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Commercial fishing is one of three major extractive industries 

in Oregon,  along with agriculture and forestry.    While approximately 

6,000 commercial fishermen purchase licenses each year,  there is 

evidence of large annual turnovers of labor in the fishery. 

Inability to explain and predict labor turnover has consequences 

for private and public decision makers as well as for researchers. 

For each of these groups--researchers,  public decision makers and 

private decision makers--understanding  of the mobility process and 

factors affecting the process of labor turnover is a key to their 

successful dealing with their particular concerns regarding the 

fisheries. 

The objectives of the research are: 

1.  to develop a theoretical model incorporating characteristics 

important in describing the occupational mobility of fishermen; 



2. to use the model to identify and quantify the similarities, 

differences and interrelationships of the characteristics 

between and among   (a) fisheries and    (b) fishermen mobility 

classes; 

3. to examine the implications of the results of (2) for:    (a) cur- 

rent and expected adjustment problems  in the fishery,   and 

(b) the future direction of the continuing research effort in 

the Oregon fisheries. 

Data was gathered from three mobility classes of Oregon 

commercial fishermen:    exit (1971),   entry (1972) and renewal (1971 

and 1972).    Salmon trollers were analyzed separately for each of the 

three groups.    The data was analyzed using discriminant analysis. 

Risk preference was included as a discriminatory variable; however, 

due to missing observations,  discriminant functions for each sub- 

class were estimated both with and without the risk preference 

variable. 

Results  indicate that identifiable differences in hypothesized 

characteristics exist among the three fishermen groups. 

Conclusions  include the observation that fishermen are not 

drawn from the fishery via large income opportunity costs,   but rather 

they tend to leave due to low or negative profits.    Renewal fishermen 

tend to be better educated,  use more business information,  have a 

larger  capital investment and earn a substantially greater profit than 



either entry or exit fishermen-    However,   similarity in characteristics 

imply that the exit group is a subset of the renewal group,  with the 

largest difference being in profits- 
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AN ECONOMIC ANALYSIS OF OCCUPATIONAL MOBILITY: 
A CASE STUDY OF OREGON COMMERCIAL FISHERMEN 

I.    INTRODUCTION 

Commercial fishing is one of three major extractive industries 

in Oregon,   along with agriculture and forestry-    Over 6,000 com- 

mercial licenses were issued in 1971 for activity in six major 

fisheries  (Lewis,   1972,  p.   2).    The composition of the fishermen 

population,   however,   is not static,   as evidenced by a recent Oregon 

State University survey of fishermen. 

A commercial fisherman can be a part-timer by 
holding another job while fishing,   or by fishing one year 
and not the next-    The OSU Marine Advisory Program 
survey conducted in 197 0 indicated that nearly 38 percent 
of Oregon licensed fishermen obtained less than half of 
their annual income from fishing and 46 percent received 
all of their annual income from fishing. 

The same survey also indicated that nearly 43 
percent of the license holders had fished five years or 
less-    The industry is characterized by large numbers of 
people who enter one year and drop out the next-    Of the 
5,923 people obtaining licenses in 1968,  only 3,501 
renewed their licenses and were jointed by 2, 162 new 
licensees in 1969-    That is a turnover of more than 25 
percent for those two years (Smith,   1971,  p-   4). 

The observed large turnover of fishermen may imply that those 

exiting are experiencing unfulfilled expectations from involvement in 

the fishery.     Capital is  required to enter the fishery,   (boat,   gear, 

trailer,  truck,   etc- )-    Should entry be followed by unfulfilled expecta- 

tions,   an exit from the fishery may result in substantial reductions in 



the capital position of the household.    The reduction in household 

capital would have two components; first, the probable capital loss 

from the sale of the equipment,  and second,  the reduced capitalized 

value of the lower or non-existent income flow from the fishery. 

Results from the Lewis analysis (Lewis,   1972, p.   6) indicate that in 

1971,   2, 004 or  315 percent of the total license holders had no 

landings    and 1,791 or 28. 2 percent had landings worth less than $500. 

Obviously,  this group had income from other sources or they 

remained active in the fishery for a limited time,   relying on past and 

future income. 

The fishery is often cited as an illustration of economic 

inefficiency as an example of a common property resource.    Recogni- 

tion of the economic inefficiency in exploiting the fishery resource has 

prompted investigations into alternative management strategies- 

These strategies are intended to conserve the renewable fishery 

resource but also to make more efficient use of other resources such 

as labor and capital.    As indicated above,   individuals are apparently 

moving irito and out of the Oregon fishery labor force-    Little research 

has been devoted to the explanations of this occupation mobility,  this 

labor turnover,  of commercial fishermen.    Little information is avail- 

able describing the characteristics and economic behavior of the 

This number includes crewmen who may land their share of 
the  catch on the skipper's license. 



fishermen labor force.    The inability to satisfactorily explain and 

predict fishermen occupational mobility patterns suggested the follow- 

ing research objectives: 

1. to develop a theoretical model incorporating characteristics 

important in describing the occupational mobility of fisher- 

men; 

2. to use the model to identify and quantify the similarities, 

differences,   and interrelationships of the characteristics 

between and among   (a) fisheries and   (b) fishermen 

mobility classes; 

3-   to examine the implications of the results of (2) for: 

(a) current and expected adjustment problems in the fishery, 

and,    (b) the future direction of the continuing research 

effort in the Oregon fisheries. 

Firm theory and human capital theory suggested the general 

hypotheses that specific and identifiable characteristics and relation- 

ships existed which would provide the basis for explaining and pre- 

dicting occupational mobQity in the fishery-    A model was constructed 

to provide a framework within which firm theory and human capital 

theory were incorporated to outline a theoretical model of occupa- 

tional mobility- 

Empirical data to be explained by the model were collected from 

Oregon fishermen.    A sampling frame was constructed based upon 



landing records collected by the Fish Commission of Oregon-    The 

population was limited to holders of Oregon commercial fishing 

licenses who were both Oregon residents and skippers,   i-e-,  an 

individual who held both a license to fish and licensed a fishing vessel 

in the same year.    Data were collected via a questionnaire from three 

mobility classes:   individuals who fished in 1971 but not 1972, 

referred to as the "exit group";  individuals who did not fish in 1971 

but fished in 1972,   referred to as the "entry group"; and individuals 

who fished both in 1971 and 1972,   called the "renewal group".    The 

data were analyzed using the multivariate statistical technique of 

discriminant analysis. 



II.    THEORETICAL FRAMEWORK 

Chapter II presents the theoretical framework for the analysis 

of labor mobility in the fisheries. 

The first section presents the perfect factor market including 

the principle of equimarginal returns.    In the second  section,   some 

elements of human capital theory are presented with the incorporation 

of labor mobility as a human capital investment-    The chapter con- 

cludes with a model expressing the functional relationship between 

mobility and individual characteristics of persons,   including a descrip- 

tion of the variables hypothesized to significantly affect mobility 

decisions. 

The Perfect Factor Market 

Under the assumptions of perfect competition on both sides of 

the market,  the factors of production are allocated according to the 

principle of equimarginal returns.    This principle implies that factors 

everywhere in productive use earn the same return at the margin. 

This principle can be expressed in symbols as: 

MPP     P    = MPP  , P,   = MPP     P     =  . . .   = MPP     P 
xa   a xb   b xc   c xn   n 

where     MPP is the marginal physical product of     x     in producing 
2£cL 

commodity    a     and     P       is the market price of    a.    The above 
a r 



expression may be written alternatively as: 

VMP       = VMP  ,   = VMP       =  . . .   = VMP 
xa xb xc xn 

If the demand for commodity     b     rises, the price of     b   (P,) 

will rise,   increasing the     VMP     of     x     in the production of    b- 

When this occurs,  factor     x     will tend to move from the production 

of     a, c, . .    .n     and move into the industry producing commodity     b- 

Eventually,   the output of    b     increases enough that its price falls, 

causing the     VMP    of     x     in producing     b    to fall and some units of 

x    to move back into former uses or to cease moving away.    The 

freedom of factors to move to positions of highest remuneration is an 

important ingredient in a perfectly competitive economy and,  there- 

fore,   to achieving economic efficiency. 

If a factor is relatively unproductive in a given use (low   MPP) 

or the product which it is producing is in low demand (low price),  the 

factor will tend to leave,  moving into those uses •where it is more 

productive or where the goods being produced are in higher demand- 

In this way,  factors move into those uses which produce goods that 

are in demand and into those uses 'where they have a comparative 

advantage. 

In the case where the factor is labor,  an individual may be both 

an entrepreneur purchasing his own labor and/or a supplier of labor 



to other entrepreneurs.    The labor will then be allocated according to 

the principle of equimarginal returns as outlined above-    That is,   each 

additional unit of labor will be allocated to its  "highest and best use" 

as reflected by its value of marginal product of that unit of labor; this 

process continues until the labor supply is exhausted- 

The foregoing is a theoretical model;  it describes how factors 

are allocated if all the assumptions of perfect competition are met- 

Underlying the perfect factor market are a number of assumptions. 

No one demander or supplier of factors is in a position to influence 

factor prices; that is,  no one firm can purchase enough of a factor to 

influence its  price nor can any supplier of factors place so much or 

limit the number of factors on the market so as to influence factor 

price.    The perfect model also assumes perfect knowledge,  which 

implies:    (a) complete information on the part of both suppliers and 

demander s,  and   (b) certainty in the sense of knowing in the present 

the result of any decisions •which have future implications,   i-e. , 

knowing the future-    The model also assumes zero transfer cost;  if 

this  cost is positive,   the increase in value from shifting a marginal 

factor  unit from use  "a" to  "b" must at least equal the cost of the 

shift-    An additional assumption is that of an atomistic market,  which 

implies that the decisions affecting factor allocation are independent, 

the antithesis of collusion.    Also included is the assumption of 

homogenous factors-    The homogenous factors assumption implies that 



any factor (of a class or type) such as capital,   could be freely 

exchanged or substituted without affecting the value of marginal pro- 

duct of that factor in that use- 

2 
Labor    as a productive factor has traditionally been treated as 

one of the triads   namely,  land,  labor and capital-    The classical 

approach treated labor as being without capital incorporation- 

According to Schultz,   ".   -   .  the core of classical and neoclassical 

theories of production and distribution fails to take account of the 

capital component in labor" (Schultz,   1972, p.   5).    Furthermore, 

This notion of labor was wrong in the classical 
period and it is patently wrong now-     Counting individuals 
who can and who want to 'work and treating such a count as 
a measure of the quality of an economic factor is no more 
meaningful than it would be to count the number of all 
manner of machines to determine their economic impor- 
tance either as a stock of capital or as a flow of productive 
services.    Laborers have become capitalists not from a 
diffusion of the ownership of corporation stocks,  as folk- 
lore would have  it,   but from the acquisition of knowledge 
and skills that have economic value (Schultz,   1961, p. 54). 

There is an apparent heterogeneity of labor,  which can be accounted 

for by the introduction of human capital theory. 

2 
Labor,   as used in this  investigation,   is understood to include 

both hired labor and self-employed labor-    However,   data collected 
and analyzed in the empirical section describes only operator labor 
(the  skipper) in the fishery-    Outside the fishery,   the individual may 
be selling his labor to others and/or be self-employed. 



Human Capital Theory 

As developed by Bodenhofer,   TW.  Schultz,  Gary Becker and 

others,  human capital theory explicitly treats the investments in 

people within the traditional investment framework- 

T. W.  Schultz provides a definition of human capital: 

Human capital is strictly an economic concept.    It is 
a form of capital because it is the source of future earn- 
ings,   or of future satisfactions,   or both of them-    It is 
human because it is an integral part of man (Schultz,   1972, 
p.   5). 

Economic analysis is based on the assumption that each 

3 
individual has a preference function (Ferguson,   1966,  p.   12). 

Furthermore,   it is one of the functions of economic activity to allow 

individuals the opportunity to serve their respective preferences as 

best they can,   by allocating their resources,  both human and non- 

human,   to acquire income streams.    Individuals may also allocate a 

portion of their income streain to investment activities thus acquiring 

additional capital.    When an individual makes the investment in him- 

self with the expectation of net future gains,  then human capital 

investment occurs (Schultz,   1972,  pp.   2-10). 

Investment occurs when resources for current consumption are 

sacrificed with the expectation of an increased amount of resources 

for future consumption.    An individual has open to him an array of 

3 
See (Ferguson, 1966, Chapter I) for additional detail. 
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goods and services of which investment opportunities form a subset. 

A decision to invest may occur if the expected internal rate of return 

exceeds the market rate of interest.    A rational person,  assuming 

certainty,  would rank the investment alternatives by the expected 

4 
internal rate of return,     selecting first those alternatives (if any) 

with the highest internal rate of return. 

A priori,   it is impossible to know in advance precisely what the 

net productivity of investment will be;  it may be,   ex post,  higher or 

lower than the market rate of interest-    The investor expects,  by 

sacrificing current consumption or borrowing,  that the future product 

will be greater than the present sacrifice. 

Profitable investments are those that pay enough in the future to 

make the investrnent worthwhile-    To be more explicit,  a profitable 

investment is one that has a positive net present value- 

The investment approach as developed in the theory of human 

capital identifies: 

.   .   .  an investment component in total earnings which 
corresponds to  investment returns but,   during the period 

4 
The internal rate of return as used herein is understood to be 

the rate of interest which equates the present value of costs to the 
present value of the revenue stream as presented in:    "The Internal 
Rate of Return and Decisions to Improve the Range. "   B.   Delworth 
Gardner     in      Economic Research in the Use and Development of 
Range Resources-    Report No-   5.    Development and Evaluation of 
Research in Ranch Management Decision Making.    Conference Pro- 
ceedings of the Committee on Economics of Range Use and Develop- 
ment-    Western Agricultural Economics Research Council,   Laramie, 
Wyoming,  July 22 and 23,   1963. 
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of investing,  which must be negative,   representing the 
costs of investment in foregoing earnings possibilities and 
incurring direct outlays.    These effects of human capital 
investment on labor efficiency and individual life-income 
cycles are then the basic requisites for identifying and 
measuring human capital items and investment returns 
(Bodenhofer,   1967, p.  435). 

The effect of a particular and specific human capital investment 

upon income of an individual as contrasted to the effect of non- 

investment upon income of another individual is  shown schematically 

5 
in Figure  1.       The earnings of the individual not having made the 

investment and the earnings of the investing individual are represented 

by curves UU and TT,   respectively-    The costs   and returns to invest- 

ment represented by curve TT is curved more than the earnings curve 

UU of the non-investing person.    Curve TT will be steeper and exhibit 

greater amplitude as the expected cost and return from an investment 

increases-    Additionally,   as Becker points out,   "Not only does train- 

ing make the curve steeper -   .   -   but also more concave; that is,   the 

rate of increase in earnings is affected more at younger than older 

ages "(Becker,  p-   16).    Therefore,   the systematic relationship 

between expected costs of investment and the expected returns from 

an investment as compared to relative non-investment is seen- 

5 
This discussion is based upon Friedman (p.   214-217),   Becker 

(pp.   15-18),   and Bodenhofer (pp.  435-438) and assumes a positive 
return to investment- 
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While the above construct is theoretical in nature,   it is expected 

that,   in general,  the construct approximates the relationship between 

6 
earnings and age as a function of human capital investments. 

Age 

Figure 1.    Expected net earnings as a function of age • 

The foregoing outlines the general nature and role of human 

capital theory-    As the purpose of this investigation is the analysis of 

labor mobility,   labor mobility must be incorporated into the human 

capital model.    To this end,   Bodenhofer provides a reasoned basis 

for  inclusion; 

See Becker,  Human Capital,  part II, empirical analysis for 
empirical results of relative rates of return between groups to differ- 
ent levels of education. 
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If economic resources are required to change the 
allocation of labor input and if this change is undertaken 
because of expected future returns,   we can include labor 
mobility in this model of human capital investment; if 
labor mobility is regulated in its economic function by 
price mechanics and if we can further assume that factor- 
price differences represent (or at least indicate) differ- 
ences in factor productivity,  then price-regulated labor 
mobility causes improvements  in labor productivity which 
may be relevant for more than one future period-    If there 
are costs  involved in labor mobility,   we have a simple 
investment framework of costs and future returns-  Invest- 
ment balance would accordingly be determined as the 
balance of the present values of the relative time series of 
costs and returns (Bodenhofer,    1967,    p.   436). 

7 
The costs    of mobility to an individual are the additional costs 

incurred in the act of mobility over and above costs if the investment 

were not made-    The cost of mobility has two components:    explicit or 

direct costs measured in dollars,   and implicit or non-pecuniary costs. 

As an "impediment to mobility" Bodenhofer (1967,   p.   436) suggests 

that the psychic costs of mobility play a significant role.    The psychic 

costs consist of stress,   uncertainty and anxiety during the mobility 

process. 

Benefits considered as the private returns to labor mobility can 

be divided into two portions:   pecuniary and non-pecuniary.    Non- 

pecuniary returns to labor mobility are conceptually the opposite of 

psychic costs.     "Monetary benefits from mobility are defined as the 

7 
The terms  "psychic, " "implicit" and "non-pecuniary" are used 

interchangeably.    The terms  "explicit, " "direct" and  "pecuniary" are 
used interchangeably and measured in dollars. 
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ceteris paribus improvement of real money income,   i-e. ,   the 

individual income gain due to mobility" (Bodenhofer,   1967,  p.   437)- 

Changes in the costs to the  individual of doing his job such as more 

or less driving,   changes  in the cost of living,  perhaps moving the 

household,   and finally,  any changes in nominal money earnings,   all 

contribute to  changes in monetary benefits from labor mobility- 

An occupation may have as one of its characteristics,  large and 

relatively unpredictable revenue flows.    A reduction in earnings is 

relevant for the evaluation of past and potential human capital invest- 

ments  because a reduction in earnings results in a reduction in the 

capitalized value of future earnings. 

An individual in a specified position may have the alternatives of 

accepting the lower earnings or making an investment allowing a shift 

to another sector or industry.    Should the individual elect to remain 

in his specified position,  an additional alternative is that of investing 

to facilitate an adjustment within his present occupation.    Examples 

might be acquiring additional managerial skill or information 

describing new production techniques •    Also,   investments which make 

concurrent employment feasible by facilitating a gradual shift to a 

different occupation are an important avenue of adjustment,  due to 

having additional time to arrange departure from the original occupa- 

tion into other employment. 
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The investment alternatives would be ranked according to the 

net present values of the income stream from each alternative, 

appropriately discounted for risk and uncertainty.    From this set, 

those alternatives with the largest net present values of the future 

income stream would be selected,   if any are,   in fact,   selected- 

The foregoing discussion presents the rudiments of human 

capital theory.    It is to the task of identifying specific items as 

identified by human capital theory which play a role in influencing the 

propensity of an individual to invest in labor mobility,  that the next 

section is dedicated- 

o 
Factors Influencing Mobility 

There are a variety of factors which the foregoing theory 

suggests may play a role in influencing mobility-    Many of the assump- 

tions underlying perfect competition in the factor market are not 

seriously violated in reality-    However,   as noted in the foregoing 

section by Schultz,  labor is not a homogeneous factor; therefore, 

much of the interest in human capital theory is centered on the hetero- 

geneity of labor and the  implications thereof-    Similarly,   reality 

Q 

Labor mobility is herein defined to be a change in the occupa- 
tional bundle of an individual with the understanding that the change 
could be a complete change in occupation or a partial change,   i- e. , 
adding or deleting a part-time or moonlighting enterprise-     "Occu- 
pational bundle" refers to the possible multiple activities which may 
comprise an individual's employment,   including wages and self- 
employment • 
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suggests imperfect knowledge,  which implies uncertainty of future 

events and incomplete knowledge of the present.    The factors identi- 

fied here as possibly affecting mobility may not exert their influence 

solely in an independent manner,   but rather act both independently 

and in combination with other factors.    Certain factors may be 

expected to jointly influence the likelihood of mobility and certain 

other factors to exert their respective influences on mobility in 

opposite directions. 

