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A Budget Slmul a t l a n  Hodel for West Coast Albaare Trol l e r s  

1. J n t  roduc t  i on 

P r i v a t e  and pub1 i c  f Ksheries admin i s t ra to rs  r e q u i r e  i n fo rma t ion  about 

cos t  and earnings of f i s h i n g  vessels  when eva lua t ing  a l t e r n a t i v e  investment 

o p p o r t u n i t i e s ,  gaug ing  t h e  economic i m p a c t s  on a f i s h e r y  of proposed 

pol I c y  changes, and for assessing t h e  e f fec t i veness  of e x i s t i n g  f i s h e r i e s  

po l  i c i e s .  Data on t h e  g ross  revenues of i n d i v i d u a l  v e s s e l s  a r e  r o u t i n e l y  

c o l  l e c t e d  by t h e  P a c i f i c  c o a s t  s t a t e s '  f i s h e r i e s  agencies.  On t h e  o t h e r  

hand c o r r e s p o n d i n g  c o s t  data, needed t o  d e r i v e  e s t i m a t e s  of t h e  n e t  

earnings of vessels are no t  r e g u l a r l y  co l lected.  Data on vessel cos ts  which 

a r e  assembled for these purposes, a re  general l y  c o l l e c t e d  through pe r iod i c  

cos t  and earnings surveys, and t h e  r e s u l t s  from these surveys are used t o  

prov ide  po in t - in - t ime estiimates of net r e t u r n s  for p a r t i c u l a r  classes of 

vessels  or an e n t i r e  f lee t .  

To extend t h e  useful ness of cos t  and earnings survey data beyond t h e  

su rvey  per iod ,  vesse l  budget  (or f i s c a l )  s i m u l a t i o n  models  (budget  

s i m u l  a t o r s )  can be c o n s t r u c t e d  w h i c h  t y p i c a l  l y  s p e c i f y  vessel  c o s t s  and 

revenues as func t i ons  of variables, t h e  va l  ues o f  which are col l ec ted  on an 

ongo ing  b a s i s  (e.g., vesse l  c h a r a c t e r i s t i c s  t h a t  a r e  r e c o r d e d  d u r i n g  t h e  

annual r e g i s t r a t i o n  process). As new v a l  ues of t h e  e x p l a n a t o r y  v a r i a b l e s  

become a v a i  I ab1 e they  can be i n c o r p o r a t e d  I n t o  t h e  model t o g e t h e r  w i t h  

e x p e n d i t u r e  s p e c i f i c  p r i c e  i n d i c e s  -- t o  a d j u s t  f o r  r e l a t i v e  changes i n  

u n i t  c o s t s  -- t o  p r e d i c t  vesse l  c o s t s  and e a r n i n g s  o u t s i d e  t h e  survey 

period. I n  t h i s  way vessel budget s imu la to rs  prov ide a means of generat ing 
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p r e d i c t i o n s  of ne t  r e t u r n s  for years i n  which cost  and earnings surveys a r e  

not  con du c t e  d. 

T h i s  r e p o r t  d e s c r i b e s  t h e  development and appl i c a t i o n  o f  a budget  

s imu la t i on  model t h a t  can be used t o  moni tor  and p r e d i c t  t h e  f i n a n c i a l  and 

economic performance of s p e c i f i c  vessels  or classes o f  vessels making up 

t h e  n o r t h  P a c i f i c  a l b a c o r e  f l e e t .  The model is capab le  o f  g e n e r a t i n g  

budgetary in fo rmat ion  for west coast a lbacore t r o i  l e r s  when t h e  values o f  

key va r iab les  descr ib ing  vessel c h a r a c t e r i s t i c s ,  f i s h i n g  a c t i v i t i e s ,  and 

c o s t s  o f  i n p u t s  (e.g. f u e l )  a r e  s p e c i f  led. T h i s  makes t h e  model a 

p a r t i c u l a r l y  useful a n a l y t i c a l  t o o l  for eva lua t ing  events t h a t  a f f e c t  t h e  

f I eet ls  ope ra t i  ng env i ronment. 

I n  t h e  f o l  low i n g  s e c t i o n s  development  of t h e  west  c o a s t  a l b a c o r e  

t r o l l e r  budget  s i m u l a t i o n  model (ALBSiM) i s  d i scussed  i n  t e r m s  o f  (a )  

methodology and t e c h n i c a l  

e s t i m a t i o n  of re1  a t l o n s h i  F 

exerc i  s i  ng t h e  model. F i  nal 

ou tpu ts  are presented. 

requ i remen ts ,  ( b )  d a t a  requ i remen ts ,  ( c )  

; and parameters,  and (d )  t h e  p rocedures  f o r  

y some examples o f  ALBSIM's capabil i t i e s  and 

2. Met hod0 I oay 

E x i s t i n g  vessel budget s imu la t i on  models (Squires, 1985; Schel l e  and 

