a variety of industries, including taxicab drivers,
bike messengers, and baseball stadium vendors. Unfortunately, this literature also derives
a variety of labor supply elasticity estimates ranging from -1 (Camerer et al. 1997) to
1.25 (Fehr and Goette 2007). Instead of narrowing the consensus regarding the sign and
magnitude of the IES, these studies have sparked a new line of literature that is questioning
the relevance of the standard neoclassical model of labor supply.

One alternative theory of labor supply that has been put forth suggests that workers
have reference-dependent preferences where the reference is a daily income target. If the
worker quits before this target is reached, the worker experiences an unpleasant feeling of
“loss”. Furthermore, workers are more sensitive to these “losses” than to “gains”, which
occur when daily income exceeds the target. A prediction stemming from such preferences
is a negative elasticity of hours worked with respect to earnings per hour, a result that
several studies have now obtained. This theory of reference-dependent preferences is by no
means widely accepted, but it is gaining popularity among economists.

This paper aims to build on this literature by utilizing a rather large and unique data
set on Florida lobster fishermen. The data include complete records of all fishing trips made
by Florida lobster fishermen over a twenty-year period, which allows me to estimate the
wage elasticity at the extensive margin. In addition to a participation decision, fishermen
also decide on a daily hours or effort level. This is recorded in the data set by the number
of hours out at sea and, when relevant, by the number of traps pulled. These measures
provide the opportunity to estimate the wage elasticity at the intensive margin, which
Oettinger (1999) is unable to do. Given the nature of fishing, exogenous, but predictable,
wage variation exists through variation in the moon cycle and past weather conditions.
These instruments are independent of aggregate labor supply and should not affect current
opportunities outside of fishing or preferences for fishing, which is an improvement over the
analyses in Camerer et al.

I separate the sample into commercial fishermen that use traps to harvest lobster and



those that dive. In virtually every specification, for both trappers and divers, and for
both margins of labor supply, elasticities are positive and statistically significant. More
specifically, I find that the wage elasticity of hours worked ranges from 0.06 to 0.09 for
trappers and 0.82 to 0.94 for divers and that the wage elasticity of participation ranges
from 1.05 to 1.31 for trappers and 0.76 to 1.82 for divers. These estimates are consistent
with intertemporal substitution and are in contrast to the findings of Camerer, et al. (1997)
and Chou (2002). In this context, they do not support the notion of reference-dependent
preferences (or income targeting) as put forth by these authors.

The next section provides a historical overview of the Florida spiny lobster fishery. De-
scription of the data and the criteria used to determine the relevant population is discussed
in Section 3. Section 4 presents the empirical model and Section 5 discusses the estimation
strategy used to derive the wage elasticities. Empirical results are presented in Section 6.

Section 7 concludes.
2 Description of the Florida Spiny Lobster Fishery

Commonly referred to as the Florida spiny lobster, panulirus argus is a warm-water clawless
lobster found in the western Atlantic waters from North Carolina to Brazil.* In the United
States, spiny lobster are primarily harvested in Floridas southernmost counties, Monroe
and Dade, both in Atlantic waters and the Gulf of Mexico. This industry constitutes one
of Florida’s most important commercial fisheries with an average annual value in excess of
30 million U.S. dollars.

The fishery consists of a recreational sector and a commercial sector of trappers, divers,
and bully netters.> Commercial fishermen collect and sell live whole lobsters to fish houses,

which are usually located at their homeport. Fish houses remove the lobster tails and sell

4Background information on this fishery is taken from Shivlani, et al., SEDAR 08 U.S. Stock Assessment
Panel and the Florida Fish and Wildlife Conservation Commission: Division of Marine Fisheries Manage-
ment.

5Bully netters harvest lobster with hand nets. This requires fishing in very shallow waters so that lobster
are visible from the boat. Although this technique used to be popular, bully netters currently contribute
less than one percent of annual commercial lobster landings.



only this portion to restaurants and distributors. The tail usually constitutes slightly more
than a third of the total weight of a lobster. Over the last twenty years, total commer-
cial landings in the state of Florida averaged approximately 6 million pounds per year.
Recreational fishermen generally contribute another 1.5 million pounds each year.

In this paper, I separately analyze the labor supply behavior of commercial trappers and
divers since there are reasons to believe these types of fishermen behave differently. Trap-
pers tend to be full-time workers, while divers are more of the recreational or supplemental
income types. Consequently, trappers have historically accounted for approximately 90%
of annual commercial lobster landings. Trappers also face an additional constraint when it
comes to daily labor supply decisions: they can only fish in areas in which they have previ-

ously dropped traps so their participation and effort level choices are necessarily a function

of past labor supply choices. Since within-trap lobster abundance generally increases with

5There are general restrictions that apply to the entire industry as well as sector-specific regulations. The
carapace length of the lobster must be a minimum of three inches in length, a size reached at approximately
two years of age. Harvesting females carrying eggs is prohibited regardless of size. Spawning occurs between
March and August giving rise to a season closure from April 1 to August 5. However, to boost tourism, the
recreational sector enjoys an additional two-day sport season that falls on the last consecutive Wednesday
and Thursday in July. While commercial fishermen must wait until August 5 to harvest lobster, trappers
may drop traps as early as August 1 to allow them to accumulate lobster before the start of the season.

In Monroe County, recreational fishermen must possess a valid saltwater products license and a crawfish
stamp and are subject to a six lobster per person per day bag limit, or 24 lobster per boat, whichever is
greater. Until recently, commercial divers needed only to hold a saltwater products license and to abide by
a per day boat limit that was set high enough that the restriction was rarely binding.

Since the 1950s, the commercial trap fishery has been responsible for the bulk of annual landings and the
number of traps in the fishery steadily increased over the next 40 years. In the early 1960s, the number
of traps was estimated to be less than 100,000, which rose to approximately 250,000 by the mid-1970s and
may have been as high as 900,000 by 1990. However, the increase in trapper’s fishing effort out-paced the
growth in annual landings and so catch per unit effort (CPUE) steadily decreased from 1970 to 1990.

At this time, the fishery came under heavy scrutiny by the Florida Fish and Wildlife Conservation Com-
mission (FWC). Because the commercial trap sector dominated the industry and because problems other
than decreased CPUE were associated with the increase in the number of traps fished, such as increased
by-catch mortality rate, the FWC focused its restructuring of the fishery on this sector only. The FWCs so-
lution was a transferable trap certificate program (TCP), which was implemented at the start of the 1993/94
fishing season. The goal of the program was to reduce the number of traps to 400,000, although research
suggested that this would still be twice the level that would achieve economic efficiency.

Trappers were issued certificates based on the number of pounds landed the previous two out of three
seasons. The program stipulated a blanket 10% reduction in the number of traps four different times between
1993 and 1999 bringing the number of traps down to approximately 550,000. In 2000, the guidelines were
relaxed to passive reductions.” With the exception of the 1999 season, total commercial landings fell from
approximately seven million pounds in 1994 to three million pounds in 2001. During the same period,
trappers’ percentage of commercial landings steadily fell from 95% to 85%. So that trappers were not
further injured from a potentially flawed program, the TCP reductions were suspended in 2004. Since then,
the FWC and both the recreational and commercial sectors have been in mediation with the intent to better
regulate the industry and promote biological and economic efficiency.



time until a maximum trap capacity is reached, trappers neither want to prematurely pull
traps nor leave them soaking too long. Their expected wage is, therefore, in part a function
of the length of time since the last pull. Because of this dependence, trappers’ labor supply

decisions may be less responsive to other variables that influence the expected daily wage.
3 Data Description & Sample Selection

Since 1978, fish houses have been required to fill out trip tickets for each sale made. Records
of these trip tickets are maintained by the FWC. An example is shown in Figure 1. Field 1
records the fisherman’s unique license number, which is used to track fishermen throughout
time. Field 4 records the trip date. Fields 7 and 13 provide possible measures of the hours
and effort margins, respectively. Fields 17 - 22 list each species that is sold, including the
quantity sold and the price paid.