Education 

An important factor affecting mobility is education.    The 

amount and kind of education,   (e.g.,  formal,   informal,  on-the-job 

training,  and experience) may be relevant for four reasons-    First, 

as an institutional requirement to hold or enter an employment; 

secondly,   as a requirement by institutions to obtain additional skills 

and qualifications; thirdly,  the kind and amount of education may aid 

an individual in adapting to new situations or accepting new ideas or 

change; and fourthly,   education may be utilized at the time it is being 

acquired as a consumption item.    As an extension,  many items of 

human capital investment may be considered within (at least in part) 

the consumption function of an individual; this would then be a portion 

of psychic income stemming from the investment,   both while obtaining 
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9 the skills or knowledge,  and thereafter as part of the benefit stream 

Explicitly,   the investment in education may be obtained both for the 

value in consumption and as a source of future earnings-    Learning to 

fish may result in higher future earnings but may also be enjoyed as 

recreation and therefore be a portion of the consumption function- 

Training and Experience 

Informal training can be expected to influence mobility- 

Included here are vocational training referring to classroom and 

laboratory training specific to the vocation and on-the-job training- 

Training may be divided into two types;    (1) general training,   increas 

ing the potential productivity of the worker to many different firms at 

9 
In addition to acquiring income streams resulting from human 

capital investments,   an individual may select an occupational bundle 
which embodies consumptive aspects.    That is,   a person may elect a 
job or a combination of jobs which does not maximize pecuniary 
income,  but rather maximizes utility-    The utility maximization may 
occur through consuming various aspects of the job such as location, 
work conditions, fringe benefits and personal freedom in job 
performance. 

A case in point is the maximizing behavior of fishermen.    It may 
be hypothesized,  based on observation,  that a consumptive demand for 
"fishing as a livelihood" exists on the part of fishermen. 

The hypothesis may be extended and generalized:   within the 
benefit stream from fishing and in addition to the pecuniary returns is 
a recreatibnal or consumptive component which tends to augment the 
income stream from fishing.    An implication of the hypothesis is that 
for those who remain in the fishery and sustain a positive non-fishing 
opportunity cost, the consumptive benefits may tend to augment the 
pecuniary returns,  resulting in at least a minimum "adequate" return 
for remaining in the fishery- 
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the same time,  and    (2) specific training,   increasing potential 

productivity only in the firm providing the training (Becker,  1964, 

pp.   11-28).    In the polar case of completely general training,  the 

firm cannot,   assuming perfect competition,   receive any of the 

returns to the investment,  therefore,   the employee bears all the costs 

of training.     Conversely,   in the opposite polar case of completely 

specific training,  the firm receives all benefits from the training and 

therefore bears all the costs. 

The degree of general (or specific) training is relevant to labor 

mobility in several ways-    Becker states 

Employees with specific training have less incentive to 
quit and firms have less incentive to fire them,   than 
employees with no training or general training,   which 
implies that quit and lay-off rates are inversely related 
to the amount of specific training (Becker,  Human 
Capital,  p.   24). 

To a firm,  labor turnover is important,   since the loss of a specifi- 

cally trained person represents a capital loss.    To further develop the 

relationship,   consider several occupations or sectors for which train- 

ing may be specific-    These types of occupational training correspond, 

in their effects on labor mobility,  to the specific training for a single 

firm.    Persons with training specific to the occupation would be less 

likely to leave--or be laid-off (see Becker,   1967,  pp.   11-28).     Con- 

versely,  those persons having general training would be relatively 

more likely to be mobile,  particularly if the skills and qualifications 
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tend toward specificity between the alternative opportunities. 

Furthermore,   individuals having general training (therefore,   with a 

higher probability of being laid-off) will,   ceteris paribus,  tend to be 

employed,   at least part-time,   in an occupation or sector which is a 

demander of similar skills. 

A fisherman who has fished for a time,  as his own employer, 

will have acquired fishing experience,   in particular,   skills  specific to 

fishing.    The tendency then would be for individuals who have acquired 

specific training for fishing to remain in the fishery; the argument 

being valid for both the employee and the employer.    For example, 

dragging for shrimp or bottom fish would require a greater number of 

specific skills than salmon trolling, due to the greater complexity of 

the equipment used.    Therefore,   as the number of specific skills an 

individual obtains grows,  so too does the tendency for that individual 

to remain in the fishery where those skills are used-    Individuals with 

relatively fewer specific skills  such as required for salmon trolling 

would have relatively greater tendency to be concurrently employed or 

leave the fishery.    Conversely,  persons entering the fishery with few 

or no specific fishing skills would tend to enter,  for example,   the 

salmon troll fishery-    In general, the amount of specific on-the-job 

training and job experience at young ages tends to impede the mobility 

of young people.    Young men entering the fishery are,   in effect, 

acquiring on-the-job training as they continue to fish.    This training 
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may have an additional facet if the individual learned fishing from 

older family members as he grew and became  involved in the fishery. 

Therefore,   young men acquiring fishing skills  (specific) as boys may 

tend to  remain in the fishery.    Furthermore,   the opportunity to earn 

and learn as time passes can result in allowing a young man to ease 

the entry problem by acquiring,  for example,   a part ownership in the 

fishing operation-    Conversely,   those individuals with relatively more 

general training and less specific skills related to fishing will have a 

greater propensity to leave the fishery. 

Considering individuals employed elsewhere--not in the 

fishery--those with specialized non-fishery training would be less likely 

to quit or be concurrently employed in the fishery if the specialized 

training were highly specific to the job-    Therefore,   it would be 

expected that individuals with general training and relatively less 

specific training (with respect to their employment) would tend to be 

more mobile and/or be concurrently employed. 

Information 

Related to the expected increased perception of the economic 

environment provided by education is the role of information in the 

labor market.    According to Stigler, 
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The information a man possesses on the labor market 
is capital; it was produced at the cost of search,   and it 
yields a higher wage rate than on average would be received 
in its absence (Stigler,   1962,  p.   103). 

A person may envision a set of alternatives open to him; 

however,  an intermediate objective is to collect enough information 

describing these alternatives (as well as identifying more) and being 

able to estimate for a relevant time period the probability distribution 

of the respective costs and benefits.    However,   complete information 

is not possible,  due to cost; rationally,  the pursuit of information will 

go to the point of equilization of marginal costs and returns- For 

individuals seeking to sell their labor to themselves (such as skippers 

in the fishery),   information costs are largely borne by the entre- 

preneur. These costs may be a function of various factors unique 

to the  industry but are also related to the general educational level of 

potential investors of human capital.    Thus,  higher levels of general 

education may allow an individual to more efficiently collect and 

analyze data.    Imperfect knowledge may be reflected as one of several 

factors tending to increase the variance of the return to investment as 

well as a cause of labor turnover; the turnover,   in part,   results from 

See  "The Economics of Information, " by George J.  Stigler. 
JPE VoLLXIX,   No-   3.    June,   1961,  pp.   213-225. 

In Oregon, the cost of information is reduced for (potential) 
fisherraen via the publicly supported Marine Advisory Program- 



22 

persons finding themselves on the lower end of the income 

.,      •        12 
distribution- 

Location 

The availability of information may also be related to 

geographic locations.    T.W.   Schultz (1953,  p.   147) in his location 

matrix hypothesis has  suggested that economic development 

(a)'"occurs in a specific locational matrix";    (b) which is  "primarily 

industrial-urban in composition"; and   (c) where "the existing 

economic organization works best at or near the center of a particular 

matrix of economic development."   Two relevant implications follow 

from the location matrix hypothesis.    First,  the various factor 

markets--and in particular,  the labor markets-"are more perfect 

near the centers of such locations and less perfect as the distance 

from the center increases.    At or near these centers,   economic 

information is more complete,  and is better organized; hence,  less 

uncertainty will exist because economic information is more complete 

and dependable . 

Secondly,   as the center is characterized by growth and 

development, there would tend to be a. large and growing number of 

12 
See  "Information in the Labor Market, " by George J.   Stigler, 

JPE Volume 70,  October,   1962,  pp.   94-105 for additional detail. 
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employment alternatives.    It is the combination of the many 

employment opportunities,   relative to areas distant from the growth 

matrix,   and readily available information that contributes to an 

"effective and efficient economic organization- "   It may be suggested 

that the econonaic development,   which characterizes the centers 

affects the society of the location by changing the needs,  wants, 

aspirations and desires of the citizens,   results in a change in the 

human capital investment mix-    For example,  the changing attitudes 

surrounding education,   work and leisure may result in a changing 

pattern of employment such as combining vocation and avocation in 

the operation of a marina.    Therefore,   uneven regional economic 

development may result in differences in the character of the factor 

market--in particular,   the labor market- 

Although empirical data have supported the location matrix 

hypothesis for most regions in the U.S. ,  the pattern of agricultural 

income in the Western states does not conform to the hypothesis- 

Castle and Norman (1967) have suggested that the  "urban-industrial" 

influence in Oregon may be widely diffused through the state (rather 

than concentrated in urban areas) due to the decentralized forest pro- 

ducts  industry.    Therefore,   it has been suggested that areas of the 

state -where the wood products  industry is most concentrated would be 

characterized by a more effective labor market;  i.e.,   the quality and 

quantity of economic information would be higher,  describing a 
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relatively greater number of job alternatives. 

Effect of Time and Age 

13 
An increase in the expected life of an activity      as the result of 

an investment would increase the rate of return to that investment, 

other things remaining constant-    Therefore,  the length of the 

expected activity is functionally related to the rate of return and hence 

to the incentive to invest- 

It can be seen that age plays an important role in the decision of 

an individual to invest:   the young tend to have a longer time over 

which to receive the benefit stream for an investment.    While young 

persons may have relatively more years to receive returns,  another 

reason commonly given is that the young are more interested in learn- 

ing,   have fewer responsibilities,   are more flexible,   etc-    Becker 

(1964,  p.   50) suggests that "the ability to collect returns over more 

years would give young persons a much greater incentive to invest 

even if the internal rate of return did not decline much with age- " 

However,   as age increases,   so does the necessity to acquire new 

skills,   knowledge and qualifications due to generally changing tech- 

nological and structural economic conditions; but for older persons 

13 
The term "activity" refers to the period over which the 

benefits of an investment are expected to accrue. 
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the benefit stream is relatively shorter, thereby tending to reduce the 

propensity to invest in mobility. 

As mentioned,  the expected length of an activity influences the 

rate of return and, therefore,  the "incentive" to invest-    The time an 

individual expects to devote to an activity is determined not only by 

age,  the probability of mortality and morbidity,   but also by the 

amount of switching and changing an individual may do between 

activities-    For example,  a person may plan to enter fishing to "try it 

out, " then perhaps move to another occupation; he would have little 

incentive to invest in skills useful in fishing-    However,   an individual 

expecting to remain in fishing would have an incentive to invest rela- 

tively more heavily in fishing and complementary skills-    Therefore, 

individuals anticipating moving from one activity or enterprise to 

another will tend to invest in skills generally useful; conversely, 

persons expecting to carry out a sole activity would tend to specialize 

in an investment mix appropriate for that activity- 

Bromley (1969) and Hathaway (1963) point out the problem of 

asset fixity in an industry characterized by specialized factors-    A 

fishing vessel has little value outside the fishery-    Therefore,  the 

specialized character of the factors required in fishing tends to inhibit 

factor mobility,  following the fixed asset theory of Johnson (Johnson, 

1959,  p-   83).    The same reasoning can be applied to the human factor. 

According to Hathaway: 
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For an individual engaged in farming,  the acquisition 
cost is the opportunity cost of the income foregone by not 
entering another occupation at the time he entered farming- 
Thus,   for a 40-year-old farmer,   it is the earnings of 40- 
year-olds in other occupations requiring comparable 
abilities.    For new entrants into agriculture at a specific 
point in time,  the relevant acquisition cost is the oppor- 
tunity cost of other potential income which is foregone. 
Thus,   allowing for skills,   preferences,   etc,   it is the wage 
which -would induce an individual to work in agriculture 
rather than elsewhere,   assuming he has other alternatives 
open to him (Hathaway,   1963,  p.   120). 

The salvage value of labor from the agricultural 
industry is essentially the earnings that are available to 
farm people  in other industries-    Because the specialized 
skills in agriculture have little or no value in other 
industries,  farmers who want to leave agriculture have 
little or no value in other industries,  farmers who want to 
leave agriculture can rarely command the wages of 
experienced non-farm workers (Hathaway,   1963,  p.   120). 

The divergence between acquisition cost and salvage value for 

labor  is relatively small for young people,   but increases with advanc- 

ing age,   according to Hathaway.    Therefore,  the fixed asset theory 

provides a parallel,   associated explanation with human capital theory 

for human factor immobility,  particularly as associated with age and 

specialized factors. 

Risk and Uncertainty 

The role of risk and uncertainty with respect to investment 

decisions and particularly human capital investments is  important. 

Gary Becker outlines the role of risk within the theory of human 

capital: 
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An informed,   rational person would invest only if the 
expected rate of return were greater than the sum of the 
interest rate on riskless assets and the liquidity and risk 
premiums associated with the investment.     .   .   •  Since 
human capital is a very illiquid asset--it cannot be sold and 
is rather poor collateral on loans--a positive liquidity 
premium, perhaps a sizable one,   would be associated with 
such capital. 

The actual return on human capital varies around the 
expected return because of uncertainty about several fac- 
tors.    There has always been considerable uncertainty 
about the length of life,   one important determinant of the 
return.    People are also uncertain about their ability, 
especially younger persons who do most of the investing- 
In addition,   there is uncertainty about the return to a per- 
son of given age and ability because of numerous events that 
are not predictable.    The longtime required to collect the 
return on an investment in human capital reduces the knowl- 
edge available,   for knowledge required is about the environ- 
ment when the return is to be received and the longer the 
average period between investment and return, the less such 
knowledge is available (Becker,  Human Capital,  p-   55). 

Varden Fuller (1961,    p.  30) concludes: 

Voluntary decisions of workers to change their 
employment are restrained and conditioned by a generally 
prevailing anxiety about change,  which is to say that 
certainty in the immediate present has more value than 
most model builders are inclined to give it. 

Economic theory suggests that the expected rates of return for 

an investment opportunity and the incentive to invest are positively 

correlated.    The discount rate used to calculate present values of 

human capital has several components:   first,  the pure interest com- 

ponent which expresses the riskless cost of borrowing funds;  second, 

a component which reflects the risk of the investment; and third,   an 

individual risk preference component.    As expressed in the above 
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quotation from Becker and Fuller,  both the risk and individual risk 

preference components may be large and positive due to the potential 

long term of the benefit stream and the non-liquidity of human capital 

investments. 

In the short term,   the risk of investment in mobility (human 

capital) stems from the probability of being affected by cyclical or 

seasonal unemployment-    In the fishery,  this risk can take the form 

of small catches or low prices,   in part due to the common property 

characteristics of the industry;  i.e.,   more fishermen competing for 

the same quantity of fish.    Therefore,   it may be hypothesized that 

fishermen relative to wage earners will be more likely to be risk 

takers than risk averters.    This may be due to the large amount of 

14 
price and catch variability in the fishery,        as well as the physical 

danger of fishing.    Following similar reasoning,   it may be speculated 

that fishermen in fisheries characterized by relatively large capital 

requirements and large price-catch variability would tend to exhibit a 

relatively greater willingness to bear risk than fishermen having 

smaller capital investments and less price-catch variability. 

The effect of time on investment decisions has been approached 

largely within the context of risk; however,  there are some additional 

14 
See Appendix B for catch and price variations from 1971 to 

1972. 
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implications-    The returns from an investment are,  as noted above, 

not only a function of the rate of return but also depend on the time 

span of the benefit stream.    Therefore,  the age of an individual will 

limit or define the expected length of the benefit stream.    If this 

period is shortened due to an increase in the rate of technological 

change,  the rate of human skill obsolescence is increased,  which in 

turn tends to reduce the expected rate of return to that investment. 

Real Capital 

Occupational mobility may be affected by capital requirements. 

Certain fisheries have much higher capital requirements; for example, 

trawling has a higher capital requirement than trolling for salmon. 

Persons wishing to "try their hand" at fishing to see whether they are 

able to fish or like to fish would be expected to minimize the cost of 

the experiment,   that is,   enter the fishery with    (a) the lowest capital 

requirements,   and   (b) presumably,   the lowest risk of capital loss. 

For the Oregon fishery,   experimenters would likely choose ocean 

salmon trolling.     Conversely,   those persons seeking to leave the 

fishery and therefore wishing to dispose of capital goods would find it 

relatively easier to divest themselves,   ceterus paribus,   of equipment 

representing entry into a fishery with low capital requirements. 

Sellers with large capital holdings,   i- e. ,   a high-priced large boat, 

would tend to encounter buyers not having sufficient personal funds 
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and/or unable to acquire funds due to poor credit standing or 

perceived high risk on the part of lenders.    Therefore,   a larger turn- 

over  in occupations with relatively low capital requirements,   such as 

ocean salmon trolling,  would be expected than in occupations with 

higher capital requirement,   as exemplified by dragging for shrimp. 

The Model 

The preceding discussion of human capital theory with reference 

to the fishery suggests several sets of variables which may be influ- 

ential in deternaining the present value of the expected income differ- 

ential-    The model developed below is designed to incorporate and 

15 
reflect the nature of the mobility investment decision. Mobility is 

defined to be a change in the occupational bundle of an individual; the 

change for any individual may range from a complete occupational 

shift to a partial change; the latter may be accomplished by a part- 

time or moonlighting activity. 

This relationship may be expressed as: 

(1) mb = f(Y   -Y2) 

where     mb - mobility,      Y    = income from fishing (self-employment) 

15 
The assumption,  with respect to maximizing behavior is that 

fishermen (skippers) tend to maximize the present value of their 
respective future income streams. 
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and     Y_  = income from the non-fishing occupational bundle. 

Decisions concerning occupational changes are necessarily made 

in the present with expected conditions assumed to hold for the deci- 

sion period.    This relationship can be expressed as: 

E(Y   -Y   ) 
(2) mb = f'[ L-^-] 

(1 + i) 

where    E(Y1-Y  )     is the expected difference in income between the 

fishing occupation and the non-fishing occupation,   and     i = the discount 

rate,   i.e., 

(3) i = h(R,r) 

where     r = the market rate of interest and     R     is the discount rate 

for risk and uncertainty,  with the quantity     (1+i)      being the future- 

value factor over    t     years.    Due to each individual having a unique 

preference for risk and uncertainty,  within a given occupation,  Equa- 

tion 2 may be rewritten as: 

E(Y   )       E(Y2) 
(4) mb = f"[ l-r- -] 

(l+Oj      (l+i)^ 

the quantities     (1 + i)       and     (1 + i)-,      imply that the discount rates may 

be different. 
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Due to the entrepreneural nature of fishing activity,  the present 

value may be expressed as: 

E(Y   ) 
(5)   = g(ir) 

d + i) 

where profit is dependent upon a set of conditions which are,   in part, 

a function of the individual: 

(51) IT = h   (education,   training and experience,   risk preference, 

information,   real capital investment,   location,  age) 

While profit is an intermediate connection,  there is a composite 

functional relationship which allows the present value of     Y      to be 

expressed in terms of the factors listed in (51),  thus: 

E(Y   ) 
 j- = g(h ("factors")) - g' ("factors") 

(1 + 0* 

The quantity    E(Y?)/(l + i)? ,      the present value of the non- 

fishing income (assumed to be non-entrepreneurial),   is directly a 

function of the characteristics ("factors") described above: 

For the sake of expos itional brevity these factors will be 
replaced by the word "factors. " 
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E(Y2) 
(6)  T~  = h'  (education,  training and experience,   risk prefer- 

(1 + i)^ ence,   information,   real capital investment, 
location,   age) 

However,  the present value of the expected income differential 

is dependent upon a set of conditions which are  in part a function of 

the individual as expressed below: 

E(Y  )       E(Y2) 
(7)          -    = F (education,  training and experience,   infor- 

(1 + i) (1 + i)-, mation,   real capital investment,   individual 
risk preference,  location,   age)- 

Substituting (7) into (4); 

(8) mb - F' (education,  training and experience,  location,  age, 
real capital investment,   risk preference). 