Muse, 1983;  G r i f f i n n  e t  al. ,  1980)  f o r  t h e  m o s t  p a r t  c o n s i s t  o f  

ind iv idua l ,  regression-estimated equations t h a t  p r e d i c t  a vessel's revenue, 

opera t ing  cost  and f i x e d  cost components. In p r i n c i  p l  e a1 I i n f l  uences on a 

v e s s e l ' s  f i s h i n g  p e r f o r m a n c e  e n t e r  t hese  e q u a t i o n s  as  Independent  

var iab les.  In p r a c t i c e  t h ! s  i s  d i f f i c z i - t  t o  accomplish because the  number 
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of v a r i a b l e s  can become unmanageably l a r g e  and d a t a  on many of t h e  

va r iab les  a re  e i t h e r  unavai lab le or o f  questionabl e qual i t y .  Due t o  these 

p r a c t i c a l  c o n s i d e r a t i o n s ,  t h e  e q u a t i o n s  t h a t  make up vesse l  budget  

s imu la to rs  are usua l ly  formulated on an ad hoc bas is  and the re fo re  prone t o  

m i s s p e c i f  i c a t i o n .  Imp1 i c i t  i n  t h i s  p rocess  i s  a w i t  I ingness t o  accep t  a 

g r e a t e r  r i s k  of s p e c i f i c a t i o n  b i a s  i n  o r d e r  t o  reduce t h e  p o t e n t i a l  l y  

g rea ter  error associated IN i t h  a ponderous s e t  of independent variables. In  

cases where data I i m i t a t i o n s  are severe enough t o  preclude t h e  e s t i m a t i o n  

o f  revenue and c o s t  equat ions ,  t h o s e  c o s t s  and revenues a r e  o f t e n  

approximated by i nco rpo ra t i ng  h i s t o r i c a l  averages, user suppl l e d  va l  ues, or 

engineer ing r e l a t i o n s h i p s  ( technica l  formulas) i n  the  budget s imulator .  

Appropriate s p e c i f i c a t i o n  of t h e  regress ion equations a l so  requ i res  an 

i n v e s t i g a t i o n  of t h e i r  f u n c t i o n a l  form. I n  most  cases some s o r t  of 

i n t e r a c t i v e  f o r m  (i.e. one i n  which t h e  marginal c o n t r i b u t i o n s  o f  u n i t s  of 

some independent  v a r i a b l e s  depend on t h e  amounts o f  c e r t a i n  o t h e r  

independent va r iab les )  would seem advisable. Th is  i s  p a r t i c u l a r l y  t r u e  when 

v e s s e l  c h a r a c t e r i s t i c s  e n t e r  t h e  f o r m u l a t i o n s ,  and  u n d e r l y i n g  

eng ineer ing / techno Iog ica I  c o n s t r a i n t s  I i m i t  t h e  range of combinations o f  

independent  v a r i a b l e s  (e.$, a change i n  c a t c h  g i v e n  a change i n  e f f o r t  

w i I  I usual  l y  depend on vesse l  des ign  c h a r a c t e r i s t i c s ) .  Beyond t h i s  

cons idera t ion  the  choice olf func t iona l  form i s  an emp i r i ca l  question, which 

i s  dec ided  on  t h e  b a s i s  {of p l a u s i b i l  i t y J  goodness o f  f i t ,  and t h e  I ike. 

Under t h i s  approach the general form of t h e  I inear regress ion equation f o r  

p r e d i c t i  ng t h e  ith cost  i s :  

C i  jt = aiO + ail EFF + b i l  VES + bi$VES+EFF) + u 
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where: 

C i j t  = t h e  p r e d i c t e d  e x p e n d i t u r e  on t h e  i t h  
cos t  i t em f o r  vessel j i n  year t dol I a r s  

EFF = a measure o f  vessel f i s h i n g  a c t i v i t y  or 
f i s h i n g  e f f o r t  

VES = a column vector  of vessel c h a r a c t e r i s t i c s  

aiO = i n t e r c e p t  t e r m  f o r  t h e  ith c o s t  
equat ion 

e s t i m a t e d  pa ramete r  f o r  t h e  ith c o s t  
eq ua t 1 on 

ail = 

b i l ,  b i z  =row v e c t o r s  of e s t i m a t e d  pa ramete rs  
fo r  t h e  ith cost  equation 

u = e r r o r  term. 