The FWC provided me with all trip ticket records from the 1986/87 fishing season
through the 2006/07 season for which any amount of lobster was recorded in Fields 17
- 22. From this set of trip tickets, the FWC compiled a list of fishing licenses (Field 1)
and additionally provided any remaining trip tickets that matched on fishing license. As a
result, the data constitute a complete complete panel of all fishing trips made in Florida
between the 1986/87 and 2006/07 fishing seasons by fishermen that ever sold at least one
pound of spiny lobster. So, for any fisherman in the sample, I observe each and every day
they sold any species of marine life as well as the composition of species sold.

Although the data to which I have access spans from the 1986/87 fishing season to the
2006/07 season, many of the trip tickets in the earlier years did not record the price paid
per pound. Table 1 shows the percentage of trip tickets that are missing lobster prices by
fishing season. These numbers are quite large between the 1986/87 and 1995/96 seasons,
climbing as high as 76%. However, in the period from 1996/97 to 2006/07, no more than
1.67% of trip tickets are missing prices. Because the daily wage is a function of the price, I

restrict my analysis to begin in the 1996/97 season so that I do not have to rely on sparse



records of prices to generate wages.

In order to determine the relevant sample, several terms must be defined: 1) what
constitutes a lobster trip; 2) what constitutes a trapper or diver; and 3) what constitutes a
lobster fisherman. Table 2 chronicles changes to the sample size as these terms are defined
and applied to the current sample. The first column identifies the criteria that is applied to
the sample, which are discussed in detail below. “Group” splits the sample into trappers and
divers when relevant. “Fishers” counts the number of unique fishermen, “Fisher-Seasons”
counts the number of unique fisherman-lobster season pairs, “Actual Trips” counts the
number of observed lobster trips, and “Possible Trips” counts the number of open season
days, regardless of participation, once the sample is augmented to include the entire season
for each fisherman-lobster season pair observed.

Since I do not know which specie(s) was (were) targeted on a given day, I infer the intent
of the fisherman based on observed catch. There are 251,560 trips made by fishermen on
which some amount of lobster was sold.® The contribution of lobster to the total value
of the trip varies.” On average, the sale of lobster constitutes 91% of the total value of a
trip and 75% of all trips that record any amount of lobster consist solely of lobster. So,
for the bulk of trips, inference about intent to fish for lobster seems clear. However, for
several thousand other trips this distinction is less clear. Figure 2 displays a histogram of
the contribution of lobster to the total value of the trip once trips consisting solely of lobster
are removed. With the exception of a small spike near zero, the distribution is fairly flat
until around 60% when it starts to increase sharply. For the purposes of this study, I classify
a trip as a lobster trip if at least 50% of the total value of the trip is from lobster sales.
This classification re-designates 7.6% (or approximately 19,300) of the trips in the sample
as non-lobster trips. After dropping a couple hundred other trips due to inconsistencies

with the fisherman’s social security number or license, the total number of lobster trips in

8See Row 1 of Table 2.
9XXXXXX Discuss computation of values and imputation of prices



the sample is 232,089.10

Although the lobster season stretches from August 6th - March 15th, I restrict my base-
line analysis to include only August 6th - October 14th of each lobster season.!! The reason
for this is to simplify identification when estimating the model, which will be discussed in
greater detail in Section 5. Briefly, identification relies, in part, on identifying factors that
affect the expected wage in the lobster fishery, but that do not affect opportunity costs.
Since many factors that affect the wage in the lobster fishery also affect the wage in other
fisheries (e.g. weather), which may describe a fisherman’s outside opportunities, it is con-
venient to focus on a portion of the season during which these outside opportunities do not
exist. There is very little fishing activity by lobster fishermen in other fisheries during the
first 2.5 months of the lobster season (August 6th - October 14th). In addition, since catch
rates are much higher in the beginning of the season, very few fishermen that intend to fish
for lobster would wait until after the first 2.5 months to partake in the fishery. Therefore,
it is unlikely that many true lobster fisherman are dropped from the sample due to this
restriction.

As discussed above, the main methods of harvesting lobster are with traps and by diving.
84% of lobster trip tickets report the use of traps, 16% report diving, and 3% report some
other kind of gear.'? Of the 1,994 unique fishers in the current sample that make at least
one lobster trip, 532 (828) never report using traps (diving) and 710 (529) always report
using traps (diving). The remaining fishermen report a mix of gear use throughout their
tenure in the sample. Figures 3 and 4 displays a histograms of the percentage of lobster
trips reporting the usage of traps and diving, respectively, for each fisherman once those
that always or never use the specified gear type are removed. Not surprisingly, the spikes
are at either end of the distribution with few fishermen falling in the gray middle ground.

I restrict each sample to include only fishermen that report using the specified gear type

10See Row 2 of Table 2.

HRefer to Row 3 of Table 2.

12 Just over 3% of trip tickets in the sample report more than one gear type so that gear usage does not
have to sum to 100%.



(traps or diving) to harvest lobster at least 90% of the time. This reduces the sample to
963 trappers and 650 divers.'3

While the remaining fishermen have all made at least one trip in which lobster was
the primary species sold, whether or not all of these fishermen should be considered lobster
fishermen solely on this basis is left to be determined. This is an important distinction since
I am assuming that fishing for lobster is a viable option for each fisherman in the sample
on each day in the season and for all seasons observed. If a fisherman makes few lobster
trips throughout the sample relative to other non-lobster trips, fishing for lobster may not
regularly be in the fisherman’s choice set. To better ensure that it is, I further reduce
the sample based on absolute and relative participation in the lobster fishery. Determining
relative participation is possible since I observe all trips made by each fisherman and not
just lobster trips.

Of the remaining observations in each sample, I drop all fisher-lobster season pairs for
which only one lobster trip was observed, leaving 4,975 unique fisher-lobster season pairs
for trappers and 1,966 unique pairs for divers.'* For many of these pairs (1,187 for trappers
and 572 for divers), 100% of observed trips are lobster trips. For the remaining pairs, the
composition of trips is a mix of lobster and non-lobster trips. Figures 5 and 6 display
histograms of the percentage of total trips that are lobster trips and the percentage of total
earnings contributed by lobster trips, respectively, by fishing season for trappers. Figures 7
and 8 present the same information for divers. These histograms make it clear that trappers
observed to fish for lobster have a much higher lobster trip and lobster earnings composition
than divers. As a baseline, I drop from each sample all fisher-fishing season pairs for which
percent participation in the lobster fishery is below 5% or for which percent earnings from
lobster trips is below 5%. This removes 15 trappers and 25 divers from each sample.!®

Finally, I remove fishermen that are observed to fish for lobster less than five times over the

3Refer to Rows 4 - 6 of Table 2.
MRefer to Rows 7 - 9 of Table 2.
15Refer to Rows 10 - 12 of Table 2.



entire sample period (eleven seasons). This results in a final sample of 794 (371) trappers
(divers), 4,864 (1,770) fisher-lobster season pairs, 93,714 (16,946) observed lobster trips,
and 340,480 (123,900) possible lobster trip opportunities.!®

This final sample is used to estimate the wage elasticity of labor supply at the extensive
margin (participation). Unfortunately, not all trip tickets record time out at sea and number
of traps pulled (if relevant), which are the two effort measures I use to estimate the wage
elasticity at the intensive margin. Therefore, when modeling the intensive margin, the
sample is further reduced to include only trappers with complete records of both effort
measures and only divers with complete records of time at sea, resulting in 191 unique
trappers and 210 unique divers. Further details of this sample are presented in the last
three rows of Table 2.