Mobility is now expressed as a function of observable and measurable 

variables on each individual.    It is recognized that the model would 

be more precisely Specified if several additional variables were 

included as having an influence on mobility-    As mentioned,   expecta- 

tions play an important role in decision making,  particularly in this 

case,   the expectations of product prices,  landings of fish and perhaps 

most important,   expectations of profit-    The measurement problem, 

while always present to some degree,   is particularly difficult when 

trying to measure an individual's perception of future events. 
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The factors influencing mobility as expressed in the foregoing 

model may,   in several instances,   be represented by more than one 

variable.    The variables selected to represent the factors are pre- 

sented in the following chapter- 
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III.    VARIABLE DESCRIPTIONS AND 
HYPOTHESIZED RELATIONSHIPS 

The seventeen variables which are discussed in this chapter 

were identified as having an important potential relationship to 

occupational mobility of fishermen.    The variables are presented in 

groups,  following the model in the preceding chapter. 

Education Variables 

Economic theory suggests that formal education and earnings 

are positively related; therefore,   individuals with relatively larger 

amounts of education would tend to be characterized by relatively 

larger incomes,  a propensity to be mobile,   greater profits as 

entrepreneurs and being aware of and utilizing relatively more sources 

of information as an aid to rational decision making. 

Formal education,      (X.),      as in primary school,   secondary 

school and college may be considered as one subset of the general 

factor,   education.    As a group,  the renewal fishermen would be 

expected to exhibit a greater investment in formal education than 

members of the exit and entry groups.    However,   an opposite argu- 

ment may be constructed which argues that individuals with rela- 

tively more formal education would be aware of and utilize more infor- 

mation which would result in a greater propensity to invest in 

occupational mobility.    In general,   it may be argued,  that additional 
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increments of education tend to result in and be associated with 

relatively larger incomes. 

Training and Experience Variables 

Training and experience are represented by several variables. 

Vocational education is measured as the months of attendance in 

schools receiving training training in welding,   carpentry,   electronics, 

etc 

It is hypothesized that a boy growing up on his father's boat will 

have obtained,  by the time he reaches adolescence,   a considerable 

amount of expertise in the fishery business.    Therefore,   a variable 

(0, 1)    is included which answers the question:   Was the man's father 

a fishermen?    (X     ).    It is expected that a boy growing up on his 

father's boat will more likely remain in the fishery as a professional 

fisherman. 

The number of years, worked outside the fishery     (X,)     is 

hypothesized to reflect non-fishing on-the-job training,  thus inversely 

correlated with the propensity for remaining in the fishery-    Likewise, 

the number of years as a skipper     (X.)     and the number of years as 

a crewman     (X,-)     reflect on-the-job training in the fishery.    The 

number of years as skipper and crewman,   is expected to be positively 

related with remaining in the fishery- 
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Socio -Economic Variables 

Economic theory suggests that age,      ^c)>      an<^ ^e propensity 

to invest in occupational mobility are inversely related; that is,   at 

younger ages a person would be more likely to change employment and 

as age increases the likelihood decreases.    Therefore,   older fisher- 

men would be more likely to remain in the fishery,   ceteris paribus, 

than younger fishermen.    Furthermore,   it is expected,   ceteris 

par ibus,  that those individuals leaving and entering the fishery are 

younger than those remaining in the fishery. 

Non-fishing opportunity cost,      (X     ),      is included as a variable. 

Non-fishing opportunity cost is intended to measure the individual 

income foregone by not fishing.    It is expected that as non-fishing 

opportunity cost rises,   so too does the propensity to leave the fishery, 

or not to enter the fishery.    Therefore,   it is expected that individuals 

entering the fishery have non-fishing opportunity costs less than 

individuals leaving the fishery.    Individuals renewing their licenses 

would be expected to exhibit lower non-fishing opportunity costs than 

individuals in the exit group. 

As noted previously,   decisions concerning the future are 

necessarily made in the present-    In this  regard,   a variable which 

expresses the correspondence between expected income in the fishery 

(a priori) and what was actually realized (ex post) is included,     (X   _). 
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Unfulfilled income expectations would be expected to be associated 

with an exit from the fishery and conversely,   ceteris par ibus,   ful- 

filled income expectations would be positively associated with remain- 

ing in the fishery. 

Concurrent employment,      (X   ),      in the year fished (measured 

in months) provides an observation on the degree of dedication the 

individual has (or has not) to the fishery.    It is argued that concurrent 

employment is a step in the mobility process.    That is to say,   the 

individual may be in the process of entering or leaving the fishery 

over a period of time      It would be expected that renewal fishermen 

would tend to spend less time concurrently employed than either those 

fishermen entering or leaving the fishery- 

Self-image     (X.-)   or self-perception as a "fisherman" may be 

an important variable in differentiating between the renewal group of 

fishermen and the two mobility groups.    This variable is expected to 

measure,   in a crude sense,  the feeling of identification an individual 

may have with the fishing "way of life" and/or the "call of the sea. " 

Profit from the fishery is an important economic variable. 

Profit is represented as profit per year,     (X     ),      and as profit per 

fishing day,      (X   .).    It is expected that higher values of both vari- 

ables would be associated with remaining in the fishery and conversely 

lesser profits (or losses) would be associated with leaving the fishery, 

ceteris par ibus . 
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Information 

The influence of information in mobility investment decisions is 

measured by two variables. 

Amount of business information utilized,      (X0),    is hypothesized 
o 

to be characteristic of profitable fishermen and therefore of the 

renewal group-    However,   individuals contemplating leaving the 

fishery would not be expected to utilize as much fishery-related infor- 

mation as individuals entering the fishery-    Secondly,  a variable is 

included which indicates whether the individual has a residence in the 

Willamette Valley or along the Oregon Coast     (X   ,)•    It is hypothe- 
16 

sized that the level and availability of employment information is 

greater,  and more employment alternatives exist,   in the Valley as 

compared to the Coast-    It is expected,  therefore,  that concurrently 

employed fishermen,   entering or exiting individuals,  not renewal 

fishermen are characterized by residence in the Willamette Valley- 

In general,   it is expected that uses of information and Valley residence 

are both associated with the two mobility groups; however,   less fish- 

ing information is expected to be used by exiting individuals than by 

those entering the fishery-    The individual remaining in the fishery 

may utilize relatively large amounts of information which may account 

for his  surviving in the fishery,   if so,   information use and profit 

would be expected to be positively correlated. 
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Real Capital Investment 

Real capital investment in boat and gear     (X  )     is included as a 
7 

measure of the long term commitment to the fishery and as a meas- 

ure of income producing capital.    It would be expected that real 

capital investment is positively correlated with revenue,  which in turn 

would allow a scale of operation to provide sufficient household income 

without concurrent employment.    Thus,  high real capital investment 

would be associated with individuals who are committed to the fishery, 

i.e.,   those who renew their licenses-    Conversely,   individuals with 

relatively low real capital investments would be associated with the 

mobility groups, reflecting the expected tentative commitment to 

fishing. 

Risk Preference 

A measure of the marginal utility of money     (-^10)    ^s included 

as an observation on an individual's risk preference.    While it is 

expected that individuals associated with the fishery have an aggregate 

or overall preference for risk taking,   rather than risk aversion,   it 

would be hypothesized that individuals remaining in the fishery (pro- 

fessional fishermen) would exhibit a relatively higher preference for 

risk than individuals concurrently employed-    Furthermore,  those 

individuals exiting the fishery would be expected to exhibit relatively 



41 

less preference for risk than professional fishermen and entering 

fishermen. 

Summary of Hypothesized Relationships 

As a general hypothesis,   it is hypothesized specific and 

identifiable characteristics exist among and between individuals com- 

prising groups which enter,  leave and remain in the fishery.    The 

specific hypotheses which collectively form a subset of expected rela- 

tionships are listed below,  with the implied assumption of ceteris 

paribus conditions. 

1. Formal education is hypothesized to be associated with profit 

and therefore with remaining in the fishery.    Specifically, 

the renewal group would tend to be characterized by greater 

investment in formal education than the two mobile groups- 

2. Relatively larger amounts of vocational education are 

hypothesized to be associated with profit and therefore with 

remaining in the fishery-    Specifically,  the renewal group 

would tend to be characterized by greater investments in 

vocational education than the two mobile groups. 

3- A boy growing up on his father's boat is hypothesized to have 

a greater tendency to. remain in the fishery than a boy with a 

non-fishery background- Therefore, it is expected that men 

with fishing fathers will be members of the renewal group. 
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4-  Members of the renewal group are hypothesized to be 

characterized as having less non-fishing work experience 

than members of the two mobile groups. 

5. As the age of an individual increases,   so too,  does the 

propensity to be occupationally immobile.    Therefore,   it is 

hypothesized that higher ages are associated with members 

of the renewal group relative to the ages of individuals in the 

exist and entry groups . 

6. As the non-fishing opportunity cost of an individual rises, 

there exists an increasing propensity for that individual to be 

occupationally mobile.    It is hypothesized that individuals 

leaving the fishery would tend to exhibit higher non-fishing 

opportunity costs relative to the members of the entry and 

renewal groups. 

7. It is hypothesized that individuals with fulfilled fishery income 

expectations would tend to remain in the fishery.    Therefore, 

it is expected that positively fulfilled income expectations 

would be associated with members of the renewal group. 

8. It is hypothesized that an individual's self-perception as a 

"fisherman" is positively associated with remaining in the 

fishery-    Therefore,   it is expected that positive self- 

perception as a "fisherman" is a characteristic of members 

of the renewal group- 
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9-   Fishing business information is expected to be associated 

with profitability of the fishing enterprise.    Therefore,   it is 

hypothesized that relatively larger amounts of fishing 

business information is associated with the renewal group 

membership- 

10- Individuals with residence in the Willamette Valley are 

hypothesized to use relatively less fishing business informa- 

tion, manage less profitable fishing enterprises and there- 

fore tend to have membership in either the exit or entry 

group- 

11- As concurrent employment is hypothesized to be a step in 

occupational mobility,   it is expected that increasing amounts 

of concurrent employment will be positively associated with 

membership in the entry or exit group- 

12. Relatively higher levels of real capital investment in boat, 

gear and related equipment is hypothesized to be associated 

with remaining in the fishery-    Therefore,   it is expected that 

higher levels of fishing investment is associated with the 

membership of the renewal group. 

13. Profit from the fishing enterprise is hypothesized to be 

positively associated with remaining in the fishery-    There- 

fore,   it is expected that profit is a characteristic of renewal 

group fishermen. 
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14. It is hypothesized that fishermen are risk-takers as opposed 

to risk averters;  specifically it is hypothesized that risk 

taking as an individual characteristic is associated with 

remaining in the fishery and therefore associated with the 

renewal group of fishermen.    Furthermore,   it is expected 

that members of the entry group have the next highest pre- 

ference for risk and members of the exit group the lowest 

level of risk preference but all groups exhibiting preference 

for risk-taking rather than risk-aversion. 

15. It is hypothesized that fishing experience is positively 

associated with remaining in the fishery and conversely non- 

fishing employment experience is associated with remaining 

out of the fishery.    Specifically,  fishing experience is 

hypothesized to be associated with the renewal group mem- 

bership. 
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IV. THE POPULATION AND SAMPLE 

Chapter IV contains a description of the Oregon fishermen 

population and the sampling frame used in this study.    The results of 

a preliminary analysis based on landing data for the  1971 fishing year 

are presented which served as the basis for the sampling frame. 

The chapter concludes with a description of the sample and the 

sampling procedure used- 

Division of the Population Into Categories 

The Fish Commission of Oregon has established that all persons 

engaged in harvesting fish for commercial purposes must purchase a 

fishing license-    This requirement includes all persons on board the 

vessel including deck hands,   cooks and bait boys-    Additionally,  the 

vessel must also be licensed and thus a record is provided to indicate 

which individuals are skippers and which are crewmen- 

With   the objective of obtaining information for the construction 

of a sampling frame for a survey of fishermen,   a procedure was 

designed to determine the numbers of Oregon commercial license 

17 
holders in selected categories- Each time fish are landed,  a record 

17 
In a cooperative agreement between the Fish Commission of 

Oregon,  the Marine Advisory Program and the Department of Agri- 
cultural Economics at Oregon State University,   the data were shared 
and analyzed- 
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is made for purposes of tax collection.    Each record contains,  among 

other  items,   pounds landed by species,   amount received by species by 

each fisherman,  and his identification-    However,   it should be noted 

that crewmen,   in general,  are paid a percentage of the gross value of 

landings.    Crewmen    may land a portion of the catch on their own 

licenses which has the effect of biasing the catch data,  further adding 

to the skewness to the right as noted below. 

From the landing data,  a table (see Table 1) was constructed 

showing the distribution among fishermen of fishing revenues (Lewis, 

1972,  p.   6).    It may be noted that 59-7 percent of the licensed fisher- 

men received revenues from fish sales of less than $500.    In general, 

the frequency distribution reflects a severe skewness to the right. 

Lewis also found,   based on the 1971 landing data that, 

In every fishery,   50 percent of the total value are harvested 
by less than 20 percent of the participants.    In all cases 
except Dungeness crab,   90 percent of the value harvested 
by approximately one-half of those who make landings.    In 
the case of Dungeness crab,  one-third of the participants 
harvest 90 percent of the harvest (p.   7). 

Sixteen categories or classifications of fishermen were defined- 

Six categories were defined as  specialized fisheries.    To be included 

in a specialized fishery,   a fisherman had to land at least 85 percent 

of the value of his total catch in the stated fishery.    Seven classifica- 

tions were defined as  combination fishermen.    To be included,   the 

combined value of the fisherman's catch for the specified fisheries 



Table 1.    The distribution of gross fishing revenue from fish landed in Oregon by Oregon 
commercial fishing license holders in 1971 •a 

Gross  Fishing Number of Percentage of Gross Fishing Number of Percentage of 
Revenue Licenses Licenses Revenue Li .censes Licenses 

0 2, ,004 31.5 
1-499 1, ,791 28.2 40,000-44,999 10 0. 2 

500-999 594 9-3 45,000-49,999 7 0. 1 

1,000-1,499 353 5.5 50,000-54,999 11 0.2 

1,500-1,999 253 4.0 55,000-59,999 6 0. 1 
2,000-2,499 144 2.3 60,000-64,999 5 0. 1 

2,500-4,999 529 8.3 65,000-69,999 3 * 

5,000-7,999 259 4. 1 70,000-74,999 4 0. 1 

7,500-9,999 125 2.0 75,000-79,999 2 * 

10,000-14,999 130 2.0 80,000-84,999 1 * 

15,000-19,999 50 0.8 85,000-89,999 3 * 

20,000-24,999 20 0-3 90,000-104,999 0 0-0 

25,000-29,999 27 0.4 105,000-119,999 1 * 

30,000-34,999 14 0.2 120,000-134,999 1 * 

35,000-39,999 13 0.2 More than 135, 000 1 

Total 6, 13 62b 99-9 

Less than 0. 05 percent. 

These exvessel values of fish landed include only the value of fish landed in Oregon,   some of these 
fishermen land part of their catch in other states. 
Includes  6, 227 annual licenses plus  13 5 individuals who landed on 203  single delivery licenses, 
although 203  single delivery licenses were issued only to the  135 individuals who purchased them 
are counted. 
Lewis,   1972,  p.   6). 

^ 
-j 
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had to be 85 percent or greater,  but each fishery separately had to 

contribute at least 10 percent of the total value landed.    One exception 

was the Dungeness crab,   shrimp,  Albacore tuna,  and bottom fish 

category-    For this category,  the  10 percent rule was omitted for 

purposes of creating a residual combination category.    Therefore, 

fishermen in this category can have zero value of landings in some of 

the fisheries.    Three categories were defined to be residual categor- 

ies and not included in the investigation.    The categories are shown 

in Table 2. 

A computer sorting procedure was utilized to determine the 

numbers of fishermen in each category (see Table 2) for the year 

1971.    Two items of interest are the large number of fishermen in 

category zero,   it is thought these persons are,   for the most part, 

crewmen; and the sixth category which reflects the relatively large 

number of salmon trollers.    The results are shown in Table 3. 

To further describe the fishermen population,   Table 4 contains 

selected statistical measurements of the distribution of landing 

revenue among fishermen within fisheries.    The numbers of fishermen 

within each fishery are based on the definitions outlined in Table 2. 

Because the landing data analysis was,   in part,  to provide 

information for mobility analysis covering 1971 and  1972,  three 

mobility classes of fishermen were identified:    (1) those who fished in 

1971 but not in 1972 (denoted "exit"),     (2) those who entered the 
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Table 2.    Definition of fishery category 'with category nuinber. 

Category Definition 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Number of licenses with no recorded landings or which 
contain recording errors 

Dungeness crab 

Bottom fish trawl 

Columbia River salmon gill net 

Shrimp trawl 

Albacore tuna (bait and troll) 

Ocean salmon troll 

All other fisheries (clammers, shad gill netters,   etc ) 

Ocean salmon troll - Dungeness crab fishery 

Ocean salmon troll - Albacore tuna fishery 

Dungeness crab - ocean salmon troll - Albacore tuna 

Dungeness crab - Albacore tuna 

Shrimp trawl - bottom fish trawl 

Dungeness crab - shrimp trawl - Albacore tuna - 
bottom fish trawl 

Columbia River salmon gill net - ocean salmon troll 

Unable to classify 

Table 3.    Numbers of Oregon fishermen by fishery category for 1971. 

Category 
Numbers of 
Fishermen 

Numbers of 
;egorv Fishermen 

8 94 
9 153 

10 17 
11 23 
12 18 
13 36 
14 28 
15 141 

0 
1 
2 
3 
4 
5 
6 
7 

2,004 
189 
42 

469 
25 

335 
2, 617 

239 



Table 4.    Selected statistical measurements of the distribution of'landing revenue among fishermen 
with fisheries for the year 1971. 

Dungeness 
Crab 

Bottomfish 
Trawl 

Salmon 
Gill Net 

Shrimp 
Trawl 

Albacore 
Tuna 

Ocean 
Troll 

Salmon 
Combination 
Fisheries 

N 189 42 469 25 335 2, 617 3 69 

Mean 11,648.59 27,776.95 2,899-44 19,390. 56 8,088 1,046.73 11, 114.84 

Std-  error 
of the mean 1,316.58 4, 849.68 146.82 4,703.69 1,701.90 28.69 684. 12 

Median 3,595 10,669.00 1,870 7,020.00 3,769.00 482.00 6,970.00 

Variance 18,099-95 31,429- 50 3,179.52 23,518.43 31, 149.91 1,467.50 13, 141.60 

Coef.  of 
variation 1.55 1. 13 1. 10 1.21 3.85 1.40 1. 18 

Range 85,984 120,306 18,494.00 85,187.00 436,255.00 13,253.00 108, 187.00 

Skewness 2.06 1.04 1.78 1.32 11.07 2.58 2.78 

Kurtosis 6.68 3. 11 6.87 3. 82 134.08 11.44 14.02 

Pearsonian 
coefficient of 
skewness (SK  )         1.33 1.63 0.97 1.58 0.42 1. 15 0.95 

<J1 
o 
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fishery in 1972 but did not fish in 1971 (denoted "entry"),   and 

(3) those who purchased a license in both 1971 and  1972 (denoted 

"renewal").    In the case of renewal fishermen,   it was assumed that 

each remained in the same fishery in 1972 as  1971.    The total number 

of 1972 only license holders was obtained but due to the lack of 1972 

landing data,   it was not possible to allocate them among the fishery 

categories.    The results of the classification are shown in Table 5. 

In 1971 a total of 6,386 licenses were held.    Of this number, 

3, 263 fished in 1971 only (i. e- ,   did not renew in 1972); 2, 507 licenses 

were held in 1972 only (i. e. ,   did not hold a license in 1971); 3, 123 

licenses were held in both years,   1971 and 1972.    Of the 6,386 license 

holders  in 1971,  3,263 did not renew,   3, 123 did renew; there were 

5, 630 license holders  in 1972 in all; 2, 507 or 45 percent of the license 

holders were entrants.    Also,   1,508 license holders in 1971 and 844 

license holders in 1972 did not have landings on their licenses; these 

two categories contain a small but unknown number of card punching 

errors. 