Since t h e  equation i s  es t imated  i n  nominal d o l l a r s  of t h e  survey year 

(or some base year), i t s  p red ic t i ons  w i l l  be i n  nominal d o l l a r s  of t he  base 

year. In o ther  years, however, t h e  p r i ces  o f  var ious inputs  and ou tpu ts  may 

be d i f f e r e n t  from those prevai  I i n g  i n  the  base year. Therefore, t o  o b t a i n  

nominal dol I a r  est imates for periods other  than t h e  base year t h e  procedure 

i s  as f o l l o w s :  

where C i j , t + n  is t h e  e x p e n d i t u r e  on t h e  ith c o s t  i t e m  f o r  vesse l  j i n  

nomina l  d o l l a r s  o f  t h e  t + n  year, and P i , t+n  i s  t h e  ith i t e m  s p e c i f i c  

conversion f a c t o r  which converts base year t d o l l a r s  predic ted by t h e  model 

t o  year  t+n  do l  I ars. A s i m i l a r  approach is used t o  p r e d i c t  revenues. Ne t  

r e t u r n s  can then be predic ted by t a k i n g  t h e  d i f f e rence  between t h e  sum of 

p red ic ted  revenues and the  s u m  of  p red ic ted  costs. 
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ALBS I M i ncor  por  a t e s  f u n c t  i ons t h a t  re1 a te  production, correspondi ng 

v a r i a b l e  cos ts ,  and f i x e d  c o s t s  t o  t h e  des ign  c h a r a c t e r i s t i c s  o f  t h e  

vessel ,  i t s  home por t ,  d i f f e r e n t  s p e c i e s  f i shed ,  and t h e  degree t o  wh ich  

t h e  vesse l  i s  u t i  I i z e d  on an annual bas i  s, a l  I o f  wh ich  a r e  exogenous t o  

t h e  model. Such a s t r u c t u r e  a l  lows t h e  ALBSIM user t o  select a vessel of a 

given design and spec i fy  i t s  pa t te rn  of opera t ion  i n  t h e  f i s h e r y  i n  order  

t o  genera te  annual budgets, cash f l o w s  and o t h e r  t y p e s  o f  f i n a n c i a l  

r e p o r t s .  The vesse l ' s  des ign  i s  de te rm ined  by i t s  leng th ,  c a r r y i n g  

c a p a c i t y ,  and age. The p a t t e r n  of o p e r a t i o n  o f  t h e  vesse i  i n  t h e  n o r t h  

P a c i f i c  albacore f i s h e r y  i s  described by i t s  home port, t he  number of days 

it spends a t  sea annual ly ,  and t h e  amount of t i m e  it engages i n  f i s h i  ng for  

d i f f e r e n t  t a r g e t  species, i.e., a measure of f i s h i n g  e f f o r t .  

The data used t o  es t imate  ALBSlM came from several sources. Fishermen 

b e l o n g i n g  t o  t h e  Western F i s h b o a t  Owners A s s o c i a t i o n ,  an o r g a n i z a t i o n  

represent ing  west coast a lbacore fishermen, suppl led annual data, for one 

o r  more  years, on t h e i r  v e s s e l ' s  f i s h i n g  o p e r a t i o n s  and c o r r e s p o n d i n g  

econom i c  performance. Addi t ional  vessel f i nanc ia l  data were obtained from 

var ious  lend ing  i n s t i t u t i o n s  which f inance f i s h i n g  vessels. These sources 

p r o v i d e d  247 annual o b s e r v a t i o n s  wh ich  c o n t a i n  catch, earn ings,  e f f o r t ,  

expenditure, and physical character1 s t i c s  data from 89 west coast vessel s 

t h a t  f i s h e d  p r i m a r i l y  for- albacore m e r  t h e  period 1972 through 1982. Each 

vesse l  i s  d e s c r i  bed by i t s  l eng th ,  beam, g ross  tons,  c a r r y i n g  c a p a c i t y ,  

age, and home por t .  A f t e r  e l  i m  i n a t i  ng i n c o m p l e t e  obse rva t i ons ,  and 

o b s e r v a t i o n s  f rom n o n - t r o l  I e r  vesse l  s, an unbal anced-panel c o s t  and 
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earnings data set1 c o n s i s t i n g  o f  127 vessel-year observations was used f o r  

es t ima t ion  purposes. 

The catch data provided cons is t  of t h e  vessel ls  annual albacore catch 

together  w i t h  t h e  annual catches of other  species f o r  each year t h e  vessel 

was i n  t h e  sample. F i sh ing  e f f o r t  was repor ted  as t h e  number of days f i s h e d  

for each species. The t o t a l  number of f i s h i n g  t r i p s  taken annual l y  as we1 I 

as t h e  t o t a l  number of days a t  sea for each vessel-year were a l so  provided. 