Tables 3 and 4 provided summary statistics of the fishermen in both final samples. The
weighted averages weight each fisherman’s statistics by the number of times he is observed
in the data. In both tables, fisherman that participate more frequently make slightly more
revenue per trip, which might reflect a premium for experience. Trappers make more per
trip on average than divers. Trappers also have higher participation rates. The standard
deviations for each variable are all quite high relative to their means indicating the diversity
in participation and earnings of the fishermen in the sample.

Comparing statistics across the two tables provides an idea of how similar the fishermen
in the smaller sample are with the fishermen in the full sample. Fishermen in the smaller
sample are observed for fewer lobster seasons, which is reflected by smaller “Possible days
at sea” in Table 4 for both trappers and divers. They also make less per trip and have lower
participation rates. From these tables it appears that trappers, especially, in the smaller

sample may not be representative of the typical trapper in the full sample.

16Refer to Rows 13 - 15 of Table 2.
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4 Empirical Model

Following MaCurdy (1981), I estimate the Frisch (or A-constant) life-cycle model using the

following specification:
InNit = Fpi + 0plnWit + Ziry,, + €nit (1)

and

InWy = Fui + X8 + it + €wit (2)

where N denotes either hours at sea or number of traps pulled and W denotes earnings
per hour or earnings per trap, depending on the specification. In both equations, F' is a
fisherman-specific fixed effect, which captures unobserved components of wealth and ability.
The random error terms, €,;; and €y, are assumed to be independent and identically
distributed normal. Z includes individual- and time-varying opportunity cost shifters and
X includes individual- and time-varying factors that affect earnings in the lobster fishery.

Specifically, the vector Z includes dummy variables for September and October (August
is the omitted month), Saturday and Sunday, and a time trend (by season). These vari-
ables capture any systematic differences in opportunity costs across time that are common
to all fishermen in the sample. Saturday and Sunday are also interacted with the fisher-
man’s age to capture differences in weekend effects by age. Z also includes the monthly,
seasonally-adjusted unemployment rate.'” According to the model, fishermen are more like
to participate in the lobster fishery when their reservation wage is low, which is somewhat
proxied by the unemployment rate.

The vector X includes dummy variables for September and October and a time trend
(by season). Lobster abundance is highest when the season first opens (August), generally
monotonically decreasing as the season progresses. Weather is another important factor
affecting the wage. High wind speed tends to reduce vessel speed and makes fishing less

efficient. It also decreases visibility, which is important for divers. Particularly high winds

"Data on the unemployment rate is obtained from the Bureau of Labor Statistics.
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may even make fishing dangerous. We would, therefore, expect high current wind speed to
deter participation. However, rough water from high winds also tends to stir lobsters out of
reefs and gets them moving across the ocean floor and into traps. In addition, rough water
tends to shift traps around making it difficult to locate traps. The first effect suggests that
catches may be greater following high wind speeds. The second suggests that trappers may
be inclined to go out fishing following high wind speeds in order to locate traps that have
shifted before they are permanently lost. For these reasons, we expect high lagged wind
speed to encourage participation for those with traps.

Daily wind speed data is available through the National Oceanic and Atmospheric Ad-
ministration’s (NOAA) historical weather buoy database. I use data from ten weather buoys
spanning the geography and timeline of the sample.'® NOAA records weather conditions
every hour and wind speed is measured in meters/second. To determine daily wind speed,
hourly wind speed is averaged from midnight until noon of the fishing day. The rationale is
that fishermen wake at 6 a.m. and base daily decisions on the previous six hours of observed
weather conditions and the forecast for the next six. Lagged wind speed is calculated as a
two-day lag of current wind speed.

A lobster’s natural habitat is in reefs and other dark enclosed areas, which is why
trapping is effective. During the new moon, lobster tend to emerge from their hideouts and
relocate, while during the full moon they tend to remain in hiding. This results in greater
lobster abundance in traps especially around the new moon. For this reason, X also includes
an explanatory variable to capture the effect of the the moon cycle on participation. A value
of 1 indicates a full moon and a value of 0 indicates a new moon. The variable also takes
on 13 values in between 0 and 1 to capture daily stages of the moon cycle.

To determine whether or not to participate on a given day, I follow Kimmel and Kniesner
(1998) and assume fishermen compare utility from participation, U(N > 0), with utility

from non-participation, U(N = 0). If fisherman i is observed to participate in the lobster

18 Archives of daily weather conditions can be found on NOAA’s National Buoy Data Center website:
http://www.ndbc.noaa.gov.
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fishery on date ¢, then it is assumed that U(N > 0) > U(N = 0). Therefore, the probability
of participation, P(participationy; = 1), is P[U(N > 0) —U(N = 0)]; = ®(epit), where ®(.)
is the standard normal cdf and €p; is the combined random error component of [U(N >
0) — U(N = 0)]. When fishermen decide whether or not to participate, they do so by
comparing earnings (the wage) with opportunity costs (the reservation wage). Therefore,
the structural equations for the probability of participation and time at sea (or number of
traps pulled) share the same explanatory variables. The structural participation equation
is given by:

P(participationi = 1) = ®(Fp; + 0plnWis + Ziy,,) (3)

where the coefficients on the explanatory variables include the subscript p to distinguish
them from the coefficients in equation (1).

The estimated coefficient on the wage in equation (1), Sn, measures the Frisch wage
elasticity of labor supply (or intertemporal substitution elasticity) at the intensive margin.
The estimated elasticity of a wage change on the probability of participation, derived from

equation (3), is given by Spgb(ﬁ’pi + Spanit + Zit'Ayp)/@(Fpi + Spanit + Zit?,), where ¢

denotes the standard normal pdf.
5 Estimation Strategy

Estimation proceeds in four steps, beginning with Heckman’s two-step procedure to correct
for possible selection bias. First, a reduced form probit model of participation is estimated
in which X;;, Z;;, and a complete set of fisherman fixed effects are included as explanatory
variables. The inverse Mills ratio is calculated from the reduced form probit coefficients to
control for possible selection bias in the wage equation (2) and time at sea equation (1).
Second, I estimate a selectivity-corrected wage equation in which the inverse Mills ratio
generated from step 1 is included as an additional explanatory variable in equation (2).
Identification of the selection correction term (beyond relying on functional form differ-

ences) requires that some of the factors that affect participation do not affect the wage
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(i.e. components of Z that do not belong to X). I assume that Saturday and Sunday and
interactions of these variables with the fisherman’s age satisfy this requirement. An uncen-
sored sample of the wage is constructed from the estimates of the selectivity-corrected wage
equation, which allows for estimation of structural equations (1) and (3).

Third, a selectivity-corrected time at sea equation is estimated using the predicted wage
from step 2 and including the inverse Mills ratio generated from step 1 as an additional
explanatory variable. This produces an estimate of the Frisch elasticity of labor supply. The
model is identified if some of the factors that affect the wage do not affect participation,
except through the wage (i.e. components of X that do not belong to Z). I assume that
lagged wind speed and the moon cycle satisfy this requirement.'?