Description of the Sample 

18 
The sample is composed of 111 skippers       of which 15 and  17 

held an Oregon commercial fishing license in 1971 only and 1972 only, 

I Q 

Skippers are defined to have a commercial fishing license and 
a boat license. 
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Table 5.    Classification of fishing licenses by landings (1971 and  1972) 
into selected fishery categories. a 

(Exit) (Entry) (Renewal) 
Category 1971 1972 1971 and 1972 

0 (no landings) 1, 508 844 

1  (crab) 63 108 

2 (bottom fish) 5 22 

3  (salmon gill net) 86 325 

4 (shrimp) 7 5 

5 (tuna) 24 33 

6 (salmon troll) 915 1,335 

7 (other fisheries) 1, 110 112 

8 (salmon-crab) 15 78 

9 (salmon-tuna) 24 86 

10 (crab-tuna-salmon) 3 13 

11 (crab-tuna) 3 19 

12 (shrimp-bottom fish) 2 13 

13  (crab-shrimp-tuna -bottom f tsh) 2 28 

14 (salmon-troll & gillnet) 6 17 

15 (unable to classify) 

2, 

45 

818 

87 

2, 167 3, 123 
445c 340c 

3, 263 2,507 

Includes only Oregon residents and excludes  single delivery licenses. 

See Table 2 for complete category definition- 

'Cards and licenses which had incomplete,   illegible or missing social 
security numbers, therefore,  the total number of licenses issued in 
1971 differs by 24 between Tables   1 and 5. 
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respectively.    The remaining 79 men held an Oregon commercial 

fishing license in both 1971 and  1972,  that is,   renewed their licenses; 

(see Table 6 for detail).    The sample was restricted to license 

holders with addresses within Oregon and excluded single delivery 

license holders. 

a 
Table 6.    Sample sizes for skippers. 

Fished in 
1971 & 1972 

Category      Type of Fisherman (Renewal) 

Fished Fished 
1971 Only     1972 Only 

(Exit) (Entry) 

Specialized 
1 Crab 4 (67) 1 (9) 0 
6 Salmon troll 44 (1200) 11 (386) 16 

Combination 
11 Salmon-tuna 10 (85) 2 (ID 1 
10 Salmon-crab 5 0 0 
12 C r ab - s almon - tuna 6 (88) 0 (6) 0 
13 Crab-tuna 

Spec ialized - Combinat 

3 

iond 

0 0 

2 Bottomf ish 3 1 0 
4 Shrimp 1 1 0 

14 Shrimp-bottomf ish 1 (43) 0 (1) 0 
15 Shr imp-bottomf ish- 

crab-tuna 2 0 0 

Totals 79 (1483) 15 (413) 17 

a 
Numbers in parentheses are the estimated population totals for 
Oregon resident skippers only. 

Obtained at least 85 percent of the total value of their landings (in 
Oregon only) from a single fishery. 

"Obtained at least 10 percent of the total value of their landings (in 
Oregon only) from each fishery,   with at least 85 percent from all the 
fisheries shown- 

Strata were pooled for sampling purposes due to small strata sizes. 
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A random sample was taken from each of the three mobility 

classes,   i- e. ,  the renewal group which fished both in 1971 and 1972, 

the exit group which fished only in 1971 and the entry group which 

fished only in 1972.    The sample was stratified by fishery category 

for the exit and renewal groups but could not be stratified for the 

entry group due to the lack of 1972 landing data.    Owing to the multiple 

objectives of the survey,   assignment of sample sizes was not strictly 

proportional,   but rather based on the criterion of obtaining sufficient 

numbers of observations in each category to satisfy,   for example,  an 

analysis of profitability- 

The number of respondents in the sample is smaller than 

anticipated,  particularly for the exit and entry groups.    It was planned 

to gather 52,  42,   and 56 observations for the exit,   entry and renewal 

groups respectively,  for a total of 150; however,  the end-of-survey 

total was  111.    Pre-sample information indicating names and addresses 

of individuals thought to be in the exit and entry groups was found to 

be in error in a number of cases.    Those persons who exited the 

fishery in 1971 were,   in large number of cases,   impossible to locate 

during the fall of 1973.    The above reasons,   combined with the usual 

amount of sickness and deaths in the population,   resulted in a smaller- 

than-anticipated sample-    Particularly in the entry and exit groups, 

the random selection of respondents was violated through not being 

able to locate the named persons,  followed by the substitution of 
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another name and address; an element of bias may have been thus 

introduced.    The bias may have the effect of increasing the relative 

importance of human capital investments due to relatively heavier 

sampling of those individuals who tended to remain in western Oregon 

and therefore tended to be employed concurrently-    These persons,   it 

may be argued,   would tend to have made relatively more human capi- 

tal investments than the more footloose individuals the interviewers 

were unable to locate- 

Three distinct but related questionnaires were constructed,   one 

for each mobility class:    exit,   entry,   and renewal-    The question- 

naires were administered by the survey firm of Bardsely & Haslacher, 

Inc.,   of Portland,  Oregon,  during the summer and fall of 1973. 
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V.    DESCRIPTION OF VARIABLES 

This chapter provides information concerning the manner in 

which particular variables were measured, the units involved and 

other descriptive background material. 

Formal education     (X   ) was measured by the years of 

attendance in primary school,   secondary school,  and college-    Voca- 

tional education     (X  )     was measured in months of attendance at 

vocational training schools,   etc ,   such as in the armed forces. 

Non-fishery work experience     (X  ),      skipper experience   (X.), 

crewman experience     (X   )     and age of individual     (X.)     were all 

measured in years- 

Concurrent employment     (X7)     was measured as the number of 

months the individual was employed outside the fishery during the year 

he held a fishing license-    Therefore,  an individual in the exit group 

would indicate the number of months of non-fishery employment in 

1971-    Likewise a member of the entry group would indicate the num- 

ber of months of non-fishery employment in 1972-    For the renewal 

group,  the number of months of non-fishery employment was asked 

for the year  1972. 

A question was asked concerning the degree to which several 

sources of fishing information were used     (X   ),      such as processors, 
8 

other fishermen,  marine suppliers,   lending agencies,   etc-    The 
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response was given on a scale from "a lot" to "some" to "not at all" 

to "don't know" and  "not applicable."   A response of "a lot" was 

assigned a value of three and on down to "don't know" and "not appli- 

cable, "   having zero values.    The sum was calculated for each 

respondent with the higher sums representing more use of informa- 

tion with respect to decision making in the fishery- 

Table 7-    List of variables. 

Variable Name 

X, Formal education 

X;, Vocational education 

X Number of years worked outside fishery 

X Number of years as skipper 

X Number of years as crewman 
5 

X, Age of individual 
6 

X7 Concurrent employment in months 

X Amount of business information used 
8 

X Value of fishing investment 

X Fishing prof it per year 

X Fishing profit per day fished 

X Non-fishing opportunity cost 

X Risk preference 

X Father was a fisherman 
14 

X Correspondence between expected income change and 
actual income change 

X   . Residence in Willamette Valley or Oregon coast 
lb 

X Self-image as fisherman 
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Value of fishing investment     (X   )     was measured in dollars and 

was the estimated market value at the time of the interview.    The 

investments included the boat,   gear, trailers,  etc --capital items 

purchased to support the fishing enterprise- 

Profit per year     (X     ),      as measured here,   is the calculated 

difference between total revenue and total cost-    Total revenue is the 

sum of the value received from all landings of fish,   (gross value 

landings).    Total cost encompasses the direct cost of operating a 

fishing enterprise-    Items included are:    repairs,   fuel,   replacement 

of wet gear,   galley expenses,   crewshare,   ice,   insurance,  etc- ,  but 

doe;s not include depreciation or opportunity cost components- 

For comparative purposes,   it was necessary to synthesize 1971 

profit for each renewal individual from the respective  1972 known 

profit*    Profit for 1971 was estimated as follows:   Total revenue for 

1971 was obtained by forming a ratio of aggregate landings (in pounds), 

by fishery between 1971 and 1972.    The value of this fraction was then 

multiplied by the individual 1972 landings.    These individual landings 

were then multiplied by 1971 prices to obtain 1971 total revenue. 

Total costs for 1971 were calculated by assuming total costs in 1971 

were 95 percent of 1972 total costs.    The equations representing the 

above verbal description are presented below: 
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k 
v^    aggregate landings_, .    ,.   . ,     , n      ,. ,.,    . _  \   r_ff__f 6  71 -I    r individual landings (lbs)-. 

71.       LJ    aggregate landings   _   k    for ith individual_2 k 
1        1 

TC71    = •95[TC71 ] 
i i 

Where     k = kth fishery     and     i = ith individual.    It was assumed that 

fishing effort,   as an average for the sample,   was constant between 

1971 and 1972.    The constant effort assumption was made on the basis 

of a lack of evidence to the contrary-    Furthermore,  fishing effort is 

difficult to measure; therefore,  an effort at measurement and com- 

parison may have unknowingly biased the results-    Had fishing effort 

increased from 1971 to  1972,  for example,  then 1971 costs would be 

overstated.    Revenue for  1972,   given increased effort,  may or may 

not have changed,  therefore,   1971 profit is difficult to calculate. 

Under the circumstances,   it was judged most appropriate based on 

simplicity to assume constant fishing effort- 

Profit per day,      (X     ),      is profit per year divided by the 

number of days the boat was fished- 

A proxy non-fishing opportunity cost     (X,-))     was calculated as 

follows,   using observed wage rates:    in the cases of any income- 

producing employment outside the fishery,  an annual income was 

calculated on the basis of a forty-hour week,  minus any time the 
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individual was unemployed;  in the case of no non-fishing employment, 

an opportunity wage ($8252) was assigned which was the annual aver- 

age earnings of all manufacturing production workers  in Oregon for 

19 
the year 1971. It should be recognized that the assignment of the 

above annual wage as the non-fishing opportunity cost for fishermen 

is arbitrary.    It may be argued that individuals remaining in the 

fishery have a much higher non-fishing opportunity cost due to the 

demonstrated managerial capacity and relatively large capital invest- 

ment all of which would correspond to the income of a self-employed 

businessman,  which would be expected to be higher than wages.    To 

the extent that the argument is valid,  the individual with no non-fishing 

income would have his non-fishing opportunity cost understated,  thus 

resulting in less difference between the concurrently employed indi- 

viduals and the individuals earning all income from the fishery than 

actually exists. 

A measure of individual risk preference was obtained following 

the modified von Neymann-Morgenstein method of measuring utility. 

The assumptions (Halter and Beringer,   I960,  p.   122) underlying the 

construction of the von Neymann-Morgenstein index are: 

(1)    The person making the choice has in his mind a transi- 
tive and complete ordering of all alternatives open to 
him.    Thus,   if   A > B   and   B > C,    then   A > C. 

19 
State of Oregon Employment Division,  Department of Human 

Resources,   Research and Statistics Section. 
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(2) If among three entities,    A,   B,   C,    A > B > C,    then 
there exists some probability value   0 < P < 1,    which 
will make the person who is choosing indifferent 
between a certain prospect of   B   and an uncertain 
prospect composed of   A   with probability   p   and   C 
with probability    1-p- 

(3) If   B ^C   and   A   is any entity,    then 
pB + (l-p)A >pC + (l-p)A. 

(4) The process by which the outcome of the gamble is 
determined does not affect the choice which is made. 
Thus,   if a person were to choose between a certain 
prospect of   B   and an uncertain prospect of   A   and   C, 
it would not matter to him whether this gamble takes the 
form of a business venture,   drawing of white and black 
balls,  or playing roulette.    Thus,  love or dislike of 
gambling per se is ruled out. 

A criticism of the model is that if an individual does not 

understand the concept of probability "•   •   •  then the subjective prob- 

abilities indicated by him for indifferences between the gamble and the 

certain event may not correspond to objective  probabilities of the 

same magnitude" (Officer and Halter,   1968,  p.   259)-    The modified 

von Neymann-Morgenstein model utilized constant probabilities, e. g. , 

p = (1-p) = 0.5    to alleviate bias which may result if the respondent 

20 
holds probability preferences      and to make the questions less 

complex- 

The marginal utility of money was calculated with the results of 

questions (see Appendix B) which requested respondents to choose 

betv/een a certain outcome and an alternative uncertain outcome each 

20 
For more detail see:   Officer,   R.R.   and A.N.  Halter, 

Utility Analysis  in a Practical Setting,   Vol.   50,   No.   2,   May,   1968, 
pp.   257-277,  AJAE. 
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with an associated probability of one-half- 

The objective 'was to estimate the utility function of monetary 

gains and losses for each respondent.    The break-even point (point of 

indifference) is identified for each individual on the horizontal axis 

(see Figure 2) which measures gains and losses in dollars.    Utility 

is represented by an arbitrary scale from -100 to +100 on the vertical 

axis-    Given the break-even point and two selected end-points,  b and 

c,   which represent pre-defined utility levels,   a quadratic utility 

function was estimated which passes through the three points.    The 

marginal utility of money at $500 was estimated by finding the slope of 

the utility function at point   a.    It is the individual marginal utility of 

money,  at $500,  which is the measure of risk preference used in the 

analys is. 

Of the  111 questionnaires used in the analysis,   54 questionnaires 

had the risk section satisfactorily completed-    On the basis of the 

comments written on the questionnaires by interviewers,   the implica- 

tion is that respondents who did not complete the risk section declined 

due to a combination of incomprehension of the questions and not 

wishing to participate in "gambling. " 

The variable:   father a fisherman?,    (^14)»    was simply 

recorded as  "yes" or  "no." 
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The correspondence between expected income and actual income 

(X     )   for the same period was recorded as either "yes" or "no." 
15 

Similarly,   residence in the Willamette Valley,      (X   ,)   and self-image 
16 

as a fisherman,    (X     ),    were recorded as "yes" or "no." 

+ 100T 

Utility 

+$5,000 

Figure 2.    Utility function of monetary gains and losses 
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VI.    ANALYTICAL PROCEDURE 

The tool selected for use was discriminant analysis,   which is 

one of the family of multivariate statistical techniques.    This chapter 

contains a description of discriminant analysis,  followed by a discus- 

sion of the statistical procedures followed in the analysis. 

Discriminant Analysis 

Discriminant analysis is a statistical technique designed to 

discriminate between groups or individuals.    The differentiation is 

based on a set of measurements on a number of variables which 

describe the groups or  individuals of interest-    The technique is 

appropriate when    n  , n  , ■ • -.n       observations on     g     groups are 
1     Z g 

hypothesized to explain an observed grouping of the data.    The 

assumptions underlying the model,   following Duncan and Leistritz 

(1972,  p.  5) andHallberg (1971,  p.   2)   1 are: 

1-  Each of the   g   groups (samples) under study'has a 

multivariate normal distribution with respect to the variables 

Xl'X2'-"Xk- 

2.  The means of the     X's     among the     g     groups (samples) 

are different- 

21 
This explanatory section is based on Duncan and Leistritz, 

p.   5-7,  andHallberg,  pp.   2-9. 
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3. The variances and covariances of the     X's     among the     g 

groups are equal. 

4. The  costs of misclassification associated with the     g   groups 

are equal. 

The statistical model is: 

Y = SX1+X2X2+SX3 + ---   +W 

where: 

Y = the value of the linear combination of the k variable. 

X  , X   , X  , ...,X    = the variables used in the discriminant 
1      Z      3 k 

function. 

X., , X.^, \^ i  • • . , X.     = the coefficients for each X.  in the function. 
12      3k i 

The objective of discriminant analysis is to obtain values,   in a 

linear combination of the     k     variables,  which will determine the     X 

values for the purpose of differentiating between the individuals or 

groups in the sample-    Explicitly,   the     X     values are obtained by 

maximizing the expression: 

^Yl     Y2 
2 

"Y 

where: 
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(J. = the means of the linear combination of Y for group 1- 

(JL   7 = the means of the linear combination of Y for group 2. 

2 
cr = the pooled variance of Y. 

Therefore,  when differentiating between two groups,  the     X's     are 

selected with the result that the square of the difference between the 

means of the linear combination of variables per unit of their variance 

is maximized- 

The rationale supporting the choice of discriminant analysis as 

the statistical technique to be employed is related to the nature of the 

problem.    It has been hypothesized that particular characteristics 

describing the three mobility classes of fishermen described earlier 

are statistically different from one another so as to result in explana- 

tion and prediction of labor mobility in and out of the Oregon fishery. 

Therefore,   a technique  is desired"which has the capability df identify- 

ing from among a pre-selected set of characteristics those which best 

distinguish between the groups and therefore best characterize each 

group-    Furthermore,  discriminant analysis is a statistical technique 

which allows for a greater flexibility in identifying relationships 

between groups than does, for example,  linear regression,   given that 

the investigation is exploratory in nature-    Linear regression was 

considered as an alternative to discriminant analysis.    It would have 

required a binary   (0, 1)   dependent variable which results in the 
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inability to satisfactorily interpret the results due to the estimated 

dependent variable values lying between zero and one-    According to 

Hallberg: 

One of the disadvantages of univariate analyses-   .   ■   ,   is 
that any covariation between explanatory or discrimina- 
tory variables is ignored--i. e. ,  one variable is examined 
in isolation of all others.    Thus a multivariate technique 
such as discriminant analysis appears to be desirable 
because it is capable of taking this covariation into account 
(Hallberg,   1971, p.   13). 

A stepwise discriminant analysis computer program called 

22 
BM07M      was selected for use in this analysis-    BM07M is an 

appropriate program in that it allows for considerable flexibility and 

efficiency in analyzing a given amount of data. 

Procedure 

The three major mobility groups;   exit,   entry,   renewal and 

selected subsets were compared pairwise with respect to variables 

X  , X   , • • .,X     ,      (see Table 7).     Analytical comparisons were made 

with   (a) all fishermen groups combined and with   (b) salmon trollers 

only,   due to the high proportion of salmon trollers  in the sample. 

Following each initial paired comparison,  a second and final 

comparison was made between the same two including only those 

22 
For more information describing the BMCf7M program see: 

Dixon,   W.J.   (Ed-)-  BMP Biomedical Computer Programs,  University 
of California Press,  Berkeley,   CA,   1968,  pp.   185-214. 
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variables which exceeded the ten percent significance level criterion. 

These functions were estimated so as to have a final discriminant 

function without the influence of the variables which were not signifi- 

cant functions.    The ten percent rule of significance was arbitrary as 

a cutoff level for variable inclusion and exclusion- 

As noted earlier,   a large number of missing observations on 

risk preference,      (X     ),     were replaced by the sample mean value 

23 
thus tending to bias the results. Therefore, to identify and compare 

the influence of the risk preference variable,  analyses were made 

with and without risk preference     (^IO)   included as a discriminatory 

23 
The mean value of risk preference was calculated for each of 

the three groups:    exit,   entry and renewal was substituted for the 
appropriate missing values.    The number of replacements is shown as 
a ratio of replacements over the total number of respondents in each 
group:    exit;  10/15,  entry; 9/17,   renewal; 38/79,  with   n= 111.    To 
show the high proportion of salmon trollers in the sample and the num- 
ber of mean value replacements in the salmon troller subset the fol- 
lowing ratios are noted where the numerator is the number of replace- 
ments and the denominator is the number of respondents in that group: 
exit; 8/11,  entry; 9/16,   renewal;   18/44   with   n = 71.    Replacing 
relatively large numbers of missing observations with the mean values 
tends to reduce the variance thus  increasing the tendency of the dis- 
criminant analysis procedure to select the variable as being signifi- 
cantly discriminatory.    Discriminant functions were estimated for the 
three combinations:   all exit vs.  all renewal,  all entry vs.   all renewal, 
and all entry vs.  all exit,  using only observations with complete risk 
preference data,   i.e.,  no inserted means on risk preference,   (X^)- 
The results are presented in Appendix E.    Unpaired t-tests were used 
to test the hypothesis that the means of the risk preference variable 
values between groups were equal-    The equal means hypothesis was 
rejected for the exit and entry groups only while it was not possible to 
reject the hypothesis for the exit and renewal group,  and the entry 
and renewal group comparison- 
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variable-    Discriminant functions were estimated for the group 

comparisons and appropriate statistical tests applied. 