Vessel f i n a n c i a l  data t h a t  were furn lshed inc lude t o t a l  revenue f rom 

f i s h i n g  and o ther  operations, v a r i a b l e  costs  re1 a t i n g  t o  vessel operations, 

and t h e  f i x e d  costs  associated w i t h  vessel ownership. Var iab le costs can be 

separated i n t o  those not d l r e c t l y  p ropor t iona l  t o  catch and those d i r e c t l y  

p r o p o r t i o n a l  t o  catch. Cost  i t e m s  i n  t h e  f o r m e r  ca tegory  c o n s i s t  of f u e l  

( f u e l  and I u b r i c a n t s ) ,  p r o v i s i o n s  (ga l  I ey and g r o c e r i e s ) ,  gear and 

suppl ies, q u i  pment, and other  (ice, sal t r  ba i t ,  etc.). Var iab le cos t  i tems 

t h a t  a r e  d i r e c t l y  p r o p o r t i o n a l  t o  c a t c h  i n c l u d e  crew shares  and p a y r o l  I 

taxes. Crew share i s  t h e  h i r e d  labor  expense t h a t  i s  based on a percentage 

of t h e  vessel's gross ex-vessel revenues. Payrol I taxes a r e  cal CUI ated as a 

percentage of crew shares. Flxed costs  are those incur red  regard less of t h e  

v e s s e l ' s  l e v e l  o f  o p e r a t i o n ,  and c o m p r i s e  s c h e d u l e d  r e p a i r s  a n d  

maintenance,  r e n t  and moorage, insurance,  i n t e r e s t ,  a s  we1 I a s  f e e s  f o r  

profess ional  serv ices, proper ty  taxes, perm i ts ,  and assoc ia t ion  dues. AI 1 

repor ted costs  were converted t o  1982 dol I ars us ing t h e  US. gross nat ional  

p roduc t ,  imp1 i c i t  p r i c e  d e f l a t o r .  T h i s  a d j u s t s  for cxeral I I n f l a t i o n  but 

' A  combination o f  cross-sectional and t i m e  se r ies  data where t h e  number of 
t ime  se r ies  observat ions va r ies  over t h e  i n d i v i d u a l s  c o n s t i t u t i n g  the  cross 
section. 
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p r e s e r v e s  t h e  e f f e c t  of r e l a t i v e  u n i t  p r i c e  d i f f e r e n c e s  w i t h  r e g a r d  t o  

s p e c i f i c  ope ra t i ng  and f i x e d  cos t  expenditures. Descr ip t i ve  s t a t i s t i c s  for  

key var iab les  used i n  t h e  ALBSIM ana lys i s  a r e  presented i n  Tab le  1. 

4. Structure, Spec i f i c a t  ion, and Es t i m a t i o n  

The v e r s i o n  of A L B S I M  d e s c r i b e d  h e r e  i s  des igned t o  p r e d i c t  annual 

cash f l ows  for nor th  P a c i f i c  t r o l l  vessels  whose pr imary t a r g e t  species i s  

a l  baco re  tuna. A vesse l ' s  annual cash f I ow i s  an a c c o u n t i n g  of t h e  a c t u a l  

cash out1 ays ( the  v a r i a b l e  and f i x e d  e x p e n d i t u r e s  a s s o c i a t e d  w i t h  own ing  

and o p e r a t i n g  t h e  v e s s e l )  t h a t  a r e  r e q u i r e d  t o  genera te  a cash i n f l o w s  

(revenues) from f ish ing .  The net cash f l o w  i s  a measure o f  funds generated 

f rom o p e r a t i o n s  t h a t  can be used t o  repay loans, pay t a x e s  owed, or pay a 

wage t o  t h e  vesse l  ownerJopera to r  f o r  h i s  l a b o r  and management. From an 

accounting s tandpoint  it i s  t h e  d i f fe rence between actual  expenditures and 

revenues? and can be expressed as: 

Vesse I Rev en ue 

I andl ngs * ex-vessel p r i c e  

- Operating Costs 

fue l  and o i l  
o the r  

- Labor a s t s  

payments t o  crew 
payments t o  skipper 
payrol I taxes 

- Fixed Colsts 

I n te res t  payments 
scheduled mai ntenance 
moorage and r e n t  
insurance 
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fees (profess ional  serv icesr property taxesr 
Dermits, a nd 0 t h  e r )  

Net Cash Flow. 

ALBSIM i s  essent ia l  l y  a col l e c t i o n  of regression-estimated equations 

t h a t  p r e d i c t  t h e  vesse l ' s  revenues and e x p e n d i t u r e s  a c c o r d i n g  t o  t h e  

s t r u c t u r e  of t h e  n e t  cash f low account. Because t h e  V r u e "  r e 1  a t i o n s h i p  

between t h e  dependent and independent va r iab les  i s  unknown for each of t h e  

equations t h a t  make up ALBSIM, each equation was i n i t i a l l y  formulated as a 

second degree p o l y n o m i a l  i n c l u d i n g  c r o s s  p r o d u c t  terms. By u s i n g  t h e  

physical c h a r a c t e r i s t i c s  and e f f o r t  i n  I inear and non-l inear combinationsr 

t h e  model shoul d approximate t h e  t r u e  function.* l n s i g n i f  i c a n t  independent 

v a r i a b l e s  and h i g h l y  c o r r e l a t e d  independent  va r iab les  were then removed 

from t h e  i n i t i a l  es t ima t ions  i n  order t o  maximize t h e  ad jus ted  Rsquared 