Finally, I estimate a structural probit model of participation (equation 3) using the pre-
dicted wage from step 2, which estimates the elasticity of a wage change on the probability
of participating. Identification is achieved under the same requirements and assumptions

as step 3.
6 Empirical Results

Empirical results of several specifications are shown in Tables 5 - 16. I estimate models using
three different definitions for the wage: 1) wage = daily earnings/hours at sea, 2) wage =
daily earnings/number of traps pulled, and 3) wage = daily earnings, where daily earnings
is defined as the product of the offered price per pound and number of pounds landed. I also
estimate models using different criteria to determine the effective sample of fishermen. Each
Table presents results for both trappers and divers, when relevant. In Tables 5 - 14, robust
standard errors and z-statistics are presented alongside point estimates. In Tables 15 and
16, robust standard errors are presented below point estimates and statistical significance

at the 1% level is denoted by three asterisks, the 5% level by two asterisks, and the 10%

YDuring the period of August 6th - October 14th, the stone crab, kingfish, and reef fish fisheries (fisheries
that lobster fishermen commonly participate in) are very inactive if not entirely closed. Therefore, lobster
fishermen’s outside opportunities can be assumed to consist of non-fishery alternatives so that lagged wind
speed and the moon cycle are reasonably excluded from Z;.

14



level by one asterisk. The total number of observations as well as the number of unique
fishermen in each sample is presented at the bottom of each table. Fisherman fixed effects

are included in all specifications, but are not displayed in the tables.

6.1 Hours at Sea

Tables 5 - 8 display results of each estimation step where the wage is defined as daily earnings
divided by hours at sea. Table 5 presents estimates from the reduced form probit model of
participation. For both trappers and divers, the coefficients on September and October are
negative and the coefficient on October is larger in magnitude. This reflects the tendency for
lobster abundance to decrease as the season progresses. The days of week and interactions
with age produce mixed results across the two fisher groups. The average trapper’s age in the
sample is 52. The combined marginal effect of Saturday on the probability of participating
is essentially 0 for trappers of age 52. This effect becomes increasingly negative as fishermen
get older at a rate of -.17% per year of age. The opposite relationship is true for divers.
While the combined marginal effect of Saturday on the probability of participating is also
essentially O for divers of age 52, the probability of participating increases slightly with
age at a rate of .05% per year.?’ For both fisher types, Sunday is a strong deterrent of
participation. Trappers of age 52 are 8.5% less likely to participate on a Sunday and this
effect increases in magnitude at a rate of .12% per year of age. Divers of the same age are
2.6% less likely to participate on a Sunday. Although this negative effect becomes smaller
with age, it does so at a very slow rate (+.05% per year).

Trappers are more likely to participate when the unemployment rate is high, although
this effect is not statistically significant. However, divers are actually less likely to partici-
pate, which is counterintuitive. High wind speed deters both fisher types from participating.
As anticipated, lagged wind speed increases the probability of participation for trappers.
The converse is true for divers which may be due to decreased visibility after high winds.

Trappers are more likely to fish during the new moon. The same is true for divers, although

20The average age of divers in the sample is 44.
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the effect is not significant. For both groups, the coefficient on the time trend indicates an
overall decrease in participation throughout the sample.

Table 6 presents estimates of the selectivity-corrected log earnings equation. As seen
by the coefficients on September and October, the wage decreases as the season progresses.
Wind speed negatively affects the wage, but the effect is much stronger and more significant
for divers. For trappers, the wage is higher two days after high winds, but for divers, it is
lower. The negative coefficients on the two weather variables for divers again likely reflects
the decrease in visibility associated with high winds. As anticipated, the moon cycle has a
strong effect on the wage for trappers and no effect on that for divers. There is a very slightly
negative trend in the wage as indicated by the coefficient on the time trend. Finally, the
positive coefficient on the inverse Mills ratio (although insignificant for trappers) provides
some evidence of positive selection. The selection term is identified through the exclusion
of the day of week variables from the wage equation, which were statistically significant, for
the most part, in the reduced form participation model.

Results from the selectivity-corrected hours at sea equation are shown in Table 7. Of
foremost importance is the coefficient on the predicted wage, which measures the wage
elasticity of hours worked. While it is positive and just statistically significant for trappers,
it is quite small, suggesting that trappers do not vary their hours at sea much in response to
changes in the wage. In fact, hours are not affected by many of the covariates in the model.
The coefficient on the predicted wage for divers, on the other hand, is much larger and
more significant suggesting that a 1% increase in the daily wage leads to a .93% increase in
hours at sea, which translate, on average, to a $10 increase in the wage producing a 1 hour
increase in hours spent at sea.?!

The large difference in the wage elasticity across fisher groups, as well as the discrepan-
cies between the magnitudes and significance levels of the other covariates, may be due to

the following. The ocean is a very patchy environment such that lobster abundance tends to

21'Whereas for trappers, a $10 increase in the wage would, on average, lead to a 3 minute increase in time
spent at sea.
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vary from area to area. Trappers drop groups of traps in different areas where they expect
catch rates to be high. When trappers decide to participate in the lobster fishery on a given
day, they do so with a fishing location in mind where they have previously dropped traps.
Because of the way traps are dropped in lines, pulled, and re-dropped, trappers are very
unlikely to only pull a portion of a line once they have started. In addition, because trap
lines are grouped in different areas, trappers tend to pull all of the lines in each group on
a rotational basis so that once they have decided to visit a particular area, they are much
more likely to pull all traps in the area regardless of the revealed catch rate. If catch rates
are particularly bad, trappers may even decide to move these traps to another area, which
results in high hours on low wage days. On the flip side, trappers may not be able to work
more hours on high wage days if they have pulled all of their traps in one area and it would
take too long to visit another location and pull all of the lines in that area.?? Finally, fish
houses close in the evenings so that there is essentially a cap on the number of hours one
can work in a day. Divers, on the other hand, are not constrained to fish in locations where
they have previously set traps. They have little overhead and may visit reefs where they can
easily quit after an hour of fishing if it is unproductive. However, they, too, are subject to
the fact that fish houses close in the evenings and the setting sun greatly decreases visibility.

Finally, Table 8 displays results from the structural probit model of participation. The
coefficients on the predicted wage for both fisher groups are positive and highly significant.
Two forms of the wage elasticities are calculated and are shown below the coefficients.
The first elasticity is evaluated at the sample means of the covariates and the second is
the sample mean of the estimated elasticity for each fisherman.??> The wage elasticity is
approximately 1.3 for trappers and 1.15 for divers suggesting that fishermen’s labor supply,
in terms of participation, is quite responsive to changes in the daily wage. Overall, these

estimates support the neo-classical model of labor supply. They are in contrast to the

22Most fishermen are not equipped to fish for more than one day because lobster need to be kept live or
on ice.
231 still need to calculate standard errors for the second elasticity.
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findings of Camerer, et al. (1997) and Chou (2002) and do not support the notion of

reference-dependent preferences (or income targeting) as put forth by these authors.

6.2 Number of Traps Pulled

Tables 9 - 10 present results for steps 3 and 4 when the wage is defined as daily earnings
divided by the number of traps pulled. These tables therefore only present results for

trappers. Both elasticities are almost identical across specifications.