The  coefficients and their respective signs may be interpreted 

analogously to the coefficients in linear regression-    A one unit change 

in the value of a given discriminatory variable results in a change in 

the value of the discriminant function equal to the magnitude of the 

given variable's corresponding coefficient.    The sign of the coefficient 

may be positive or negative,   indicating a direct or inverse relation- 

ship in differentiating between groups.    The computational procedure 

is such that individuals with positively valued coefficients for a given 

variable would tend to be classified in the first group of the two-group 

comparison-    For example,   in the comparison of exit vs.   renewal, 

the individual would be classified in the exit group.    Negatively-valued 

coefficients for a given variable tend to increase the probability that 

the individual would be classified in the second group of the two-group 

comparison-    In the example above,  this would imply the individual 

would be classified in the renewal group- 

Significance Test of the Discriminant Function 

To test the significance of each discriminant function,  an 

approximate F statistic to test the equality of the group means was 
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employed.    The F statistic used was an approximation of Wilk's A 

(lambda) Criterion. 

Significance Test of the Individual Variables 

A partial F statistic is used to test the significance of each 

variable in the estimated discriminant functions. 

The partial F indicates the proportion of the total sum 
of squares not accounted for by the other variables in the 
function that jj3_ accounted for by the variable  in question. 
In order for a new variable to enter the equation,   its partial 
F must exceed the  "F to enter" value specified by the 
researcher (Duncan and LeLstritz,   1972,  p.   12). 

24 
The BM07M program,   as described by Duncan and Leistritz, 

p.   11,   employs a slightly modified lambda statistic in testing the 
equality of group means-    Let: 

U = DetCW     )/Det(T   .);   W        and   T        are   pxp   matrices. 

Then an approximate F statistic to test equality of group means is 
given by: 

1 /s 
F _  1-U #  ms + 1 -pq/2 

yi/s pq 

where 
g = number of groups 
n = number of observations 
p = number variables included in a discriminant function 

P  q   -4 2        2   , 
s =   2~^— >   if  p   + q   f 5 

p+q -5 

2        2 
s   =  1,     ifp    +q    =5 

p+q+3 
m = n-^— 

q = g -  1 d.f.   = pq   and   ms + 1  - pq/2. 
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The  "F to enter" value was set at 1-5000 for all computations.    Due to 

the  stepwise nature of the program,  variables which did not meet the 

1.5000 partial "F to enter" criterion did not enter the discriminant 

functions • 

The results of the initial analyses were examined on the basis 

of the partial F-values associated with each coefficient in the dis- 

criminant function.    Variables with coefficients not significantly dif- 

ferent from zero at the  10 percent level were judged to be insignificant 

discriminators and were removed from further analysis- 

Goodness of Classification 

To gain insight into how well the discriminant functions correctly 

classified individuals into groups,  the percent of individuals of cor- 

rectly classified was calculated-    This information is organized by 

paired group comparisons and presented in Appendix D. 

Some Observations on Assumptions 

There are a number of assumptions underlying discriminant 

analysis as noted at the outset of this chapter -which may have impli- 

cations for the validity of the results.    EisenbeLs And Avery (Chapters 

1 and 2) offer some observations on the relaxation of particular 

assumptions. 
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The relaxation of the multivariate normal distribution of data 

assumption may not significantly bias the results following research 

in the two group case.    Furthermore,  following Gilbert, 

...  as the number of variables increases,  the Central 
Limit Theorem implies that the distribution of the dis- 
criminant scores for each group approaches a normal 
distribution.    Hence,   classification can be performed in 
the reduced discriminant space (p-   37). 

If the assumptions of multivariate normal populations and each 

population is equally dispersed then the usual tests of significance 

and linear classification rules are appropriate.     "However,   if the 

population dispersions are unequal,  then the standard tests for the 

equality of group mean vectors are biased" (p-   37). 

Holloway and Dunn indicate that for the two-group 
case the bias in the significance test is such that the null 
hypothesis would be accepted more frequently when the 
dispersions were unequal.    Moreover,   they state that 
this bias increases with the number of variables,  the 
degree of inequality of the dispersions,   and a decrease in 
sample size.    The power of the test may,   therefore,   be 
very low (p.   37). 

While Holloway and Dunn give evidence of the seriousness of the 

situation,  the result is that the significance of the tests are only 

approximate-    The robustness of the tests is under investigation. 

The variables including formal education     (X   ),    vocational 

education     (X_),      years worked outside the fishery     (X   ),      years as 

skipper     (X.),      and age of individual     (X/)     may stand   in  a 

near linear relationship to each other to the extent that a degree of 
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multicollinearity may result so as to reduce the validity of the results. 

While a degree of multicollinearity is expected to be present due to 

the exploratory nature of the problem,   it is not expected to be serious. 

The variables     X   ,X_, . . . ,X were included in the discrimi- 

nant analysis; however,  the variables     X     ,  X,.,  X,,    and   X.^ 14        ID        lb 1 ( 

were excluded-    Father was a fisherman,    (X     )     correspondence 

between expected income change and actual income change     (X     ), 

residence in the Willamette Valley or Oregon Coast     (X   .)     and 

self-image as fisherman     (X     )     are of a binary nature and there- 

fore inappropriate for inclusion in the discriminant analysis.    The 

results are presented in Appendix A and integrated into the discussion 

of the results and summary- 
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VII.    ANALYTICAL RESULTS 

This chapter presents and discusses the results of the analysis. 

The results are presented in tables with two estimated discriminant 

functions per table.    The first function is of the full model,   i. e- , 

13 variables allowed to enter and the second function allows a maxi- 

mum of 12 variables to enter,   i.e. ,   risk preference is excluded. 

Each discriminant function is estimated twice;   first,   with all allow- 

able variables to enter;  and second,  with only those variables which 

were significant at ten percent or higher in the first estimation. 

A summary of the findings concludes the chapter- 

General Results 

Of concern in this analysis  is the relatively limited number of 

observations,  particularly in the entry and exit group,  which becomes 

more serious when analysis of the salmon troilers subset is consid- 

ered,   further reducing the number of observations per group- 

Exacerbating the above is a second concern:    the insertion of 

observed mean values for missing values for risk preference,      -^IO* 

This concern is reflected by the essentially dual analysis,   i. e- , 

estimating two discriminant functions for each two-group comparison, 

one with and one without the risk preference variable.    The insertion 

of observed means tends to reduce the variance,  and since 
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discriminant analysis utilizes both means and variances,  the results 

are biased,   thereby tending to raise questions regarding the validity 

of the results. 

The observed mean values of the risk preference function are 

168.20,   124.06 and 137.08 for the exit,  entry and renewal group 

respectively.    An unpaired t-test of the difference of means is pre- 

sented in Appendix E.    The results indicate that only the mean values 

between the exit and entry groups are significantly different.    The 

results of the unpaired t-tests were corroborated by three estimated 

discriminant functions comparing the three mobility groups (Appendix 

F).    Only in the comparison between the entry and exit groups did risk 

preference     (X     )     emerge as a significant discriminator.    Should 

risk preference     (X     )     appear in subsequent estimated discriminant 

functions,  care in interpretation should be exercised, particularly in 

comparisons of exit vs.   renewal,   and entry vs.   renewal due to the 

insertion of means for missing values of risk preference. 

Overall,   it may be observed that the results of the discriminant 

analysis may tend to be less than conclusive due to the afore- 

mentioned concerns,  as well as the differential composition of the 

mobility classes,   i.e., draggers, trollers,  etc,  being analyzed. 

However, the results should be viewed in light of the potential 

explanatory and predictive information which heretofore has not been 

known. 
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The comparison between the exit and renewal groups  is 

presented in Tables 8 and 9-    As expected,   risk preference     (^IO) 

was a particularly significant discriminator (Equation 3) with formal 

eduction     (X   ),    years as crewman     (X,.),    non-fishing employment 

(X   )     and profit per day     (X.,)     also important.    While risk prefer- 

ence was significant,  the sign was contrary to that hypothesized. 

Risk preference     (X   _)     carries a positive sign which implies that as 

an individual's preference for risk increases,  the more likely the 

individual will be classified in the exit group.    Specifically,  a one unit 

increase in risk preference (Equation 3) results in the value of the 

discriminant function increasing by 0-0318,  which would increase the 

probability the individual would be classified in the exit group.    It is 

not clear why risk preference is associated with the exit group. 

Non-fishing employment experience     (X   )     is associated with 

the renewal group,  contrary to what was hypothesized,   indicating 

more years of employment outside the fishery is associated with the 

renewal group.    Apparently renewal fishermen have worked more out- 

side  the fishery than the entry groups,   (probably years earlier),   but 

presently are professional fishermen--at least for  1971 and  1972,  the 

years for which data was collected. 

With risk preference excluded (Equation 4),   only formal educa- 

tion     (X  )     and profit per day     (X     )     entered the function with the 

hypothesized sign-    It would seem that the inclusion of risk preference 
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Table 8.    Initial discriminant analysis of all exit (n =  15) vs.   all 
renewal (n = 79) fishermen- 

Variable Est-   Function    (\) Partial F 

Eq.   1,  Variables X   -X      Included,  Full Model.    Approximate F 

for entire function:   4.2893***   d.f.   7,   86 

-0.4128 .8.0838*** 

-0.0806 6.3788** 

-0.2518 4.8466** 

-0.2811 1.8976 

0.0000 1.7935 

-0.0026 4.5874*** 

0.0338 14.3194*** 

x, 
- Formal Ed. 

X3 
- Non-fishing Emplmt 

X
5 

- Yrs.   Crewman 

X
8 

- Business Info- 

X9 - Fishing Invest- 

Xll 
- Profit/Day 

xn - Risk Preference 

Constant 0.0462 

Partial FC'e 

Eq.   2,  Variables X  -X  _ Included,  X      (Risk Preference) 

Excluded.    Approximate F for entire function:    3. 1676** 

d:f.    2,  91 

X       -Formal Ed. -0.2382 4.2391*** 

X       - Profit /Day -0-0021 3.7986** 

Constant 2.7096 

3. 
See Table 7 for variable definition- 

A plus (+) sign on the coefficient indicates the variable is associated 
with the exit group and a minus  (-) sign with the renewal group. 

c 
*** indicates  significance at 1 percent level; 

** indicates  significance at 5 percent level; 
* indicates  significance at 10 percent level. 

Based upon d. f.   1,   86. 

Based upon d. f.   1,   91- 
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Table 9-    Final discriminant analysis of all exit (n =  15) vs.   all 
renewal (n = 79) fishermen. 

Variable3" Est.  Function    (X) Partial FC 

Eq.   3,  Variables X   -X      Included,  Full Model.    Approximate 

F for entire function:    5.1222***   d-f.   5,   88 

X       -Formal Ed. -0.4187 9-1369*** 

X       - Non-fishing Emplmt. -0.0692 5.1263** 

X,, - Yrs.   Crewman -0.2839                           7.1014*** 
b 

X - Profit/Day -0-0026 4.3384** 

X - Risk Preference 0-0318 13.6126*** 

Constant 0-0147 

Partial F 

Eq-   4,  Variables X   -X      Included,  X      (Risk Preference) 

Excluded.    Approsimate F for entire function:   2-9897* 

d.f.    2,  91 

X       - Formal Ed. -0-2336 4.0998** 

X       - Profit/Day -0.0019 3.4520* 

Constant -9-3853 

See Table 7 for variable definition. 

A plus (+) sign on the coefficient indicates the variable is associated 
with the exit group and a minus (-) sign with the renewal group. 

Q 
Based upon d-f-   1,   88. 

Based upon d-f-   1,  91- 
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involves an interaction which results in many more variables entering, 

as  in Equation 3.    Considering the results (excluding risk preference), 

only formal education and profit per day are significant discrimina- 

tors,   implying that the groups are similar "with respect to the other 

variables allowed to enter the function-    The  combination of formal 

education and profit per day may imply that more formal education 

results in greater profit per day- 

The comparison between salmon trollers who exited after the 

1971  season and salmon trollers who fished both the  1971 and  1972 

season is presented in Tables  10 and 11.    The two groups are differ- 

entiated by the amount of business information used     (X   )     and risk 
o 

preference     (X  ,).    While the business information variable is as 

hypothesized,   risk preference is contrary to that hypothesized but 

consistent with the results of the all exit-all renewal group compari- 

son.    It may be noted that 11 of the  15 observations in the exit group 

and 35 of the 79 observations in the renewal group are salmon trollers. 

Therefore,   given the high proportion of salmon trollers  in the sample, 

the large difference between the two analyses would not be expected. 

Apparently,   the number of non-trollers  in the renewal groups tend to 

be characterized by formal education,  non-fishing employment,   crew- 

ing experience,   and profit per day,  while amount of business  informa- 

tion used tends to differentiate between the exit and renewal salmon 

trollers.    This result 'was consistent when risk preference was 
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Table  10.    Initial discriminant analysis of exit salmon (n -  11) vs- 
renewal salmon (n = 44) fishermen. 

a be 
Variable Est-   Function    (X) Partial F 

Eq-   5,   Variables X   -X      Included,  Full Model. Approximate 

F for  entire function:    2.8135**   d-f.   6,  48 

-0.0550 2.6162 

-0-2503 1.7138 

-0.7105 6.3853** 

-0.0001 2. 1445 

-0-0043 1.5344 

0.0223 4.8595** 

0.0578 

Partial F 

X3 
- Non-fishing Emplmt 

X. - Yrs.   Crewman 

X8 
- Business Info. 

X9 - Fishing Invest- 

Xll 
- Profit/Day 

X,3 
- Risk Preference 

Constant 

Eq-   6,  Variables X   -X      Included:    X       (Risk Preference) 
1 1 w 1 J 

Excluded.    Approximate F for entire function:    3. 8123** 

d.f.    2,   52 

X0     - Business Info. -0.5894 5.8476** 
o 

X       - Profit/Day -0.0041 

Constant 0.0627 

1.9090 

See Table 7 for variable definition- 
■L. 

A Plus  (+) sign on the coefficient indicates the variable is associated 
with the exit salmon group and a minus (-) sign with renewal salmon 
group. 

c 
Based upon d.f.   1,  48. 

Based upon d.f.   1,   52. 
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Table 11.    Final discriminant analysis of exit salmon (n =  11) vs. 
renewal salmon (n = 44) fishermen. 

Var iable Est.   Function    (X) Partial F 

Eq.   7,  Variables X   -X  , Included,  Full Model.    Approximate 

F for entier function:    4.7908**   d-f.   2,   52 

X0     - Business Info, 
o 

X  ,   - Risk Preference 

Constant 

-0.5991 

0.0171 

0.03 88 

5.8521** 

3.6784* 

Partial F 

Eq.   8,  Variables X  -X      Included,  X      (Risk Preference) 

Excluded.    Approximate F for entire function:    5.6192** 

d.f.     1,   53 

X 8 
Business Info. 

Constant 

-0.5619 

0.0 604 

5.6192** 

See Table 7 for variable definition. 

A plus (+) sign on the coefficient indicates the variable is associated 
with the exit salmon group and a minus (-) sign with renewal salmon 
group- 

'Based upon d. f.   1,   52. 

Based upon d. f-   1,   53. 
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excluded (Equation 8);  i. e- ,  business information was the only 

discriminatory variable to enter the function at a significant level. 

This  implies that the two groups,  with respect to the variables 

utilized,  are relatively similar,   except in the amount of business 

information used- 

With risk preference included (Equation 7) the percent of 

correctly classified individuals  is substantially higher (Appendix D), 

implying again an interdependent relationship between risk preference 

and other variables.    Recalling that the salmon troller groups are 

relatively homogeneous,  the results may be more meaningful-    Con- 

sistent with the hypothesized relationship,  the observation can be 

made that the renewal salmon trollers make the effort to gather 

relatively more business information due to their longer-term com- 

mitment to fishing which perhaps has resulted in their ability to more 

effectively compete- 

It is useful to note the variables which did not significantly 

differentiate as well as those that did.    It would be expected that either 

measure of profit would have been significant.    The absence of profit 

begs the question of the role of profit for salmon troller mobility- 

Perhaps the salmon trollers have different objectives and motivations 

from other fishermen.    The salmon season is approximately four 

months in length; therefore,  other employment is necessary-    A 

measure of profit was  significant when all renewal fishermen -were 
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considered-    Perhaps other employment is subsidizing the salmon 

troller .    While investment may be expected to differentiate,   it may 

not,  due to the relatively low level of investment required to enter 

salmon trolling. 

The discriminant analysis of the entry and renewal groups is 

presented in Tables  12 and 13.    With risk preference included,  the 

results indicate that the renewal group has more formal education 

(X  ),      more years of non-fishing experience     (X   ),     more experi- 

ence as a skipper     (X.)     and crewman     (X_)     and is younger     (X/J 

and earns more profit per day     (X     ).    It should be noted that risk 

preference did not enter the equation; apparently,   in this comparison 

risk preference was not as important as the above-mentioned vari- 

ables.    An examination of Appendices A and E verifies that the means 

were relatively similar in magnitude and were statistically equal- 

With risk preference excluded (Equation 12),  the results are 

very similar to those of Equation 11 with risk preference included- 

In this comparison, the afore-mentioned effect of the risk preference 

variable interacting with other variables is not present.    An explana- 

tion may be that the two groups are quite dissimilar with respect to 

a relatively large number of discriminatory variables; therefore, the 

risk preference effect is overwhelmed- 

The comparison of salmon trollers of the entry and renewal 

groups is presented in Tables  14 and 15.    The results indicate that 
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Table  12.    Initial discriminant analysis of all entry (n -  17) vs.  all 
renewal (n = 79) fishermen. 

3. be 
Variable Est.   Function    (X) Partial F 

Eq.   9,  Variables X  -X      Included,  Full Model.    Approximate 

F for entire function:    7.5914***   d-f.   8,   87 

x, 
- Formal Ed. -0-4782 9,9234*** 

X3 - Non-fishing Emplmt- -0.1532 17.1300*** 

X4 
- Yrs. Skipper -0.1953 12.7619*** 

X. 
- Yrs-   Crewman -0-2808 5. 6340** 

X
A 

- Age 0.1019 5.4751** 

X7 
- Concurrent Emplmt- 0.1115 2.2148 

X10 - Profit/Year 0.0000 3.7425* 

xn - Profit/Day -0.0056 9. 73 81*** 

Constant 0.0330 
Partial Fd 

Eq.   10,  Variables X-.-X^ Included, X      (Risk Preference) 

Excluded.    Approsimate F for entire function:   7.5914*** 

d-f.    8,   87 

X       - Formal Ed. -0.4782 9-9234*** 

X       - Non-fishing Emplmt- -0-1532 17.1300*** 

X4     - Yrs.  Skipper -0.1953 12.7619*** 

Xc     -Yrs-   Crewman -0.2808 5.6340** 

X6     -Age 0-1019 5-4751** 

X       - Concurrent Emplmt. 0.1115 2.2148 

X10  - Profit/Year 0.0000 3.7425* 

X       - Profit/Day -0-0056 9-7381*** 

 Constant 0-0330  
a_ 
See Table 7 for variable definition. 