(RBAR**Z) o r r  e q u i v a l  e n t l y r  m i n i m i z e  t h e  s tandard  e r r o r  of t h e  e s t i m a t e  

(SEE). T h i s  was done s u b j e c t  t o  a c r i t e r i o n  o f  pars imonyr  i.e., g i v e n  two 

models w i t h  equal explanatory power) choose t h e  s impler  one. 

4.1 Catch and R evenu e 

ALBSIM employs  s e p a r a t e  e q u a t i o n s  t o  e s t i m a t e  a vesse l ' s  annual 

a l  bacore c a t c h  and i t s  annual c a t c h  of o t h e r  species.  I n  d o i n g  t h i s  I t  i s  

assumed t h a t  f i s h i n g  f o r  a l b a c o r e  does n o t  occur  s i m u l t a n e o u s l y  w i t h  

LFrom Taylor 's theorem it i s  poss ib le  t o  approximate a l i n e a r  or nonl inear 
f u n c t i o n  by a p o l y n o m i a l  o f  s u f f i c i e n t  degree (see f o r  exampler Chiang, 
1%7). However, polynomial approximations can I ead t o  markedly unexpected 
p red ic t i o ' ns  when t h e  v a l  ues of independent  v a r i a b l e s  become extreme. 
P r e d i c t i o n s  from p o l y n o m i a l  a p p r o x i m a t i o n s  a r e  s u p e r i o r  t o  t h o s e  f r o m  
I i near approximations when t h e  val ues o f  independent va r iab les  are c l o s e r  
t o  t h e  sample means. 
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f i s h i n g  f o r  o t h e r  species. The c a t c h  of an i n d i v i d u a l  vesse l  can be 

expressed f unct ional  l y  as: 

X j + l ’  

where Y r e p r e s e n t s  catch, X i ,  X2 ..... xJ r e p r e s e n t  f a c t o r  i n p u t s  re1  a t e d  

t o  f i s h i n g  e f f o r t  which {can be c o n t r o l l e d  by t h e  owner or operator of t h e  

t r o l l e r ,  and X j + l ,  .... Xn denote  f a c t o r s  beyond t h e  c o n t r o l  of t h e  

owner /ope ra to r  such as t h e  abundance of a l b a c o r e  and e n v i r o n m e n t a l  

c o n d i t i o n s .  No d a t a  a r e  a v a i l a b l e  fo r  t h e  u n c o n t r o l l a b l e  f a c t o r s ,  and 

t h e r e f o r e  t h e s e  f a c t o r s  a r e  n o t  i n c l u d e d  i n  t h e  A L B S I M  c a t c h  e q u a t i o n  

s p e c i f i c a t i o n s .  Fur thermore,  it i s  assumed t h a t  v a l u e s  of t h e  i n c l u d e d  

va r iab l  es a r e  uncorrel ated w i t h  t h e  t r u e  values o f  t h e  va r iab les  exc l  uded 

from the  catch equation. 3 

’By o m i t t i n g  t h e  uncon t ro l l ab le  f a c t o r s  t h e  catch equation i s  sub jec t  t o  
t h e  s p e c i f i c a t i o n  e r r o r  d i scussed  above. I n  a d d i t i o n ,  it i s  v e r y  I i k e l y  
t h a t  v a l  ues of t h e  i n c l  uded, c o n t r o l  I ab1 e, e f  f o r t - r e 1  a t e d  v a r  i ab1 es a r e  
i n f l  uenced by expectat ions of a l  bacore abundance, environmental condit ions, 
and o t h e r  u n c o n t r o l  I ab1 e v a r  i ab1 es wh ich  have been om i t t e d  f rom t h e  
equat ion.  To t h e  e x t e n t  t h a t  expec ted  v a l  ues approach t h e  t r u e  v a l  ues o f  
these variables, t h e  values which a c t u a l l y  a f f e c t  catch, t h e  I l ke l  ihood o f  
contemporaneous c o r r e l a t i o n  between t h e  e x p l a n a t o r y  v a r i a b l e s  i n  t h e  
e q u a t i o n  and t h e  d i s t u r b a n c e  t e r m  ( w h i c h  w i l  I i n c l u d e  t h e  e f f e c t  of t h e  
o m i t t e d  u n c o n t r o l  l a b l e  f a c t o r s )  inc reases .  T h i s  can r e s u l t  i n  b i a s e d  
r e g r e s s i o n  c o e f f i c i e n t s  and b i a s  i n  t h e  s t a n d a r d  e r r o r  of t h e  c a t c h  
estimator. From a p r a c t i c a l  s tandpoint  t he  consequences of misspecl f  l c a t i o n  
and contemporaneous c o r r e l  a t i o n  a r e  o f t e n  o f f s e t t i n g .  Fur thermore,  t h e  
e x t e n t  of b i a s  i n  t h e  r e g r e s s i o n  c o e f f i c i e n t s  and s t a n d a r d  e r r o r  o f  t h e  
e s t i m a t e  f rom these  sources  may be o f  I i t t l e  p r a c t i c a l  conce rn  g i v e n  
re1 a t  i v e l y  strong-f i t t i n g  re1 at ions. 
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F i s h i n g  e f f o r t  may be def ined as t h e  product of f i s h i n g  power and t h e  