6.3 Daily Earnings

Tables 11 and 14 present results of the structural probit model of participation (step 4)
when the wage is simply defined as daily earnings. The results in Table 11 are based on
the smaller samples used in estimations described in the previous two sections. The results
in Table 14 are based on the full sample, which is described in detail in Section 3. The
full sample can be used in this specification because measures of time at sea and traps
pulled are not necessary to calculate the daily wage. Comparing Table 8 with Table 11,
the wage elasticity for trappers remains the same regardless of the definition of the wage.
However, the elasticity for divers drops about .4%. Tables 11 and 14 present estimates from
the same model, but with different samples. When the full sample is used, the elasticities
remain positive and highly significant, however it shrinks slightly for trappers and more
than double for divers. This suggests that those fishermen with complete records of hours

at sea are not necessarily randomly selected from the entire population.

6.4 Sample Selection Criteria Tests

Tables 15 and 16 show results for steps 3 and 4, respectively, using three different criteria
to define the effect sample. In both tables and for both trappers and divers, Sample 2 refers
to the baseline sample described in Section 3 and used to estimate the models in Section
6.1. Sample 1 relaxes the criteria to include fishing seasons in which fishermen made one or
more lobster trips, fishing seasons in which at least 1% of all trips taken were lobster trips

and 1% of earnings came from lobster sales, and fishermen that made two or more lobster
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trips over the entire time they are observed. Sample 3, tightens that criteria to include only
fishing seasons in which fishermen made five or more lobster trips, fishing seasons in which
at least 15% of all trips taken were lobster trips and 15% of earnings came from lobster sales,
and fishermen that made ten or more lobster trips over the entire time they are observed.
For the most part, the results are qualitatively the same across all three samples and the
estimated wage elasticities remain positive, statistically significant, and around the same

magnitude.

7 Conclusion

This paper estimates the wage elasticity of labor supply at both the intensive and extensive
margin using data from the Florida spiny lobster fishery. I separate the sample into com-
mercial fishermen that use traps to harvest lobster and those that dive. In virtually every
specification, for both trappers and divers, and for both margins of labor supply, elasticities
are positive and statistically significant. More specifically, I find that the wage elasticity of
hours worked ranges from 0.06 to 0.09 for trappers and 0.82 to 0.94 for divers and that the
wage elasticity of participation ranges from 1.05 to 1.31 for trappers and 0.76 to 1.82 for
divers. These estimates support the neo-classical model of labor supply and are in contrast
to the findings of Camerer, et al. (1997) and Chou (2002). In this context, they do not
support the notion of reference-dependent preferences (or income targeting) as put forth by

these authors.
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Table 1: Percentage of Trip Tickets Missing Prices by Fishing Season

Season % Missing Season % Missing
Prices Prices

1986 73.36 1996 1.67
1987 76.18 1997 1.38
1988 67.14 1998 0.66
1989 71.63 1999 0.15
1990 58.74 2000 0.00
1991 61.97 2001 0.00
1992 66.35 2002 0.30
1993 56.47 2003 0.22
1994 46.60 2004 1.51
1995 12.69 2005 0.15
2006 0.09

2007 0.08

22



2 8

BT N R W T R A [0 ORI VDR B T ot By

:

I

1031 ], dI1], SOLIOYSI,] QULIR]N UOISSIIITIO ) UOIYRAIdSUO)) SJI[PIIA\ PU® YSI ©PLIO[ :T oInS3i]

AHOLVONYRWN
Y SHALI Ty (00 peal o) 0 W 08

i
I
m M|

anva  3idd

0000000

o] @

H

Jr——

A0 XM I
‘On e FHALINIVNDY HALHYHY
[ 1ndmg I ¥
® | ] AWIL HWOS
‘S3LON a0 ) upueg |
S — =T T8H | 1 sujfuoy
=1 — "IN midaa
, —_— .a.._!__E.u—..—,._—: _
= | o adeg wmndp |
| b ks on
_ | .
|_ | ALYD DNV OINN B
— j]
— R -
|8 T ¥
I | | | BAVO LHVLS didl
HALYD 40 pein  amg . .

*po3
ANNOWY s3193ds
13IMIIL iYL SIIHIHSIH INIHVYIN

(7

i _
| IIND L¥08 OvaH

1 a1 1 s1asson [H]

1880 | | [BWWRI) [ D | MBI | | Sdes)

| BN OFHEI HYFD ﬂ
| QAONY ALNNGD E—

| QAHEI VY E

[T aANSId INLL TYALOY H

wavao [
T mawosecen |§

ASHEINT

SLIN00H
HIALWMLTYE =

23



0£8°09 8899 698 01¢ STOAI(]

0¥ L9¢€°6 769 161 stoddedy,

0F€TLT €169 Tov'e 296G v PopI00Y (S)onseoIN IO
006°'€2T 97691 0LL'T 1LE SI0AL(]

087'07€ VIL'E6 798y V6. swoddey,

08¢ 797 099°0TT 7€9°9 GIT'T nv (s1X 1V) sduiy, 1038qoT +¢
0GG‘0€T 6ST LT GOR‘T 297 STOAI(]

0GL'F¥¢ 7886 GT6'F €eg szoddedy,

00€‘GLY €L0'TTT 069 cre'T nv (1x) 1038qoT woy sduy, 23 A +%G
029°2.€1 G0GLT 996'T L8¥ SIOAI(]

0GZ'STe 16076 GL6'T 898 stoddedy,

0.8'G8¥ 9GG'TTT 1769 GGe'T v (1x) sduy, 1038qoT +1
00%'9L1 6S0°ST 02s‘c 059 SIOAI(]

OPT1LE 8LET6 z0g‘s €96 szoddedy,

VigWAS LEFTIT Ga8'L €19°'1 v oAl([/sded], +%06
019°689 eog'eet aall] 7661 v uosedg Jo Furuuisoq
- 680°CET eeror 6¥C'C v sdiiy, 1998qoT ArewiiL g
- 095162 12601 eTv'e v sdiiy, 1038qoT [V
sdury, sdury, SUOSeIg

Eo:mwonm ﬁﬁzpoaﬂ Q@Qwﬁh wn@ﬂwﬁm QSO%U Eﬁﬁﬂd\/

s[re1a(J ordureg :g o[qery,

24



poAOTIY]
aIe 109180 Jo AJe[og Sumsisuoy) sdii], 9ou() diif, a3 Jo oanfeA [BIO], 9} 0} 19380 JO UOIINYLIFUO) 9} JO UIRIS0)SI] g 9IS

1U2243(
00l 08 09 017 0¢Z 0
| | | | | | o

20 LO°
Ayisua(

{0}

140

jpdan[e [30L, 03 dn[eA O JO

25



00l

08

o8es) dei], Surprodey] sdiiy, 199SqO JO 98RIUOID] ¢ 9INTI]

U243
09 017 0¢

jpd-o3es( deiy, surprodoy sdii, 199sqor jo

¥0 I40)
Ayisua(
26

90°

80°



00l

08

surar( Surprodoy] sdii], 19980 JO 98RIUOID] 7 9INSL]

U243
09 (017 0¢

jpd-Surarq Surprodoy sdii, 109sqor Jo

o
o
o
R
)
o)
S
@
g
o
@
o
=
o
%

27



00l

stodder], - uoseog Jurysr-10yst £q sduy, 131sqor oxe jeyy sduy, [R0], JO 98RJUOIIDJ G 0InS1qg