A plus (+) sign on the coefficient indicates the variable is associated 
with the entry group and a minus (-) sign with the renewal group 

c, d 
Based upon d-f.    1,   87. 
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Table 13.    Final discriminant analysis of all entry (n = 17) vs.  all 
renewal (n = 79) fishermen. 

a be 
Variable Est.   Function    (\) Partial F 

Eq.   11, Variables X   -X      Included,  Full Model.    Approximate 

F for entire function:    7.7835***   d-f.   6,   89 

xl - Formal Ed. -   .4621 9.6790*** 

X3 
- Non-fishing Emplmt- -   .1467 16.4138*** 

X4 
- Yrs. Skipper -   .2120 16.8996*** 

X5 
- Yrs-   Crewman -   .3032 7.0825*** 

X6 - Age • 0992 5.4161** 

xio - Profit/Year .0000 3.0780* 

Xll 
- Profit/Day 

Constant 

-   .0053 

• 0419 

8. 9795*** 

Partial Fd 

Eq.   12, Variables X   -X  _ Included, X       (Rish P: reference) 

Excluded.    Approximate F for entire function:    8. 1593*** 

d.f.    7, 88 

Xl 
- Formal Ed. -0.4621 9.6790*** 

X3 
- Non-fishing Emplmt. -0.1467 16.4138*** 

X4 
-Yrs-  Skipper -0.2120 16.8996*** 

X5 
- Yrs.   Crewman -0.3032 7.0825*** 

X6 
- Age 0.0992 5.4161** 

X10 
- Profit/Year 0.0000 3.0780* 

Xll 
- Profit/Day 

Constant 

-0.0053 

0.0419 

8.9795*** 

3. 
See Table 7 for variable definition. 

A plus (+) sign on the coefficient indicates the variable is associated 
with the entry group and a minus (-) sign with renewal group- 

Based upon d. f.   1,   89- 

Based upon d-f-   1,   88. 
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Table 14.    Initial discriminant analysis of entry salmon (n =  16) vs. 
renewal salmon (n = 44) fishermen. 

Variable                                              Est-   Function (X)            Partial F 

Eq.   13,  Variables X   -X      Included,   Full Model. Approximate 

F of entire function:    6-1786***   d-f.   6,   53 

X       -Formal Ed.                                           -0.3017 3.7805* 

X       - Non-fishing Emplmt-                      -0.1041 8.4354*** 

X       - Yrs-  Skipper                                        -0-1930 10.0771*** 

Xc     - Yrs. Crewman                                   -0-3286 2.8599* 
5 

X,     - Age                                                            0.0797 3-2760* 
o 

X       - Profit/Day                                           -0-0047 6-5443** 

Constant                                                 0.0230 

Partial FC 

Eq-   14,  Variables X   -X      Included,   X       (Rish Preference) 

Excluded.    Approximate F for entire function:    6. 1786*** 

d-f.   6,   53 

X       - Formal Ed. -0.3017 3-7805* 

X       - Non-fishing Emplmt. -0.1041 8.4354*** 

X       - Yrs.  Skipper -0.1930 10-0771*** 

Xc     -Yrs.   Crewman -0.3286 2.8599* 
5 

X,     - Age 0.0797 3.2760* 

X       - Profit/Day -0-0047 6-5443** 

Constant 0.0230 

a 
See Table 7 for variable definition. 

A plus (+) sign on the coefficient indicates the variable is associated 
with the entry salmon group and a minus (-) sign with the renewal 
salmon group. 

Based upon d-f.   1,   53- 



87 

Table  15.    Final discriminant analysis of entry salmon (n -  16) vs. 
renewal salmon (n = 44) fishermen. 

3. be 
Variable Est.   Function    (M Partial F 

Eq.   15,  Variables X   -X      Included,   Full Model.    Approximate 

F for entire function:    5.5370***   d-f.   5,   54 

x, 
- Formal Ed. -   .3017 3.7805* 

X3 
- Non-fishing Emplmt ■ -   . 1041 8.4353*** 

^ - Yrs.  Skiller -   •1930 10.077 1*** 

^ - Yrs.   Crewman -   .3286 2.8599* 

^ - Age .0797 3.2760* 

Xll 
- Profit/Day 

Constant 

-   .0047 

0.0230 

6.5443** 

Partial F 

Eq.   16, Variables X   -X      Included,  X      (Rish Preference) 

Excluded.    Approximate F for entire function:    6. 1786*** 

d.f.   6,   53 

X       - Formal Ed. -0.3017 3.7805* 

X       - Non-fishing Emplmt- -0.1041 8.4354*** 

X       - Yrs.  Skipper -0.1930 10.0771*** 

Xc     -Yrs.   Crewman -0.3286 2.8599* 
b 

X,     - Age 0.0797 3.2760* 

X       - Profit/Day -0.0047 6.5443** 

Constant 0-0230 

See Table 7 for variable definition. 

A plus (+) sign on the coefficient indicates the variable is associated 
with the entry salmon group and a minus (-) sign with the renewal 
salmon group- 

c 
Based upon d. f.   1,   54. 

d 
Based upon d.f.   1,   53. 
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persons entering the fishery have,  as expected,   relatively little fishing 

experience compared to the renewal group-    The variable,  non-fishing 

experience     (X-),      is negative,   implying that time worked outside the 

fishery is associated with being in the renewal salmon group-    This 

may be explained,  as noted earlier,   by the salmon season occupying 

only about one-third of the year; therefore,   the renewal fishermen 

require other employment-    Age     (X.)     is signed contrary to that 

hypothesized,  and is associated with the entry group.    It is not clear 

why older age would be associated with occupational mobility except 

perhaps salmon trolling may be viewed as a means of augmenting an 

income from another source-    This partial occupational mobility may 

be viewed as augmenting a retirement income in the future- 

With risk preference excluded (Equation 16) the results were 

virtually the same as with risk preference included,  Equation 15, 

apparently,  as before,  risk preference is not important relative to the 

other discriminatory variables. 

The entry and renewal salmon troller groups were differentiated 

by a number of variables,   but as noted in Appendix D,  the percent of 

correct classification is much higher for  the renewal group (81- 8%) 

than for the entry group (62. 5%).    It should be noted that 37-5% of the 

entry group were misclass if ied in the renewal group,   implying that 

many members of the entry group share characteristics with the 

renewal group-    The results are similar for the salmon trollers of the 



89 

entry-renewal comparison-    A tentative explanation may involve the 

amount of business information used     (XQ)     by members of both 

groups-    The renewal group seems to use business information to 

survive and the entry group may,   in their eagerness to enter and 

survive,  also use business information- 

The comparison between the exit and entry groups is presented 

in Tables  16 and 17.    Variables which differentiated well included 

concurrent employment     (X   ),      fishing investment     (XQ),      profit 

per day     (^ii)     and risk preference     (X   _)-    Previously,   it was 

suggested that risk preference be considered and interpreted with 

care; however,   in this comparison (Appendix E) the hypothesis of 

equal means was rejected; therefore,  more validity may be ascribed 

to this  result,   which is also supported by the high partial F value of 

77.0394,  Equation 19-    To the extent that risk preference     (X     ) 

represents the population risk preference,   individuals leaving the 

fishery have considerably higher risk preference than those entering 

the fishery.    If the two groups are similar in nature but separted by 

approximately nine years of fishery experience,   why would the risk 

preference of the exit group exceed that of the entry group?    If a 

group of men enter the fishery approximately nine years back in time, 

then during that time period a sorting process began-    The process 

resulted in a subset exiting each year and a subset remaining-    This 

implies that those individuals with the lowest risk preference exited 
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Table 16.    Initial discriminant analysis of all exit (n - 15) vs.   all 
entry (n =  17) fishermen. 

a be Variable Est.   Function    (X.) Partial F 

Eq-   17, Variables X   -X      Included,   Full Model- Approximate 

F for entire function:    20.41312***   d.f.   5,   26 

Xc     - Number Yrs- Crewman -1.1122 2.5864 

-0.3406 3.5611* 

X       - Fishing Invest. -0-0002 13.0276*** 

X       - Profit /Day 0-0058 3.3241* 

X       - Risk Preference 0.3126 81.5452*** 

Constant -0.3 863 

Partial F 

Eq.   18, Variables X   -X  , Included,  X      (Risk Preference) 

Excluded.    Approximate F for entire function:   4.2588** 

d.f.    2,  29 

X       - Yrs.  Skipper 0.0935 5.7242** 

X       - Profit/Year 0.0003 3.7518* 

Constant -0-4618 

3. 
See Table 7 for variable definition. 

A plus (+) sign on the coefficient indicates the variable  is associated 
with the exit group and a minus  (-) sign with the entry group. 

Q 
Based upon d.f. 1, 26. 

Based upon d.f. 1, 29- 
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Table  17.    Final discriminant analysis of all exit (n =  15) vs.  all 
entry (n = 17) fishermen. 

Variable Est.   Function    (X.) Partial F 

Eq-   19, Variables X   -X  , Included,   Full Model.    Approximate 

F for entire function:    23,5020***   d-f.   4,   27 

X. Concurrent Emplmt- 

X       - Fishing Invest- 

X       - Profit /Day 

13 
Risk Preference 

Constant 

-0.2857 

-0.0003 

0.0062 

0.2658 

-0.3280 

2.8853* 

20.3923*** 

4.4643** 

77. 0394*** 

Partial F 

Eq.   20,  Variables X   -X      Included,   X       (Risk Preference) 

Excluded.    Approximate F for entire function:    4.2588** 

d.f.    2,  29 

0.0935 

0.0003 

Constant -0.4618 

X       - Yrs.  Skipper 

X       - Profit/Year 

5.7242** 

3.7518* 

See Table 7 for variable definition- 

A plus (+) sign on the coefficient indicates the variable is associated 
with the exit group and a minus (-) sign with the entry group. 

'Based upon d. f.   1,   27. 

Based upon d. f.   1,  29. 
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first followed by those persons with higher preferences for risk. 

The negative sign on concurrent employment     (X_)     implies,   as 

expected that the entry group is characterized by more concurrent 

employment than the exit group,  which is also reflected in the differ- 

ence of the means (Appendix A).    This discriminant function classified 

all individuals into their respective groups correctly (Appendix D). 

The comparison between the salmon trollers of the exit and 

entry group is presented in Tables 18 and 19-    Risk preference 

entered (Equation 23) with a very high partial F value of 60- 3608, 

profit per day     (X,.)     also entered and both variables were associ- 

ated with the exit group-    It would be expected that profit per day 

would be higher for the exit group; however,  profit values for both 

groups were negative (Appendix A).    Given that the exit group mem- 

bers are relatively greater risk takers and incur a smaller negative 

profit (in magnitude),   it may be observed that the two groups are 

relatively homogeneous with the respect to the variables utilized. 

Equation 24 does not exist,  because no variables entered 'with a 

significant level of 10% or greater.    However,  years as skipper     (X.), 

and profit per day     (X     )     did enter Equation 22; apparently,   risk 

preference     (X     )     is very important in differentiating between these 

two groups in a still unknown interaction. 

Data was collected on several variables which were inappropriate 

for inclusion in the discriminant analysis but which will be integrated 
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Table 18.    Initial discriminant analysis of exit salmon (n =  11) vs- 
entry salmon (n = 16) fishermen. 

Variable Est-  Function    (\) Partial F 

Eq.   21, Variables X   -X      Included,  Full Model.    Approximate 

F for entire function:    19.9113***   d-f.   4,   22 

X7     - Concurrent Emplmt• -0.2433 

XQ     - Fishing Invest- 

X       - Profit/Day 

X       - Risk Preference 

Constant 

-0.0003 

0.0057 

0.2775 

-0.3501 

1.7293 

2.5494 

3.3963* 

66.3514*** 

Partial F 

Eq.   22, Variables X   -X      Included,  X      (Rish Preference) 
1        1 c* 1.5 

Excluded.    Approsimate F for entire function:    2.2557 

d.f.    2,  24 

X       - Yrs.  Skipper 

X       - Profit/Day 

Constant 

0.0583 

0.0020 

■0.0900 

2.2108 

1.8465 

See Table 7 for variable definition. 

A plus (+) sign on the coefficient indicates the variable is associated 
with the exist salmon group and a minus (-) sign with the entry 
salmon group- 

Based upon d-f-   1,  22. 

Based upon d-f-   1,   24- 
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Table  19-    Final discriminant analysis of exit salmon (n - 11) vs. 
entry salmon (n = 16) fishermen. 

Variable3- Est-   Function    (X) Partial FC 

Eq.   23, Variables X   -X      Included,   Full Model-    Approximate 

F for entire function:    33.8827***   d-f.   2,   24 

X       - Profit/Day 0.0049 3.4688* 

X       - Risk Preference 0.2300 60.3608*** 

Constant -0-3192 

Eq.   24,  No variables had partial F values significant at the 

10 percent level,   therefore,  no discriminant function was 

estimated- 

a 
See Table 7 for variable definition- 

A plus (+) sign on the coefficient indicates the variable is associated 
with the exit group and a minus (-) sign with the entry salmon group- 

c 
Based upon d-f-   1,   24. 
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into the analysis descriptively-    The variables are     X     --father a 

fisherman?,      X     --correspondence between expected income change 

and actual income change,     X   ---residence in Willamette Valley or 

Coast,      X     --self-image as a fisherman; these are described in 

Appendix A.    It was hypothesized that those persons renewing their 

fishing licenses would have tended to grow up with fishing fathers. 

The results indicate that to some extent,   (14 percent) this is true but 

not nearly as large a proportion as anticipated-    It is noted that none 

of the entering fishermen had fishing fathers,  and only about half of 

the exit group members had fishing fathers.    In comparing farmer's 

sons and fishermen's sons,  a tentative explanation is that entry into 

commercial farming is relatively more difficult compared to fishing- 

Also,   there may be more incentive for sons to follow fathers in farm- 

ing rather than in fishing due to the nature of property ownership.    A 

son in partnership in farming shares in the increase of land values, 

while this argument is vacuous in the fishery due to the common 

property aspects of the industry. 

It was hypothesized at the outset that unfulfilled income 

expectations,      X     ,      may play a role in labor turnover in the fishery- 

The results indicate that those exiting the fishery have a considerably 

more accurate expectation of income than the entry group.    This is 

supported by recalling that the exit group had considerably more 

fishing experience relative to the entry group and that  1972 was not a 
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good year for fishing.    It may be assumed that the entry group had 
0 

higher expectations than what was actually realized-    Therefore,  at 

least for the first year,  the entry group was in a lesser financial 

position than anticipated,  which would imply an ex post reduction in 

utility.    The results imply that the exit group was more realistic and 

willing to use costs and returns data in decision making. 

The Smith study (p.   3) indicated large numbers of fishermen 

resided in the Willamette Valley; this result is supported by variable 

X  , --Valley vs.   Coast residence.    Sixty percent of the exit and entry 

group live in the Valley but only 32 percent of the renewal group lives 

in the Valley-    Of the salmon troller group 73 percent of the exit group 

live in the Valley while 56 and 48 percent of the entry and renewal 

group,   respectively,   live in the Valley.    In general,  due to the short 

salmon troll season,  more salmon fishermen live  in the Valley,  prob- 

ably for employment reasons.    However,  the renewal group largely 

lives along the coast due to their around-the-year involvement in 

fishing. 

Self-image as a fisherman,      X     >     was thought to differ among 

the groups with the renewal group members seeing themsleves more 

as professional fishermen than the other groups-    This hypothesis is 

not rejected when all fishermen are considered,  but when considering 

only salmon trollers,  the situation is less than clear.    A tentative 

conclusion is that the salmon tollers are employed outside the fishery 
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for much of the year; therefore,  fishing may be a full-time activity 

but only for a relatively small portion of the year.    For all fishermen, 

the results indicate that approximately half of them see themselves 

as fishermen,   which fact adds support to the observation that the exit 

and renewal groups are relatively similar,  this argument may also be 

extended to the salmon trollers of the exit and renewal groups with 

27% and 22%,   respectively,   seeing themselves as fishermen. 

Summary of Results 

The results indicate that differences do exist among the three 

major mobility groups and their subsets.    It should be recalled that 

each mobility class has within it a substantial number of troll salmon 

fishermen,   specifically 11 of 15  in the exit group,   16 of 17 in the 

entry group and 44 of 79 in the renewal group.    Tables 20 and 21 pro- 

vide a summary of the result from the discriminant analysis. 

The comparison between the exit and renewal groups generally 

indicates that the renewal skippers are relatively better educated, 

have more work experience outside the fishery,   more experience in 

crewing,   earn more profit per day fishing but are not the risk-takers 

the exiting skippers are-    However,  when examining the salmon 

troller subset,  the renewal skippers were different in that they used 

more business information and had a lower risk preference than did 

the exit skippers.    The relationship on risk preference was contrary 



Table 20-    Summary of results --discriminant analysis    with the variable risk preference included. 

Entry Group Renewal Group 

all fishermen 

exit 

salmon fisherment 

X Concurrent Employment 
X Fishing Investment 
X Profit per Day 
X Risk Preference 

X      Profit per Day 
X      Risk Preference 

X Formal Education 
X_ Non-fishery Employment 
Xj. Crewing Experience 
X Profit per Day 
X Risk Preference 

Xp    Business Information 
X      Risk Preference 

all fishermen 

entry 

salmon fishermen 

X 
X 

10 
11 

Formal Education 
Non-fishery Employment 
Skipper Experience 
Crewing Experience 
Age of Individual 
Profit per Year 
Profit per Day 

X Formal Education 
X Non-fishery Employment 
X. Skipper Experience 
X Crewing Experience 
X. Age of Individual 
X Profit per Day 

See Table 7 for variable description. 
00 



Table 21.    Summary of results--discriminant analysis    with the variable risk preference excluded. 

Entry Group Renewal Group 

exit 

all f ishermen 

salmon fishermen 

all fishermen 

entry 

salmon fishermen 

X.    Skipper Experience 
X      Profit per Year 

N/A 

X      Formal Education 
X      Profit per Day 

X      Business Information 
o 

x; 
X 

10 

Formal Education 
Non-fishery Employment 
Skipper Experience 
Crewing Experience 
Age of Individual 
Profit per Year 

X" Profit per Day 

X Formal Education 
X Non-fishery Employment 
X Skipper Experience 
X Crewing Experience 
X, Age of Individual 
X Profit per Day 

See Table 7 for variable description. 
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to that hypothesized.    It would appear that the exit and renewal salmon 

skippers are  similar,  based upon the variables used except for the 

amount of business information used and risk preference. 

For the all exit-all renewal comparison,  the renewal skippers 

give the    impression of being more professional,  more skilled,   and 

generally see themselves as  "fishermen. "   The association of risk 

preference with the exit skippers,   contrary to that hypothesized,   may 

have a tentative explanation.    The characteristics attributed to the 

renewal skippers may be interpreted as a means to reduce the 

inherently high risk in fishing.    Knowledge,   skill,   experience,   etc 

all may tend to reduce risk which may make the decision to remain in 

the fishery tenable •    For the renewal salmon skippers the same argu- 

ment may be applied for relatively low risk preference.    This 

explanation is consistent with the utilization of relatively larger 

amounts of business information.    However,  no measure of profit was 

present between the troller groups-    As noted earlier,  perhaps other 

motivations or objectives are present on the part of the skippers.   The 

revenue and profit distributions are extremely skewed to the right 

which is a violation of one of the assumptions underlying discriminant 

analysis-    Therefore, the results for the profit variables may be 

biased- 

The comparison showing the most differences  in characteristics 

was the entry-renewal functions.    Relative to the entry group,   the 
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renewal group has more formal education,  more non-fishing work 

experience,  more experience skippering and crewing as well as earn- 

ing more profit per day-    The same general result holds for the 

salmon skipper subsets of the two groups.    The above results are as 

expected except for age.    Perhaps,  older men enter the fishery as a 

means to supplement their incomes and eventually move into the 

fishery full-time upon retirement.    However,  this explanation would 

be expected to be associated with,   at least in part,   a significant 

amount of concurrent employment which did not occur-    In the same 

manner,  no measure of profit entered the function,  nor did risk pre- 

ference even though the means were substantially different but not 

significantly different.    This may be partially explained by the 

extreme skewness of the data;   however,  other factors not understood 

are involved. 

The comparison between all exit and all entry indicates that the 

exit group relative to the entry group is characterized by less concur- 

rent employment,   less fishing investment,  more profit per day and 

more preference for risk.    Concurrent employment being a character- 

istic of the entry group is as expected,   but fishing investment a char- 

acteristic of the entry group is not.    It may be that the exit group may 

be in the process of disinvesting in anticipation of exiting the fishery. 