t i m e  s p e n t  f i s h i n g .  The vesse l ' s  p h y s i c a l  c h a r a c t e r i s t i c s ,  crew s i z e  and 

operator sk i1  I a re  t h e  major f a c t o r s  determin ing a vessel's f i s h i n g  power. 

The r o l e  of physical c h a r a c t e r i s t i c s  i n  d e t e r m i n i n g  t h e  v e s s e l ' s  f i s h i n g  

power seems t o  be re1 ated t o  i t s  range of opera t i  on. In  t h i s  sense, larger, 

newer, more powerful vessel s are expected t o  be more product ive than 01 der, 

smal I e r r  l e s s  p o w e r f u l  vessel  s by v i r t u e  o f  t h e i r  be i  ng ab1 e t o  conduct  

more f i s h i n g  per u n i t  of t i m e .  The p r o d u c t i v i t y  of a p a r t i c u l a r  vessel w i l  I 

a lso  vary w i t h  crew s i z e  and t h e  a b i l  i t y  of i t s  operator. Because the re  i s  

I i t t l  e v a r i a b  i I i t y  i n  crew s i z e  a c r o s s  t h e  sample o f  v e s s e l s  used i n  t h e  

A L B S I M  e s t i m a t i o n  and t h e r e  I s  no i n f o r m a t i o n  on t h e  re1  a t i v e  f i s h i n g  

s k i  I i s of t h e i r  o p e r a t o r s ,  t h e s e  f a c t o r s  a r e  e x c l  uded from t h e  a n a l y s i s .  

Nonetheless, p ro f  it maximiz ing behavior i s  assumed on t h e  p a r t  of vessel 

owners and vesse l  ope ra to rs .  The i n d i v i d u a l  vesse l  c a t c h  e q u a t i o n s  f o r  

a i  bacore and o ther  species take  t h e  form: 

Y = a10 + a l l E F F  + b l l V E S  + b12(VES * EFF) + u1 

where Y = c a t c h  of a l b a c o r e  (TALB)  i n  s h o r t  t o n s  
(tons), or catch of o ther  species (TOTH) i n  
t o n s  (see T a b l e  2 for  d e f i n i t i o n s  o f  t h e  
va r iab les  used i n  t h e  ALBSIM analysis.) 

VES = vector of vessel physical c h a r a c t e r i s t i c s  
(see T a b l e  2). 

EFF = d a y s  f i s h i n g ,  o r  e f f o r t ,  f o r  e i t h e r  
albacore or  o ther  species (see Table 2.1 

VES * EFF = a v e c t o r  o f  vesse l  c h a r a c t e r i s t i c s  and 
f i sh i ng e f f o r t  i n t e r a c t  ion  terms. 
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I n  e s t i m a t i n g  t h e  c a t c h  e q u a t i o n  f o r  t o n s  o f  a l b a c o r e  a l l  127 

o b s e r v a t i o n s  were  usedll w h i l e  t h e  t o n s  of o t h e r  c a t c h  e q u a t i o n  was 

e s t i m a t e d  u s i n g  57 vesse l - yea rs  of da ta  f o r  wh ich  t h e r e  was s i g n i f i c a n t  

f i s h i n g  a c t i v i t y  d i r e c t e d  t o w a r d  o t h e r  species.  L i m i t e d  o b s e r v a t i o n s  on  

catches and e f f o r t  for some o f  t h e  i nd i v idua l  species o ther  than a lbacore 

and d i f f i c u l t y  i n  d i s s a g g r e g a t i n g  t h e  o t h e r  ca tches  and e f f o r t  f o r  some 

vessels precluded e s t i m a t i n g  separate catch equations for a l l  of t h e  non- 

albacore species. Thus, i i n  c e r t a i n  cases (ag. where a vessel f i s h e s  salmon 

and c r a b  (SALMCRB)) t h e  e q u a t i o n  f o r  c a t c h  o f  o t h e r  spec ies  p r e d i c t s  t h e  

aggregate catch for a category of other  species given the  sum of t h e  e f f o r t  

d i r e c t e d  t o w a r d  each. The r e s u l t s  of t h e  ca tch  e q u a t i o n  e s t i m a t i o n s  a r e  

shown i n  Table 3. 