1U22.43(
08 09 (017 0¢

jpd-sdery - reohyst-1oystq £q sduiy, qor jo

S00°

1O

SLO
Alisua(
28

40}

520’



stoddei], - uosesg SuIystJ-1oysi Aq sdLl], 10180 WOIJ SFUILLIR] [RI0], JO 98RIUDID] 19 9INTI]

U243
00l 08 09 017 0¢Z 0
| | | | | | @)

jpd-sdery - reohystJ-10yst £q sdui], qor] woij sfururey jo

Ayisua(

29



00l

SIOAI(] - UOSBIG SUIYST-10YsT] Aq sdLi], 1035qorT oxe jey} sdui], [e10], JO 98RIUOIDJ L oINS

1U22.43(
08 09 (017 0¢

Jpd-oarp - Teadystg-1oysy] Aq sdiay, qo jo

LO° SO0
Alisua(
30

SLO°

40}



SIOAI(] - UOSBIG SUIYST-I0YST] Aq sdLI], 10350 WOIJ SSUTLIR]] [R)O], JO 98RIU0IIOJ 8 9ISI ]

1U22.43(
ool 08 09 0]7 0¢

jpd-oatp - reakysig-1oysi £q sdiiy, qo woij sSururey jo

{0}

31

Alisua(



0L0°9 o 97691 108 9.9 L€ 9¢L €29 () enuosar dury 104
899°G29 02 97691 9z.L'€0T 8VLTL 19X €L1'G9 9.8°0¢ () onuosdr oW
169°0 €€0°0 97691 210 1020 1.8 #80°0 0310 oger uoryedonre]
L0G G 97691 901 611 1918 86 9% ©os Je sAep [enjy
0L 0L 97691 L1¢ 0vS 12€ (A 7ee ©as e sfep J[qIsso
SIOAI(T

Go¢‘9T T PTL'C6 P0C‘T oTH'T 6. 86T 68€T () enuosar diry 1o
TSE'S6L'T  TIF P1L'C6 TT8'LLT GRGLTE 6. 90%'61¢ 708°291 () onuoAdI oUIII]
€r8°0 9€0°0 PIL‘C6 o 87€°0 6. 8€T°0 6720 ore1 woryedmire g
059 g P1L'C6 4 zee 6. 11 81T vos Je sAep [eny
0LL 0L PIL'C6 L61 LT9 6. 9Gg 62 ©os Je sAep O[qISSO]
stoddery,

Xe\ ury N A0 PIS  umely N A PIS U o[qeLIeA

SSRGS pojystoaun

UISIR]\ OAISUDIXS] ‘SOIISI)RIG ATewIung :¢ o[qe],

32



C00'% Uiz 889°9 10L L09 01% veS 0€g (¢) onuonor diry 104
899°GZ9 0€g 8899 L8T°0TT T66°'TS 01% €CS1S 7CEe'61 () onuosdr oW
680 €e0'0 8899 G010 9610 01¢ cL0°0 G010 oyer uorpedoieg
70¢ G 8899 %9 ) 01¢ 9¢ €3 ©os Je shep [enjoy
0L 0L 889°9 vee c9¥ 01¢ 702 068 ©as e sfep J[qIsso
SIDAI(T

L68'E 6L L9€'6 608 61T°T 161 L 688 (¢) enuosox diry 1o g
62€°6S. V1 L9€°6 7CE061T T70°6ST 161 €05°90T 7987 () onuoAdI oUIII]
1890 cro0 L9€°6 9210 79270 161 0210 681°0 oyer uorpedoieg
69¢ G L9€°6 76 QIT 161 8¢ 6 v Je shep [enjoy
0LL 0L L9€'6 €re 157 161 €0% ik ©Os ge sAep 9[qISSO
stoddery,

X\ ury N A PIS  ueOR N A PIS  UBIN o[qerrep

SSRGS pojystoaun

UISIR]\ OAISUDIUT ‘SO1)sIIRIG Arewiwung :§ o[qe],

33



TI8°LT- 08°0g- poovrayI So]

01¢ 16T USULISYST ] onbrup) jo #

09€°6S 0vL LY SUOTYeATOS] ()
658" €000 920°0- 70°G- €000 L10°0- puaL], ouIL],
76°0- 7200 ze0°0- 0¢°0T- €200 LET0- UOOIN [0
€87~ €000 910°0- cr'6 €000 0£0°0 poadg purp\ passer]
65°0g- €000 120°0- 9¢ V- €00°0 LL0°0- poadg purpy
€67~ 0100 Lv0°0- ST'T z100 71070 oyey Juouiorduroun)
19T 2000 €000 L6°C- 2000 ¢00°0- Aepung x 293y
LTV T0T°0 1€7°0- 60°1- 960°0 90T°0- Aepung
18T c00°0 €000 6£7- 2000 L0070~ Aepmieg x 98y
€Ca- 980°0 €6T°0- 18°¢ €80°0 cee0 Aepamyeg
€0'6¢- €200 €29°0- 0¥ er- 120°0 630" 1400
72 9¢- 910°0 1860~ 96°6- ¢10°0 8710~ Toquioydog
1eI1S8-7Z ‘9°S .mwoo 1eI1S8-7Z ‘9°S ..wooo oﬁn_‘mﬁjm\/

SIOAI(T stoddeiy,

uoryeddijred JO [OPOJN HAOIJ WO poonpay - T doig

G SlqBL

34



012 161 wuLIaysty onbrup jo #

09¢°6¢ VL LY SUOIYRAIISq ()
9071 ¥91°0 60€°¢ 1¢'1 €60°0 ¢ll’0 oney S[HN ostoal]
G6°1- 600°0 L10°0- 1¢°1- 700°0 G00°0- puSL], owWiLT,
¢l’o €90°0 L0070 L9°TT- 6¢0°0 eveo- UOOIN A
ee'T- 010°0 S10°0- 67 700°0 810°0 poodg puipy posseT]
868" 7100 611°0- 701~ L0070 L00°0- poadg purpy
9¢'€el- 80T°0 eVl €9°L- 0€0°0 €€¢°0- 1990120
Iyi- 880°0 9.¢'1- 019~ 6100 LTT°0- Toquiaidag
1R)S-Z "9's ‘J90D) 1R)S-2Z 9's ‘J90D) J[qrLIRA

SIOAT(] stoddery,
©oG Je sSMOY /ssururery A[re(] = o8eA\ ‘Uolyenbry o8eA)-807 Pajoal110)-A)IA1109[0G - 7 doig :9 o[qr],

35



01 161 uouLIdysL onbrup jo #

09€°6S VL LYy SUOT)BAIOSq )
G9'8 0¢c'0 c06°'1 ¥v0- L€0°0 LT0°0- o1yRY SN °SIoAU]
0¢°0- 800°0 c00°0- VL€l c00°0 6z0'0 puedy, owLf,
68°0- 6¢0°0 6z0°0- Ly'¢ 900°0 ¢c00 oyey] Juaurdorduaty
08'1T S00°0 800°0 80" 10070 100°0- Lepung x o3y
eve- ¥¢c'0 VLL0- ST'T 190°0 0L0°0 Aepung
6T°T ¥00°0 G000 68°0- 100°0 100°0- Aepmyeg x 98y
0S'T- 96T°0 €62°0- 0’1 160°0 ¢s0'0 Aepmieg
¥€'¢ 0cT0 ¢8¢0 ¢c00 ¥10°0 000°0 IBqoPO
¢6'¢C 00T°0 16¢°0 €¢0 600°0 ¢00°0 Ioquajdeg
T’ 1€T°0 6e6°0 161 0700 6,0°0 ageA PoIdIPAI]
1eI1S8-7Z ‘9°S .mwoo 1e1S-7Z Q'S .wooo 9[qReIIBA