Profit per day is as expected as members of the exit group have per- 

haps made investments in experience but this did not appear in the 
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results.    However, measures of profit for both groups are verylow-- 

perhaps due to not being able to compete effectively on the part of the 

exit group,   and inexperience and lack of knowledge on the part of the 

entry group-    Additionally,   it should be mentioned that measures of 

profit are for different years,   i- e- ,  profit for the exit group is for 

197 1 and 1972 for the entry group-    Furthermore,   1971 was a superior 

year to fish with respect to profit in the salmon fishery and both the 

entry and exit groups have a high proportion of  salmon trollers. 

Therefore,  potential entrants may have been drawn into the  1972 

fishery based on their perceptions of 1971 landings and revenues. 

Risk preference is highly significant and is as expected in sign.    It 

should be recalled that members of all groups are expected to be risk 

takers--the question is the relative degree of risk preference. 

Comparing only the salmon trollers of the entry and exit group 

indicates that profit per day is associated with the exit group as 

expected and noted earlier-    Once again,   risk preference is highly 

significant and associated with the exit group.    This result is rela- 

tively more valid to the unpaired t-tests mentioned earlier indicating 

the risk preference means are significantly different.    Apparently, 

risk is  important as no variables were significant when risk prefer- 

ence was excluded-    Over  all,   the entry and exit salmon troller 

groups  are relatively similar except for profit per day and risk 

preference.    It was expected that concurrent employment may have 
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been an important discriminator between these groups.    Perhaps, 

both groups are generally involved in non-fishing employment and 

therefore are  in the act of being occupationally mobile. 

An examination of the role played by each hypothesized variable 

is important- 

Formal education was consistently significant in differentiating 

between groups.    Specifically,   the renewal group had associated with 

it relatively more formal education.    It may be that individuals are 

able to remain in the fishery due to superior managerial ability which 

formal education may be measuring.    The model described earlier  is 

supported by this observation,   i.e. ,  that profit is a function of,   in 

part,   formal education and that mobility is functionally related to 

profit • 

Vocational education was not an important discriminator. 

Perhaps skills useful in the fishery are learned best while fishing,   in 

which case,   skipper experience and crew experience would have on- 

the-job training incorporated.    In fact,   skipper and crew experience 

were important primarily in describing the renewal group,  providing 

additional support to the observation that these variables are proxies 

for vocational education. 

"While age was hypothesized to be an important variable in 

occupational mobility analysis,   it was not important in this exercise. 

It is assumed the very close mean values of the ages  is the explanation. 
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Experience as a skipper was important in discriminating 

between the renewal group and the other two groups,   exit and entry. 

As noted elsewhere,   skippering experience can be considered a human 

capital input into the enterprise.    In general,  the renewal skippers 

have substantially more time in the fishery as well as more experi- 

ence in crewing.    This implies that the renewal group is comprised of 

professional fishermen with a long-term commitment to the fishery. 

Concurrent employment was not as  important as expected- 

Apparently,  the average fisherman (from any group) works approxi- 

mately three-fourths of the year outside the fishery.    While not pro- 

viding an important point of discrimination,   it does indicate that most 

fishermen have experience outside the fishery and,  therefore, 

mobility out of the fishery is not a move into the unknown. 

Business  information used was particularly important in 

comparing exit (salmon) and renewal (salmon).    Here is additional 

evidence that those persons remaining in the fishery are character- 

ized by competing well,   gathering information and applying it to their 

enterprise. 

It has been of particular interest that the difference in fishing 

investment has not been important.    In light of the ease of entry argu- 

ments based on low investments  it would seem to have been very 

important.    Perhaps the difference in investment is present but not 

simply of the magnitude as the other differences.    However,  the 
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results may imply that human capital and physical capital have a 

probable high degree of substitution.    If valid,  a skipper possessing 

relatively large amounts of human capital could still do well with 

relatively less physical capital investment- 

25 
Annual fishing profit      did not enter significantly as a discrimi- 

natory variable; however,  as noted,  fishing profit per day tended to 

be a better discriminator.    A partial explanation for annual profit 

being relatively unimportant is that the role of profit is better meas- 

ured by profit per day which is a better comparison when individuals 

probably all fish a different amount of days per year. 

Non-fishery income opportunity cost was not an important 

discriminator among the fishing groups.    The problem of missing 

value insertion by means may be part of the problem,   as the measure- 

ment of opportunity cost is generally difficult.    Setting an arbitrary 

value of non-fishing opportunity cost of $8252 for fishermen with no 

non-fishing experience may have been too low.    Optimally,  the analy- 

sis should have been run with various values and perhaps--at higher 

values the variable would have been a more valuable aid in the analy- 

sis.    It is apparent,  however,  that in general,  fishermen do have 

25 
It is recognized by the author that profit as a variable was 

removed in the process of model formation.    However,  two profit 
variables were included in the empirical analysis.    The variables 
were included due to curiosity as to their relative discriminatory 
powers.    Analyses were made with the profit variables excluded; the 
results were not significantly different- 



106 

occupational alternatives to fishing,   as evidenced by the analysis- 

Much space has been devoted to the role of risk preference in 

this analysis.    Risk preference was important in the comparison 

between the exit and entry groups.    However,  with no means  inserted, 

the variable was not important in the comparison between exit and 

renewal,   and entry and renewal.    The more relevant question centers 

on the role of risk preference (with means  inserted) with respect to 

the discriminatory power of the other variables when considered 

simultaneously.    It is not clearly understood why risk preference 

interacts with other variables but this does not reduce the importance 

of the question--both as to the effect and to the validity of the process. 

The variable,   "Father a fisherman?, " was not a significant 

discriminator but was important in indicating that the hypothesized 

on-the-job training provided to boys by their fathers was not common. 

A discussion of this matter elsewhere  indicates ownership may play a 

rolet   however,   a boy is either on the boat or not,   therefore a boy 

may be insulated from the fishing experience due to school and other 

juvenile activities. 

Correspondence to reality of income expectations was only 

measured for the entry and exit groups.    The results indicate that 

over one-half of the exit group appears to be able to project plans into 

reality-    This result is related to experience but this experience may, 
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in part, tend to indicate that fishing should best be done by someone 

else. 

Physical location of res idence,  Valley vs-   Coast,   reflects the 

relatively large number of fishermen,  particularly salmon trollers 

who live in the Willamette Valley.    Needing alternative employment 

for approximately three-fourths of the year is apparently sufficient 

reason to remain near relatively larger numbers of employment 

alternatives. 

Self-image as a fisherman was intended to measure a fisher- 

man's personal view of himself occupationally.    For all fishermen, 

approx innately one-half of the men saw themselves as fishermen; 

among salmon fishermen,  the numbers were much lower.    It appears 

salmon fishermen are not of the same  "mind-set" as the members of 

other fisheries-    Again,  this result seems related to the short annual 

season and the necessary other economic involvement around the year. 

In Chapter III a summary of hypothesized relationships was 

presented-    A discussion of these relationships,   given the results of 

the analysis,   is inorder- 

1-   Formal education,   in general,  was a characteristic of the 

renewal fishermen.    Also a measure of profit was present, 

which in general,   tended to add validity to the hypothesis. 

While it may be argued that formal education could be an 

attribute of the occupationally mobile,  this analysis did not 
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give basis to that view. 

2. Vocational education,   as a variable,  was not an important 

discriminatory variable.    However,   fishing experience,  both 

as a skipper and crewing was generally present with the 

renewal group.    This work experience may be considered a 

proxy,   albeit    an imperfect proxy, for vocational education. 

In this sense then,   vocational education had an association 

with the renewal group. 

3. Results indicate that the fishing fathers hypothesis is not 

important in predicting renewal group membership.    While 

14% of the renewal group had fishing fathers,   zero and 7% of 

the entry and exit group,   respectively,  had fishing fathers. 

The pattern from agriculture seems not to extend to the 

fishery. 

4. In general,   the hypothesis of the renewal group being 

characterized as having less non-fishing employment experi- 

ence did not follow in the analysis. .'Apparently,  the members 

of the renewal group do have relatively large amounts of non- 

fishing work experience,  particularly the salmon troll group. 

While it is less than clear why this  is so,   it may be that the 

renewal fishermen spent considerable time  in non-fishing 

employment before entering the fishery. 
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5.   While age is an important variable in human capital theory 

and therefore in the theory of occupational mobility,  age was 

not an important variable in this analysis-    The major reason 

is,  probably,  the very close mean ages for each group-    This 

implies that while age was not important in this analysis,  age 

is still a very important ingredient in occupational mobility 

theory due to its role as a measure of time in determining the 

return to investment-    Several variables,   including formal 

education are likely correlated with age and therefore age 

would not enter the discriminant functions.    Other variables 

likely to be highly correlated with age include vocational 

education   (X   ),    number of years 'worked outside the fishery 

(X,),    number of years as skipper    (X   )   and number of years 

as crewman   (X   ). 
b 

6-  Non-fishing opportunity cost was not significant in any 

estimated discriminant function-    The reason has to do with 

the arbitrary setting of the non-fishing opportunity cost of the 

renewal fishermen.    Therefore,   the measurement problem 

would tend to be the central issue and not mis specification of 

the variable.    Additionally,   it may be hypothesized that non- 

fishing opportunity costs could have a double and opposite 

(not necessarily equal) effect on occupational mobility.    The 

most obvious is the  "pull" non-fishing opportunity cost may 
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have on fishermen.    However,   in the case of concurrent 

employment (very common) the reality of earning funds from 

non-fishery sources to subsidize a fishing enterprise can not 

be ignored-    This  is supported by the low average revenues 

and profits from the fishery-    Persons could not continue to 

fish in the face of low and negative profits without an external 

source of current funds or past or future  income streams. 

7. The hypothesis of positive correspondence of income 

expectations  in the fishery tended to be confirmed in the 

comparison between the exit and entry group.    Approximately 

sixty percent of the exit group earned what they expected 

from the fishery; while approximately 18% of the entry group 

had positive income correspondence. 

8. Self-perception as a fisherman was expected to be a 

characteristic of the renewal group-    Relative to the other 

two mobility groups,   self-image as a fisherman was highest 

in the combined (all fishermen group) for the renewal group 

but not by a large margin-    However,   considering only the 

salmon trollers,  the exit group with 27% vs.   22% for the 

renewal group was unexpected.    This result tends to support 

the observation that the exit and renewal groups are not dis- 

similar-    As always there is a measurement error in 

attempting to measure perceptions,  however,   in this  case the 
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concept and question were relatively straightforward, 

therefore probably not a serious problem. 

9-   Fishing business information utilization was expected to be 

associated with the renewal group-    This relationship was 

exhibited in the comparison between the renewal and exit 

salmon trollers.    It may be observed that the primary dif- 

ference between the two groups  is the amount of business 

information used which implies that information is related 

to the ability to remain in the fishery. 

10.   Results indicate that,   in general,   residence in the 

Willamette Valley is associated with the entry and exit 

groups; residence along the coast was associated with the 

renewal group,  as expected-    Also,   as noted above,   use of 

fishing business information is a characteristic of the 

renewal salmon group and the exit salmon troller group tends 

to live in the Willamette Valley,   also as expected-    Profit 

tends to be lower for the exit and entry group relative to the 

renewal group,  further giving support to the hypothesis. 

11 •   Concurrent employment was expected to be a step in occupa- 

tional mobility and therefore be a characteristic of the entry 

and exit groups.    However,   concurrent employment was 

significant only in the comparison between exit and entry and 

was never significant between the salmon groups.    It may be 
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concluded that due to the nature of the Oregon fishery where 

salmon trolling dominates fishing activity in terms of num- 

bers of fishermen and therefore the sample,   that virtually 

all salmon trollers require concurrent employment to sur- 

vive economically, due to the short salmon season. 

12. Higher levels of fishing investment were expected to be 

associated with the renewal group-    Only in the comparison 

between the exit and entry groups (with risk) was  investment 

significant and then it was associated with the entry group. 

The mean values of the fishing investment are much higher 

for the renewal class, for both the combined group and the 

salmon trollers, than for the exit or entry class-    As noted 

earlier,  this result may be explained by the probable high 

degree of substitutability between human capital (experience) 

and physical capital (high valued vessel and equipment). 

13. Profit was expected to be associated with remaining in the 

fishery.    The results generally support this hypothesis.    In 

only one comparison was a measure of profit not present, 

i.e.,   exit salmon vs.   renewal salmon.    Furthermore,  profit 

per day appeared to be a superior measure of profit than 

profit per year-    This is due to the widely different number 

of days fished by each fishermen.    It may be concluded that 

profit is an important predictor of occupational mobility- 
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14-   The hypothesis concerning risk preference was,   in general, 

inconclusive.    When allowed to enter,   risk preference was 

generally present with high partial F values.    However,   risk 

preference was not present in comparing the entry and 

renewal groups which is partially due to the inability to 

reject the null hypothesis of equal relatively low means. 

This may be due to the entry group continuing their non- 

fishing employment and the renewal group consciously reduc- 

ing risk through superior management-    In entry vs.   exit, 

where the measurement of risk preference was the most 

reliable,   risk preference was very significant and associated 

with the exit group, both with all exit group members com- 

bined and with the salmon troller group-    It may be concluded 

that risk preference is a valid discriminator in that the 

variable did discriminate well in most cases; however,  the 

interaction between itself and the other variables is not well 

understood.    Overall, the fishermen are risk takers but 

apparently,   some are more so than others.    Also the renewal 

group may use various techniques to reduce risk,   such as 

information and skill- 

15.   Fishing experience,   as measured by the variables  skipper 

experience and crewing experience,  was expected to be 

associated with the renewal group.    In the case of the 
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entry -renewal comparison the hypothesis was valid with both 

variables present-    This  result implies,  as expected,  that 

members of the entry group are less prepared,   have not 

made the investment in on-the-job training that the renewal 

group has.    This is further verified by the difference in 

profit between the two groups. 
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VIII.    CONCLUSIONS 

The implicit hypothesis throughout the study has been that 

systematic and identifiable differences exist between fishermen 

mobility classes.    The general conclusion is that differences do exist 

between groups  and have been identified-    The results imply that while 

fishermen do have non-fishing opportunity costs,  they are similar in 

magnitude,   and most fishermen do work a portion of the year outside 

the fishery-    However,  profit-per-fishing-day does differentiate 

between groups,   rather well; therefore,   it is concluded that fishermen 

tend not to be drawn out of the fishery as much as pushed out by 

incurring losses in the fishing business-    Furthermore,  the exit group 

has approximately nine years of fishing experience but there is evi- 

dence that at least in 1971,  they worked approximately one-half the 

year outside the fishery-    It may be hypothesized that the household 

may subsidize the fishing enterprise!  but after a time,  an exit from 

the fishery is made if the enterprise is not a profitable one. 

The renewal fishermen appear to be better educated,  have 

relatively more experience and be effective entrepreneurs,  as  implied 

by their remaining in the fishery.    The exit group does not appear to 

be greatly different from the renewal group except for the ability to 

generate profit.    This observation is  supported by the generally 

smaller amount of education,  less fishing experience,  and particularly, 
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less crew experience.    The conclusion is that exiting fishermen tend 

to be similar to the renewal population fishermen but not able 

economically to remain,  due to the before-mentioned difference in 

char acter istics. 

The results of the analysis support the thesis that occupational 

mobility is a composite function of firm theory and human capital 

theory.    The role of profit is central in that it provides an important 

link between occupational mobility and human capital theory.    Firm 

theory is,   in part,  based on the assumption of homogeneous labor. 

Human capital theory has as its goal to speak to the heterogeneity of 

labor.    The model is an attempt to combine the two related bodies of 

theory into a framework capable of explaining and predicting occupa- 

tional mobility.    Therefore,  the model is based upon the theory of the 

firm with the addition of human capital theory in an attempt to account 

for the observed heterogeneity of labor in the fishery.    The results 

indicate that the heterogeneity of labor is an important ingredient in 

explaining and predicting occupational mobility in the fishery. 

Policy Implications 

The general policy question with respect to this study concerns 

how the characteristics of fishermen are related to public decisions 

affecting the various fishermen groups. 
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The effect of the constant and continuous technological change 

affecting the fishery is of general concern-    Technological change 

implies that each individual,   if he is to survive,  must also undergo a 

constant and continuous adjustment to the changing world about him. 

The  individuals who survive,   and the groups made up of individuals 

who   will   survive,   will, do so by making the appropriate changes in 

their enterprise-    The results of this analysis indicate that the renewal 

group is characterized by relatively more formal education,  more 

experience both in and out of the fishery,   and by relatively more 

profit per fishing day.     Comparing the renewal troll salmon group to 

the exit troll salmon group, the chief relative difference is the amount 

of business information used which is a proxy for the data required 

on which appropriate decisions are to be made.    Therefore,   it may be 

tentatively concluded that many members of the renewal group will 

continue to remain,  adjusting to change as necessary.    However,   it 

should be recalled that some fishermen who were classified as 

renewal may exit the fishery in later years,   i.e. ,  the renewal group 

is heterogeneous in composition. It may be observed that the many 

members of the renewal group who are able to remain is testimony to 

the fact that they are involved in a continuous adjustment process 

necessary for survival in the fishery.    Still this result is noteworthy 

in that the renewal group is composed of approximately one-half 

salmon trollers with the other half involved in fisheries requiring 
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more  investment and generally more involvement around the year- 

There are many forms of proposed limited entry programs, 

essentially all aimed at reducing effort and over-capitalization in the 

fishery by ascribing particular sets of resource ownership patterns 

to the common property resources characteristic of the fishery.    As 

noted above,  members of the renewal class of fishermen would,   in all 

likelihood,  find survival easier  in most limited entry schemes,  due to 

the lessening of competition within the fishery.      Potential members 

of the exit group might in fact,  due to the easing of competition,  find 

it possible to remain in the fishery; however,  the entry group,  which 

is characterized by less fishing experience and less ability to generate 

profits may not have the opportunity to enter the fishery due to the 

particular limited entry scheme-    As noted above,  members of the 

renewal class of fishermen would,   in all likelihood,  find survival 

easier  in most limited entry schemes,   due to the lessening of compe- 

tition within the fishery for the resource. 

The sale of "rights to fish" is one proposed form of limited 

entry.    Under this scheme each "right" is defined by a specific amount 

of fishing effort and at the outset,   enough "effort" is allocated so all 

present fishermen could fish.    As no new "rights" would be issued and 

given  "rights" would be retired upon exit from the fishery,   the amount 

of effort would be reduced until some optimum amount of effort would 

remain.    A market for the remaining "rights" would then be 
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established-    The introduction of the market would result in the most 

efficient fishermen purchasing  "rights" from the less efficient fisher- 

men assuming the fishermen are profit maximizers-    Furthermore, 

there would be an incentive for firms to seek and adopt measures to 

increase economic efficiency.    The results of the analysis indicate 

that members of the renewal group,  particularly relative to the entry 

group,   are characterized by attributes which would tend to keep them 

in the fishery.    Potential entrants to the fishery would be faced with 

competition from other potential entrants and renewal firms seeking 

to expand,  thus driving the price to fish upward-    Therefore,   a pre- 

mium would be attached to those human capital attributes which tend 

to make a fisherman more efficient such as education, on-the-job 

training and managerial skill at decision making. 

A moratorium on entry into a particular fishery is another 

proposed limited entry scheme-    Under this plan the number of fish- 

ermen,   but not necessarily effort,  would tend downward over time due 

to natural attrition-    Due to the decreasing numbers of fishermen,  the 

members of the renewal class would tend to earn positive profits and 

members of the exit group (who would,   in this case,  have less  incen- 

tive to exit the fishery) would also tend to earn greater returns as the 

revenue to the fishing   is shared (unequally) between those remaining. 

In that the market would not be operating in the sense of removing 

from the fishery the most inefficient fishermen,   competition would 
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exist only within the fishery for the market share by each individual. 

If the goal of limited entry programs in the fisheries is to 

improve the returns to labor (and capital) and increase the economic 

efficiency of harvesting the marine resource,  the implication is that 

the market mechanism may be appropriate assuming a scheme has 

been adopted to limit total effort.    To the extent the market is utilized, 

individuals with human capital attributes which are useful in the 

fishery,  as noted earlier,  will be successful in remaining-    However, 

persons without these attributes may find it possible to enter but in 

time will tend to find themselves unable to compete and therefore must 

exit- 

As it appears,  the labor market does operate,  labor apparently 

does flow into and out of the fishery and to a considerable extent,  as a 

result of changes in fishing revenues and costs.    Changes which occur 

in the local and regional economy,  both of a temporal and structural 

nature,  will result in labor market adjustments by individuals moving 

into and out of the fishery and perhaps changing the number of weeks 

and months per year dedicated to fishing and non-fishing activities. 