The r e s u l t s  were  used t o  c a l c u l a t e  c a t c h  e l  a s t i c i t i e s  fo r  t h e  t h r e e  

independent  v a r i a b l e s  e n t e r i n g  each ca tch  equat ion.  A c a t c h  e l a s t i c i t y  

denotes t h e  percent change i n  catch f o r  a one percent change i n  one of t h e  

independent v a r i a b l  es w i t h  a l  I o ther  i ndependent va r iab l  es he1 d constant. 

Catch e l a s t i c i t i e s  for  e f f o r t  and c a r r y i n g  c a p a c i t y  a r e  expec ted  t o  be 

pos i t ive,  but not greater  than one. An e l a s t i c i t y  greater  than one suggests 

expanded use o f  t h e  f a c t o r  under c o n s i d e r a t i o n ,  a n e g a t i v e  e l a s t i c i t y  

sugges ts  a r e d u c t i o n  i n  f a c t o r  user and an e l a s t i c i t y  i n  t h e  z e r o  t o  one  

r a n g e  i s  c o n s i s t e n t  w i t h  p r o f i t  m a x i m i z i n g  b e h a v i o r .  I t  i s  a l s o  

hypothes Ized t h a t  as vessel s get ol der, t h e i r  product i v i  ly decl I nes, w h i  ch 

would be i nd i ca ted  by a negat ive catch e l a s t i c i t y  for vessel age. 

The e l a s t i c i t i e s  (E) ca lcu la ted  for t h e  albacore catch equation w i t h  

respect t o  changes i n  c a r r y i n g  capaci ty  (cap), e f f o r t  (dalb), and age are: 
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Ecap = 0.7337 

Edal b = 0.6627 

Eage = -0.0887 

These e l a s t i c i t i e s  a r e  of t h e  expected s ign  and magnitude, ca l cu la ted  a t  

t h e  sample mean values. For  example, a 10.0% increase,  from t h e  sample 

mean, i n  t h e  number of days a l b a c o r e  f i s h i n g  i s  expec ted  t o  r e s u l t  i n  a 

6.6% i n c r e a s e  i n  a l  bacore c a t c h  when a l  I t h e  o t h e r  v a r i a b l e s  rema i  n 

constant. 

The c a t c h  e l  a s t i c i  ti es fo r  t o n s  o f  o t h e r  spec ies  w i t h  r e s p e c t  t o  

changes i n  c a r r y i n g  capaci ty  and age are: 

The age e l a s t i c i t y  reveals  t h a t  vessels decl ine i n  p r o d u c t i v i t y  as they get 

0 1  d. The capac i  t y  e l  a s t i  c i  t y  i n d i  c a t e s  t h a t  t h e  r e p r e s e n t a t i v e  al  bacore  

t r o l  I e r  i s  o f  sub-opt ima l  s i z e  when f i s h i  ng f o r  spec ies  o t h e r  t h a n  

at bacore. Tha t  i s ,  t h e r e  w I1 I be a d i s p r o p o r t i o n a t e  i n c r e a s e  i n  non- 

a1 bacore catch i f  ca r ry  ing capaci ty decreases. 

E f f o r t  e l a s t i c i t i e s  for ca tches  of o t h e r  s p e c i e s  are:  
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Edtuna/gf = 

Edsa I mon/gf = *a1 56 

= 2.9926 E dsa I mon /cra b 

Edsalmon/misc = *9175 

Edgf/misc = 1 * 1 2 4 1  

A l l  these e l a s t i c i t i e s  have t h e  expected sign. The magnitude of t h e  e f f o r t  

e l a s t i c i t i e s  for salmon, lobster, and salmon and other  species i nd i ca tes  

t h a t  these vessels would experience more than a propor t ional  increase i n  

catch for an increase i n  corresponding days fished. A t  f i r s t  t h i s  suggests 

e i t h e r  m i s s p e c i f i c a t i o n  o f  t h e  equation or t h e  f ishermen i n  t h e  sample a r e  

opera t ing  a t  a sub-optimal leve l  i n  these catch ca tegor ies  -- sub-optimal 

i n  t h e  sense t h e  vessel1 wou ld  r e a l  i z e  a r e l a t i v e l y  g r e a t e r  c a t c h  by 

r e d i r e c t i n g  e f f o r t  from albacore t o  salmon, lobster, or t o  any of t he  o the r  

sal mon categor i es. How ever, f i shermen may not red i  r e c t  e f f o r t  t o w  ard these 

species due t o  d i f ferences i n  ex-vessel p r i ces  or f i s h i n g  costs, or both. 