SIOAI(] stoddery,

©aG Je SINOY /ssururey] A[re(] = a8eA\ ‘UOIIRNDY ®SG 1€ SINOH PajoalLIo))-AIIA1I09[eg - ¢ dalg :L o[qe],

36



VIS LI- 110°12- pooyr[ay[ S0
01% 167 USWLISYST ] onbrup jo #
09€°6¢ ovL'LY SUOIYeATIS] ()
19T°T 20€°T (2) Ayorysery o8ep
LT'€T 0S0°0 esT'T 08°€T 760°0 7651 (1) Ayorysery o8ep
60°G- €00°0 910°0- 90°¢- €00°0 010°0- puoLy, owI],
0€°G- 600°0 020°0- 820~ g10°0 €00°0- oyey juewfordurou)
16T 2000 €000 8F'¢- 2000 700°0- Lepung x o3y
9z V- 10T°0 0€¥°0- 9g'1- 960°0 131°0- Aepung
08'T 200°0 €00°0 eev- 2000 200°0- Aepmieg x 98y
15°¢- 980°0 16T°0- 98°¢ €80°0 81€°0 Lepmyeg
9e¥ 870°0 0120 62°9- 720°0 0S1°0- 1040300
91°G 6£0°0 20z'0 96°¢- L10°0 990°0- Toquiojdog
99°€C 920°0 129°0 88°¢T 2900 998°0 a8\ PIIOIPAI]
1e98-7 98 pelelg) 109S-Z 98 pelelg) olqreLIRA
SIOAL(T szeddedr,

©aG e SOy /ssurures] Are( = o8eA\ ‘uoryedoijred jo [9pojN 1qoid remjponng -  dojg :g a[qef,

37



161 uouLIoysL onbrun jo #

OvL Ly SUOIRAIIS( ()
€L°0- 160°0 L€0°0- o19eY S[[IJN 9SIoAU]
4 ¢00°0 8T0°0 puoLy, oW,
iz 6000 1100 ayey Juswordurau )
980~ ¢00°0 100°0- Aepung x o8y
780 ¢80°0 890°0 Aepung
69°0- 100°0 100°0- Aepimjeg x o8y
LT'T 890°0 6,00 Aepinyeg
Gy 01- 810°0 L8170~ 1940390
vae- 11070 620°0- Toquioydog
161 €600 080°0 98eA\ PIOIPaL]
183S-2 "9°S ‘Jo0D) a[qeLIeA

stoddeur,

pormy sdei], jo #/ssururery Are( = adep\ ‘woryenbry pang sdeiy, pe1oar1o)-£31a1309[g - ¢ dolg :6 o[qR],

38



€00°1¢- pooy1e1] o]

16T UOWLIOYSL ] anbrup jo #

OvL'LY SUOTYRATIS ()

10¢°T (g) Lyo1ysersy a8ep
6171 160°0 68T (1) &yonsers oSep
ceY- £€00°0 P10°0- pUBL], SUIL],
6¢°0- G100 ¥00°0- 91ey juewhordweu )
67°C- ¢00°0 7000~ Aepung x o3y
9¢'T- 960°0 0¢1°0- Aepung
€8y ¢00°0 £00°0- Aepinyeg x a8y
98°¢ €80°0 61€°0 Aepmyeg
971~ 020°0 62°0- 10010
6€°G- 9100 L80°0- Toquioydag
8CTT 090°0 2980 o8\ PojoIpel]
1R9S-7Z EX ‘Jo0D) o[qerreA

stoddeiy,

pa[my sdel], jo #/s8urures] Are( = o8ep) ‘uorjedmiired jo [9poJN 1ol [eInjoning - § deig :01 9[qeL

39



GI8‘LT- 866°0¢- pooYI[ayI] 07T
01% 161 ULy onbrup jo #
09€°'6¢ ovL LY SUOIYeAIasq()
L9L°0 19e'T (g) £Lyorisersy a8epy
¢T'€e €€0°0 192,70 8971 ¥80°0 6¢C’T (1) Lyouysery o8ep
879~ €00°0 0c0°0- 8T°8- €00°0 8¢0°0- puoif, owlT,
€¢°¢- 600°0 0S0°0- 1€°0- ¢10°0 ¥00°0- oyey juswrdorduou))
16T ¢00°0 €00°0 6V°¢- ¢00°0 ¥00°0- Lepung x o3y
9¢' - 10T°0 0€7°0- Gc'1- 960°0 0¢1°0- Aepung
08T ¢00°0 €00°0 VeV ¢00°0 200°0- Aepmyeg x 93y
1¢¢- 980°0 16T°0- L8°€ €80°0 61€°0 Aepmyeg
L€ Lv0°0 VLT°0 G9°G- 7200 GeT 0" 19403100
9TV L€0°0 9¢1°0 96°¢- L10°0 640°0- Toqurajdag
19°€¢ L10°0 0170 LLVT 960°0 ¢c80 9ZBA\ POIIPII]
1e)8-7Z '8 "J90D) 1e)8-7 "9'8 "J90D) a[qerre)
SIOAI(T stoddeir,

sgururer] A[re(] = o8eA) ‘uorjeddijred Jo [OPOJN Mol [em)onilg -  doig 1T 9[qel,

40



¢F9'0%- CyL'ELT- poovrayI So]

12 V6. USULISYST ] onbrup) jo #

0SL°02T 019°2€€ SUOTYRAIIS( ()
9¢'1T- z00°0 €20°0- 9F1E- 100°0 620°0- puaL], ouIL],
1872 9100 G¥0°0- 0¢°Lg- 800°0 615°0- UOOIN [0
17°'9- 2000 710°0- 11°68 100°0 0£0°0 poadg purp\ passer]
00°¢e- c00°0 9.0°0- 02’ 18- 100°0 180°0- poadg purpy
€e e L0070 ze0°0- 00°9- 70070 ¢e0°0- oyey Juouiorduroun)
L6°C- 100°0 $00°0- 15°¢ 100°0 2000 Aepung x 293y
C6'G- 990°0 G6T°0- LE°LT- 7€0°0 98G°0- Aepung
9¢'1- 100°0 ¢00°0- Sy 100°0 000°0- Aepmieg x 98y
1€°0- 8500 810°0- ege- 0£0°0 GIT0- Aepamyeg
0L 9%~ 910°0 1€L°0" ol Ly- L0070 oreo- 104010
77S- 1100 9850~ 91°6¢- ¢00°0 €150~ Toquiaydog
1eI1S8-7Z ‘9°S .mwoo 1eI1S8-7Z ‘9°S ..wooo oﬂﬁ\mﬁﬁ\/

SIOAI(T stoddeiy,

o[dureg g ‘uoryeddijred Jo [OPOJN HQOIJ WLIO Poonpay - T doig :gT 9[qelL

41



1.€ 76. wOULIOYSL ] onbrup) jo #

054051 019°2€€ SUOTJRATIS] ()
1761 9,070 99%°'1 8G°CI ¢z0°0 v1€°0 oryey S[[IJ\ 9SIoAU]
0e'T 70070 ¢00°0 G6'TT 100°0 €100 PULL, duwIL,
80'1- L20°0 620°0- 15°8¢- 600°0 16€°0- UOOIN T[]
96°0- 700°0 2000~ VLTe 100°0 820°0 poadg purpy padde
€eer- 900°0 LL0°0- 60°9- 2000 €10°0- poadg purpy
Ceee- 160°0 6€T T~ 76°1¢- 0100 ere0- 194010
6% 1" 6£0°0 9%6°0- €0°Ce- L0070 9910~ Toquiojdog
1182 "9'S grlele) 1e18-7 9'S grlele) o[qerrep