That is to say,  the evidence indicates that members of the various 

fisheries do adjust by changing their occupational commitments. 

The above discussion implies that to remain in the fishery and to 

make the appropriate resource allocations,   alert, thoughtful,   and 

effective decision making is required to survive. 
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APPENDIX A 

Mean, Standard Error of the Mean,  and Median Values of Variables of Selected Fishery Groups 

(Variable definition on last page) 

All Fishermen Salmon Tollers 

All Fishermen with 
Observations on Risk 

Preference 
Variable Mean Median Mean Median Mean Median 

X1     1971 10.8667 
(0.5845) 

12.0000 11.1818 
(0.6851) 

12.0000 12.0000 
(1.1402) 

12.0000 

1972 10.8235 
(0.6430) 

11.0000 10.8125 
(0.6845) 

11.0000 12.0000 
(0.9258) 

12.5000 

Renewal 12.0128 
(0.2979) 

12.0000 12.1591 
(0.4150) 

12.0000 12.3658 
(0.3345) 

12.0000 

X2     1971 11.2667 
(4.5934) 

0 14.9090 
(5.9275) 

9-0000 2.8000 
(1. 827 6) 

0 

1972 13.9412 
(4.3803) 

3.0000 13. 1250 
(4. 5816) 

0 19.8750 
(6.7306) 

21.0000 

Renewal 11.8228 
(2.1670) 

3.0000 13.4091 
(3.4329) 

3.0000 14. 9756 
(3.2352) 

6.0000 



All Fishermen Salmon Trollers 

All Fishermen with 
Observations on Risk 

Preference 
Var iable Mean Median Mean Median Mean Median 

X3 
1971 14.6667 15.0000 15.0000 15.0000 12.2000 6.0000 

(3.0216) (3.9860) (7.8892) 

1972 12.8235 
(4.5635) 

0 13.6250 
(4.7827) 

0 4.3750 
(3.0469) 

0 

Renewal 15.0886 
(1.4544) 

15.0000 18.8864 
(1.9326) 

18.0000 13.9512 
(1.5984) 

15.0000 

X4 
1971 9-6000 6.0000 9.0000 4.0000 7.8000 9-0000 

(3. 6172) (4.9101) (2.9900) 

1972 2.2941 
(0.8033) 

1.0000 2.3125 
(0. 8550) 

0.5000 0.8750 
(0.6391) 

0 

Renewal 11.03 80 
(1.0953) 

7.0000 7.6590 
(1. 1559) 

5.0000 8.7561 
(1.2261) 

6.0000 

X5 
1971 0.8667 0 0.8182 0 2.0000 1.0000 

(0.4350) (0.50124) (1.0488) 

1972 0.4706 
(0.3650) 

0 0. 1250 
(0.1250) 

0 0-7500 
(0.7500) 

0. 

Renewal 2.1013 
(0.4146) 

0 1.0000 
(0.3693) 

0 2.2195 
(0. 6501) 

0 



iable 
All Fishermen Salmon Trollers 

All Fishermen with 
Observations on Risk 

Preference 
Var Mean Median Mean Median Mean Median 

X6 
1971 44.9333 

(3. 6101) 
44.000 44.5455 

(4.7393) 
40.0000 45.0000 

(7.5631) 
47.0000 

1972 45-0588 
(3.6525) 

42.0000 45.8750 
(3.7902) 

43.0000 35. 1250 
(2.7284) 

36-5000 

Renewal 44.7468 
(1.3919) 

45.0000 43.4318 
(1-9397) 

44.5000 42. 1707 
(1.8584) 

44.0000 

X7 
1971 7.5333 

(1.5333) 
7.000 8.4546 

(1-9370) 
12.0000 4.60000 

(2.4617) 
3.0000 

1972 9.7059 
(0.8259) 

12.0000 9-8125 
(0.8719) 

12.0000 10.7500 
(0.6196) 

12.0000 

Renewal 5.8861 
(0. 6344) 

6.0000 8.5909 
(0. 8246) 

10.5000 6.7561 
(0. 7705) 

8.0000 

X8 
1971 10.6667 

(0.5404) 
11.0000 10.18182 

(0.4435) 
11.0000 11.8000 

(1. 1576) 
11.0000 

1972 10.8824 
(0.4528) 

10.0000 10.8125 
(0.4763) 

10.0000 11.2500 
(0.6748) 

10-5000 

Renewal 11.3038 
(0. 1796) 

11.0000 11.3181 
(0.2126) 

11.0000 11.487 8 
(0.2497) 

11.0000 



All Fishe rmen Salmon Trollers 

All Fishermen with 
Observations on Risk 

Preference 
Variable Mean Median Mean Median Mean Median 

X9    1971 10,966.67 
(3,356.40) 

4,500.00 4,045.45 
(1,021.26) 

3,500.00 14,500.00 
(8,018.73) 

3, 500.00 

1972 9,818.82 
(4,073.77) 

4,450.00 6,026.25 
(1,583.32) 

4,300.00 12,327.50 
(8,349.37) 

4,650.00 

Renewal 21,290.49 
(3, 146.96) 

10,000.00 8,082.30 
(1,486.95) 

4, 125.00 17,330.27 
(3,968.23) 

4,386.00 

X10 1971 344.93 
(599.63) 

0 -77.73 
(613.33) 

-351.00 -63.80 
(476.28) 

3.00 

1972 -895.00 
(531.34) 

-801.00 -580.44 
(455.87) 

-775.50 -1,991.25 
(740. 85) 

-1,824.00 

Renewal 72ir 5,960.48 
(1,738.73) 

-57.00 -571.95 
(256.82) 

-403.50 6,001.68 
(2,331. 14) 

-106.00 

Renewal 71TT 9,091- 54 
(2,896.64) 

155.00 297.07 
(381.40) 

-284.50 6, 584.98 
(2,041. 67) 

768.00 



All Fish( srmen Salmon T rollers 

All Fishermen with 
Observations on Risk 

Preference 
Variable Mean Median Mean Median Mean M ed ian 

X11 1971 -21.93 
(26.43) 

0 -37.28 
(34.70) 

-7. 00 -69-80 
(76.58) 

0 

1972 -201.60 
(84.13) 

-41.00 -203.68 
(89.54) 

-40.50 -207.62 
(145. 16) 

-36.00 

Renewal 72ir 35.46 
(19-30) 

16. 00 -27.36 
(16.43) 

-14.00 25. 63 
(26.52) 

5.00 

Renewal 71ir 85.77 
(34.31) 

20.00 8.84 
(18.05) 

1.00 49-26 
(22.79) 

36.00 

X12  1971 8,087. 67 
(979-72) 

8,252.00 7,502. 18 
(1,214.85) 

8,252.00 5, 172.80 
(1,557.87) 

5,760.00 

1972 8,681.00 
(809.92) 

9, 600-00 8,558. 94 
(852.37) 

9, 182.50 9,057. 12 
(1,013.90) 

9, 600.00 

Renewal 8,564.32 
(292.02) 

8,252.00 8,796.89 
(514.33) 

8,470.00 8,662. 61 
(423.77) 

8,252. 00 

X13  1971 168.2000 
(5.0648) 

168.0000 163. 1818 
(5.7790) 

168.0000 168.2000 
(16.4116) 

195.0000 

1972 124.0588 
(5.0574) 

124.0000 119.6250 
(2.5898) 

124.0000 124. 1250 
(11.1459) 

120. 0000 

Renewal 137.0759 
(4.4724) 

137.0000 137.9773 
(6.6252) 

137.0000 137. 1463 
(8.6691) 

128.0000 
i—• 



Variable 
All Fishermen. Salmon Trollers 

Mean Median Mean Median 

X, .  1971 
14 

1972 

Renewal 

7% said YES 

0% said YES 

14% said YES 

9% said YES 

0% said YES 

14% said YES 

X1C 1971 
lb 

1972 

Renewal 

60% correspondence 

18% correspondence 

not measured 

64% correspondence 

25% correspondence 

not measured 

X,,   1971 
1 D 

1972 

Renewal 

60% live in Valley 

60% live in Valley 

32% live in Valley 

73% live in Valley 

56% live in Valley 

48% live in Valley 

X 7 1971 

1972 

Renewal 

40% said YES 

13% said YES 

53% said YES 

27% said YES 

13% said YES 

22% said YES 

oo 



Variable Name 

X Formal education 

X? Vocational education 

X_ Number of years worked outside fishery 

X Number of years as skipper 

X,. Number of years  as crewman 

X, Age of individual 

X Concurrent employment in months 

X0 Amount of business  information used o 
X Value of fishing investment 

X Fishing profit per year 

X Fishing profit per day fished 

X Non-fishing opportunity cost 

X Risk preference 

X, . Father was a fisherman 14 
X Correspondence between expected income change and actual income change 

15 
X   , Residence in Willamette Valley or Oregon Coast 

X Self-image as fisherman 
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APPENDIX B 

Percentage Change in Pounds and Value of Fish Landed,   1971-1972 

Percentage change in pounds of fish landed in Oregon from 1971 to 

1972 by selected fisheries: 

Crab -   55% 

Bottom fish trawl +     4% 

Shrimp trawl +128% 

Albacore tuna +174% 

Ocean troll salmon -   41% 

Percentage change in value of fish landed in Oregon from 1971 to 

1972 b^selected fisheries: 

Crab -   32% 

Bottom fish trawl +  20% 

Shrimp trawl +158% 

Albacore tuna +198% 

Ocean troll salmon -   25% 

(Calculated from Fish Commission of Oregon data. ) 
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APPENDIX C 

Question Set to Measure Individual Risk Preference 

I'd like to ask you a few questions about the conditions under which you 
might make a particular business investment.    We're just trying to get 
your opinions,  not to test your knowledge of anything.    Now,  let's say 
that if you were to make this investment,  you would either have a net 
profit of $5, 000 or^ a net loss of $5, 000.    The chance of either of these 
happening is exactly 50-50,   and let's say that you can't possibly 
change the odds.    OK, this is the investment--should I go over it 
again? 

Now,   let me give you a choice.    Instead of making the investment, 
suppose you were able to settle for something that is  100 percent 
certain.     The catch is--you'd have to do either one or^ the other,  that 
is,  make the investment or^ take the other situation. 

For example, let's say you knew for certain that you would receive 
$4,000 without investing at all,  there would be no string attached,  and 
you'd have no chance of losing money.    In this case,  do you think 
you'd rather take the $4,000 (     ) or make the investment (     )? 
(Remember,   if you make the investment,  you'd have a 50-50 chance of 
either netting $5,000 or losing $5,000. ). (CHECK RESPONSE)   By the 
way,   this is just a question--I'm not trying to sell you anythins' 
(IF RESPONDENT APPEARS TO BE CONFUSED,  REPEAT ENTIRE 
PARAGRAPH.    IF HE EXPRESSES A DISLIKE FOR "GAMBLING, " 
TERMINATE INTERVIEW.) 

Now,  let's say that another alternative to the investment is that you 
could pay someone $4,000,  but you'd have no chance of getting it back. 
In this case,  would you rather pay the $4,000 (     ) or make the invest- 
ment (     )?    (Again,  if you made the investment,   you'd have a 50-50 
chance of either netting $5, 000 or losing $5, 000. )   (CHECK 
RESPONSE) 

Now,   let me give you some other situations,  and you tell me whether 
you'd settle for the amount that I mention or whether you'd make the 
investment.    OK? 
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(CHECK RESPONSE IN EACH CASE) 

If you were to accept an offer to be paid $3, 000 for certain,   you'd be 
passing up a potential profit of $5,000,   and you'd also be avoiding a 
potential loss of $5,000.    If $3,000 were the amount,  do you think 
you'd take this amount (     ) or^ would you invest (     )? 

If you could pay $3,000,   rather than investing,  there would be no 
chance that you'd lose $5,000,   but there'd also be no chance that you'd 
make $5,000.    If $3, 000 were the amount,   do you think you'd pay this 
amount (     ) or_ would you invest (     )? 

If you could receive $2, 000 for certain,  would you take this amount 
(     ) or would you make the investment (     )? 

If you could pay $2,000,   rather than investing,  would you pay this 
amount (     ) or would you make the investment (     )? 

If you could receive $1, 000 for certain,  would you take this amount 
(     ) or_ would you invest (     ) ? 

If you could pay $1,000 rather than investing,  would you pay this 
amount (     ) or_ would you invest (     )? 

If you could receive $500 for certain,  would you take this amount (     ) 
or_ would you invest (     )? 

If you could pay $500 rather than invest,  would you pay this amount 
(     ) or_ would you invest (     ) ? 

If you could receive $250 for certain,  would you take this amount (     ) 
or would you invest (     ) ? 

If you could pay $250 rather than invest,  would you pay this amount 
(     ) or_ would you invest (     ) ? 

INTERVIEWER:   When respondent has made the same type of response 
("I'd invest, " or  "I'd take or pay the amount"),  to three consecutive 
questions, the interview can be terminated. 

THANK YOU VERY MUCH FOR YOUR TIME'. 
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APPENDIX D 

Percentage of Correctly Classified Individuals by the Final 
Estimated Discriminant Function 

Group Exit Renewal 

All exit vs.   all renewal,  Table 9,  Eq. 3 (includes risk 
preference,   X     ) 

Exit 86.7                                13.3 
Renewal 25.3                                 74.7 

All exit vs-   all renewal,  Table 9, Eq.  4 (excludes risk 
preference,   X     ) 

Exit 46.6                                53.4 
Renewal 39-2                                60.8 

Group Exit (Salmon)       Renewal (Salmon) 

Exit (salmon) vs.  renewal (salmon),  Table 11,  Eq.   7 
(includes risk preference,  X     ) 

Ex-it (salmon) 72.7 27.3 
Renewal (salmon)       31.8 68.2 

Exit (salmon) vs.  renewal (salmon),   Table 11,  Eq.   8 
(excludes risk preference,   X     ) 

Exit (salmon) 45.5 54.5 
Renewal (salmon)        19-0 82.0 

Group  Entry Renewal 

All entry vs-  all renewal,   Table  13, Eq.   11 (includes risk 
preference,  X  _) 

Entry 64.7                                3 5.8 
Renewal 15.2                                84-8 

All entry vs •  all renewal,  Table 13,  Eq. 12 (excludes risk 
preference,  X     ) 

Entry 70.6 29-4 
Renewal 11.4 88.6 
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Group Entry (Salmon)     Renewal (Salmon) 

Entry (salmon) vs-  renewal (salmon),  Table 15,  Eq.   15 
(including risk preference,  X     ) 

Entry (salmon) 62.5 37.5 
Renewal (salmon)        18.2 81.8 

Entry (salmon) vs.  renewal (salmon),  Table 15,  Eq.   16 
(excludes risk preference,  X     ) 

Entry (salmon) 62.5 37.5 
Renewal (salmon)        11.4 88.6 

Group Exit  Entry 

All exit vs-   all entry, Table 17,  Eq.   19 (includes risk 
preference,   X     ) 

Exit 100                                       0 
Entry 0                                    100 

All exit vs.  all entry, Table 17, Eq.  20 (excludes risk 
prefer ence,  X     ) 

Exit 67.7                                33.3 
Entry 23.5                                76.5 

Group Exit (Salmon) Entry (Salmon) 

Exit (salmon) vs.   entry (salmon),   Table 19,  Eq.   23 (includes 
risk preference, X.,) 

Exit (salmon) 81.8 18.2 
Entry (salmon) 0-0 100.0 

Group Exit Renewal 

Exit vs.   renewal,  Appendix F (including X     ,  but with 
no means inserted) 

Exit 60.0 40.0 
Renewal 11.2 88.8 

Entry vs-   renewal, Appendix F (including X     ,  but with 
no means inserted) 

Entry 75-0 25.0 
Renewal 7.0 93.0 
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Group Exit Entry 

Exit vs-   entry,  Appendix F (including X _,   but with 
no means inserted) 

Exit 100-0                               00.0 
Entry 00-0                               100-0 
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APPENDIX E 

Unpaired t-Tests of Difference of Means of Risk Preference 
Variable (X     ) Without Mean "Value Replacement 

(x1-x2) 2   (nj-nSj+d^-ns^ 
t = :; :—    pooled   S    = — ; r  n, +n_ - 2 = d-f. 

S      -i-     -i- nl+n2-2 1        2 

N/  nl + n2 

H  :   mean values of risk preference (X     ) for the exit group and entry- 

group are equal. 

H :  mean values of risk preference (X  _) for exit group and entry 

group are unequal. 

t=    3. 98 (calculated) t  „_   , ,  =2.201   therefore reject H   . 
.05,11 J o 

H :   mean values of risk preference (X   ,) for the exit group and the 

renewal group are equal. 

H  :   mean values of risk preference (X  _) for the exit group and the 
ct 1-5 

renewal group are unequal. 

t=    1.2220 (calculated) t   , .    . .  = 1-6800   therefore fail to reject H   . 
.10,44 J o 

H :   mean values of risk preference (X  _) for the entry group and 

renewal group are equal. 

H  :   mean values of risk preference (X     ) for the entry group and 

renewal group are unequal. 

t =    0. 6510 (calculated) t   ,n   ._ = 1. 6800   therefore fail to reject H   . • 10,47 J o 
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APPENDIX F 

Estimated Discriminant Functions with no Inserted 
Means on Risk Preference (X     ) 

 Variable Est.  Function    (X) Partial F 

Estimated discriminant functions between the two fishermen 
mobility classes:    all exit (n = 5) vs.   all entry (n = 8). 

Eq.   1 Variables X   -X       included with no means inserted on 

X  .  (risk preference),  Approximate F for entire function: 

22.3184***   d.f.  3,9 

X7 
- Concurrent Employm ent -1.9901 24.5455*** 

X9 - Fishing Investment -0.00056 22.4889*** 

X13 
- Risk Preference 

Constant 

-0.3526 

-28.7028 

30.8167*** 

Est. Function (M Partial Fe'f 

Estimated functions for discriminating between the two 
fisherment mobility classes:   all exit (n = 5) vs-   all 
renewal (n = 41) 

Eq.   2 Variables X   -X  _  included with no means  inserted on 

X       (rish preference),  Approximate F for entire function: 

3.9768**   d.f.  3,42 

X       - Profit per Day -0.0050 1.9283 

X       - Non-fishing Opp. Cost -0.0005 7.4517**= 

X       - Risk Preference 0.0143 1-9734 

 Constant 1. 2573  

See Table 7 for variable definition- 

A plus  (+) sign on the coefficient indicates the variable is associated 
with the exit group and a minus  (-) sign with the renewal group. 

A plus (+) sign on the coefficient indicates the variable is associated 
with the exit group and a minus (-) sign with the renewal group. 
Based on d.f.   1, 9- 

eBased on d.f.   1,42. 



138 

 Variable5 Est-  Function3 QQ Partial FC' 

Estimated discriminant functions between the two fishermen 
mobility classes:    entry (n = 8) vs.   renewal (n = 41). 

Eq.   3 Variables X   -X       included with no means inserted on 

X      (risk preference),  Approximate F:    7.7181***,    d.f-   5,43 

X3 
- Non-fishing Emplmt- -o. 2731 

X4 
- Yrs-  Skipper -0. 2443 

X6 
- Age 0. 1287 

X7 
- Concurrent Employment 0. 3417 

xn - Profit per Day -o. 0051 

xn - Risk Preference n. a- 

Constant 9- 2009 

13.5996*** 

6.85 86** 

3. 063 5* 

7. 6786**1 

3.7328* 

0.3693 

cL 
See Table 7 for variable definition. 

u 
A plus (+) sign on the coefficient indicates the variable is associated 
with the entry group and a minus (-) sign with the renewal group- 

c 
Based on d.f.   1,  43. 

dT Initial run only,   no final run made. 