SIOAL(] stoddedr,

sgururer] A[re(] = o8epp ‘odwreg [n ‘uoryenbry 98RA\ -0 Po3ooII0)-A)AT[RS - 7 dolg g1 o[qr],

42



659°0F- 98G'9LT- pooyreN1 50T

1.€ V6. uowIoyst oubrup jo 7

062021 019°L€€ SUOTYeAISq ()
¥0°9€ 0600 8181 0cvy Gco0 680°T (1) Ayonysery o8ep
6L°€T- ¢00°0 8¢0°0- 16°6¢- 100°0 8€0°0- pueif, oswLT,
€L¢E- L00°0 9¢0°0- ¥9°¢l- ¥00°0 Sg¥0°0- oyey] Juatnioduuatp)
8G°¢- 10070 ¥00°0- L€ 10070 ¢00°0 Lepung x o3y
16°¢- 990°0 €61°0- TLLT- 7€0°0 €64°0- Lepung
6€°1- 100°0 ¢00°0- q1T°0- 100°0 000°0- Aepmyeg x o8y
9¢°0- 860°0 G10°0- 66°¢- 0€0°0 61T°0- Aepmyeg
1611 8¢0°0 9EV°0 6461~ 600°0 €LT°0- 1940390
€0°€l 0€0°0 98€°0 €0°LT- 900°0 ¥01°0- Toqurajdag
G6'9¢ 8¢0°0 Ge0'T 167¥ 610°0 9680 agep\ PajdIPaIg
1e)8-7Z "9's "Jo0D) 1e)8-7Z "9'8 "J90D) a[qerTe)

SIOAL(T sioddeir,

sgururer] A[re(] = 98epp ‘opdwreg [ ‘uoryedmoijred Jo [PPOJN HAOIJ [eInidonig -  dojg H1 9[qel,

43



11 01% 9% 86T 161 L1% USULIYSI ] onbrun jo #
059°LT 09€°6S 05762 or8‘ce OFLLY 0€1°eS SUOI}RATOS( ()
(g¥20) (0zz°0) (02z°0) (¢e00) (L£0°0) (L£0°0)
s OF6°T sk CO6°T sk OF6'T L2070~ LT0°0- 8T0°0- o1yeY S[[IN 9SIoAU]
(110°0) (800°0) (800°0) (200°0) (200°0) (2¢00°0)
010°0- ¢00°0- T00°0 %k %k ¢3e0°0 skoksk qc00 Kk k €c0°0 puadf, oW,
(ge00) (620°0) (620°0) (900°0) (900°0) (900°0)
€z0°0- 6200~ 770°0- sk 920°0 sox $C0°0 sk 610°0 oyey Juowdorduwoun)
(900°0) (¢00°0) (¥00°0) (100°0) (100°0) (100°0)
+x €10°0 +800°0 +x 11070 100°0- 100°0- 100°0- Lepung x o8y
(g62°0) (¥2z0) (02z°0) (290°0) (190°0) (090°0)
sk 06670~ sk VLLO- s 0870~ 080°0 0L0°0 680°0 Aepung
(900°0) (¥00°0) (¥00°0) (100°0) (100°0) (100°0)
900°0 G000 €00°0 000°0 100°0- 100°0- Lepmieg X 98y
(862°0) (961°0) (681°0) (050°0) (150°0) (050°0)
L8T°0- €62°0- 122°0- 000°0 zS0°0 zr0'0 Lepmyeg
(¥e10) (0z1°0) (8T1°0) (¥10°0) (¥10°0) (€10°0)
€61°0 % 68C°0 % 99270 900°0 000°0 €00°0- 14030
(101°0) (001°0) (001°0) (600°0) (600°0) (600°0)
% G€T0 sk 1650 sk 62870 L00°0 2000 000°0 Toquioydag
(Le10) (1€1°0) (821°0) (6£0°0) (0¥0°0) (8€0°0)
sk €870 soxk GE6°0 sk GT6°0 % 06070 % 6L0°0 « 7900 o8B\ PojoIpaId
¢ ordureg ¢ 9[dureg 1 ojdureg ¢ ordureg ¢ odureg 1 ojdureg J[qrLIRA
SIOAL(] stoddeuy,

©og Je SIOY /ssururey A[re = a8epy ‘e doig ‘s1sq, uo1oeleg ojdures

‘6T SlqBL

44



6GETT- VIS LI- 7€0°02- GTy'81- 110°1g- 08L°1¢- pooyrpex1 Sor]
11 0T% 9% 86T 161 L1% uauLIaYSI ] anbrup) jo #
089°2% 09€°6S 0G7°6. 0v8‘se oL Ly 0E€T°€S SUOTYRAISS( ()
€06°0 97T 961°T €90°T L0€°T 7651 () Ayonysery aSep
(0¥0°0) (050°0) (160°0) (2¢60°0) (¥60°0) (¥60°0)
sk 76870 stk CCT'T soxk SST'T sk €G0°T stk POT'T sk 18T T (1) £youysers a8epm
(¥00°0) (€00°0) (€00°0) (¥00°0) (€00°0) (€00°0)
sox 61070 sk 910°0- sk €10°0- % 200°0" w5k 010°0- sxk 810°0- puoLy, duiL,
(110°0) (600°0) (600°0) (€10°0) (210°0) (210°0)
soxsk LV0°0- sk 08070~ sk L8070~ 800°0 €00°0- 0T0°0- oyey juourdoduwoun)
(€00°0) (z00°0) (200°0) (200°0) (z00°0) (2¢00°0)
% 9000 €000 % G000 % €00°0- % 70070~ sk G00°0- Lepung x o8y
(6£1°0) (101°0) (960°0) (101°0) (960°0) (€60°0)
sox 09570 sk 0EF°0- soxk PSF0- wx €7 0" 121°0- 260°0- Lepung
(€00°0) (z00°0) (200°0) (200°0) (z00°0) (2¢00°0)
€00°0 +€00°0 z00°0 sk G000 sk L0070- sk L00°0- Aepmyeg x o8y
(61T1°0) (980°0) (080°0) (060°0) (€80°0) (080°0)
or10- wx 161°0" « 10" #% SLT°0 sk STE0 stk 61€°0 Lepmyeg
(250°0) (870°0) (9%0°0) (920°0) (¥20°0) (£20°0)
ok TLT0 sk 01C°0 sk 00270 sk 90270 sk 0GT°0" sk €GT°0- o0
(e¢¥0°0) (6£0°0) (8€0°0) (810°0) (L10°0) (910°0)
swxk SLT°0 sk 00C°0 sk G6T°0 sxk 00T°0" sk 990°0- sk 69070~ Toquoydog
(¢20°0) (920°0) (¢20°0) (690°0) (290°0) (090°0)
s 69570 sk 12970 sk P6S°0 sk G6L°0 sk 998°0 sk SIS0 oFep PodIpaIg
¢ ordureg ¢ odureg 1 ojdureg ¢ ordureg ¢ ordureg 1 ojdureg J[qrRLIRA
SIOAI(] sroddeurr,

©og Je SINOY/ssururey A[re = a8ep\ F doi1g ‘s1sqT, uoroereg ojdureg

‘9T 9198L

45