Furthermore, f ishermen i n  t h e  sampl e may be const ra i  ned from al l o c a t i n g  

more e f f o r t  t o  salmon, l o b s t e r ,  o r  sa lmon and o t h e r  spec ies  because o f  

seasonal a v a i l a b i l i t y  as w e l l  as west  coas t  sa lmon and l o b s t e r  f i s h i n g  

regul a t ions.  

The groundfish and ni iscel laneous species category a lso has an e f f o r t  

el a s t i c i  ty greater  than t h a t  for ai bacore. However, because the  dependent 

v a r i a b l e  i n  t h e  catch equation i s  tons  caught r a t h e r  than value, and i n  t h e  

da ta  s e t  t h e  average v a l  ue of a l  bacore  i s  s u b s t a n t i a l  l y  g r e a t e r  t h a n  t h e  

average v a l u e s  f o r  g r o u n d f i s h  and m i sce l  laneous species, add i t iona l  t i m e  
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would be a l  l o c a t e d  t o  a l b a c o r e  f i s h i n g  v i s  a v i s  o t h e r  s p e c i e s  -- under 

prof  it maximiz ing cond i t i ons  -- every th ing  e l se  remain ing unchanged. 

A I  though t h e  e f f o r t  e l  a s t i c i t i e s  i nd i ca te  t h e  expected change i n  catch 

i n  response t o  a change i n  e f f o r t ,  it should be f u r t h e r  noted t h a t  both t h e  

a l b a c o r e  e q u a t i o n  and o t h e r  c a t c h  e q u a t i o n  e x h i b i t  cons tan t ,  s h o r t - r u n  

c a t c h  r a t e s ;  t h a t  1 s, t h e  c a t c h  per  day f o r  a p a r t i c u l  a r  s i z e  and age 

vessel does no1 depend on t h e  number of days fished. Given t h e  a lbacore and 

o t h e r  s p e c i e s  c a t c h  equat ions ,  a p r e d i c t i o n  o f  ex-vessel  revenues is 

obta ined by mu t i p l y i n g  t h e  pred ic ted  catches by t h e  respec t i ve  ex-vessel 

u n i t  p r i c e s  which are provided by the  user of t h e  model. In  the case where 

t h e r e  is an aggregate catch of non-a1 bacore species, a composite ex-vessel 

u n i t  p r i c e  i s  required. 

4.2 Qperat ina Cos t s  

ALBSIM incorporates an engineering-type r e l a t i o n s h i p  t o  p red ic t  fue l  

consumption where fue l  consumption i s  dependent on t h e  vesse l ' s  p h y s i c a l  

c h a r a c t e r i s t i c s  and t h e  t o t a l  amount o f  t i m e  t h e  vessel spends a t  sea (days 

i n  t r a n s i t  p lus  days f i sh ing) .  

Since t h e  data used t o  es t imate  ALBSIM do not  inc lude observations on 

fue l  consumption, t h e  annual fue l  expendi ture repor ted  for each vessel was 

d i v i d e d  by t h e  c o r r e s p o n d i n g  annual average d i e s e l  f u e l  p r i c e  f o r  t h e  

P a c i f i c  r e g i o n  (Bureau of Labor  S t a t i s t i c s ,  1975 - 1983) t o  o b t a i n  

es t imates  o f  actual fuel consumption. The fue l  consumption re1 a t i onsh ip  is 

expressed as: 
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where 

FC = a20 + a21DSEA + b21VES + b22(VES * DSEA) 

+ u2 

FC = fue l  consumption i n  ga l lons  

DSEA = nunber of days vessel i s  a t  sea. 

Resu l ts  of es t ima t ing  t h e  fue l  consumption equation a r e  presented i n  

T a b l e  4. As a n t i c i p a t e d ,  f u e l  consumpt ion  i n c r e a s e s  w i t h  t h e  s i z e  

(represented by capaci ty  and length)  and age of t h e  vessel and t h e  amount 

of t i m e  it spends a t  sea. Fuel c o s t  i s  d e r i v e d  by m u l t i p l y i n g  p r e d i c t e d  

fue l  consumption by t h e  fue l  p r i c e  fu rn ished by t h e  model user. 

V a r i a b l e  e x p e n d i t u r e s  on i t e m s  o t h e r  t h a n  f u e l  and l a b o r  i n c l u d e  

provisions, gear, ice, b a i t  and o ther  miscellaneous v a r i a b l e  costs. ALBSIM 

p r e d i c t s  these costs, i n  1,982 dol Iars, as a group through an equation which 

s p e c i f i e s  t o t a l r  non-fuelr non-labor, opera t ing  cos ts  as a f u n c t i o n  o f  t h e  

vessel's physical charac ter is t i cs ,  t h e  amount of t i m e  it spends a t  sea, t h e  

s p e c i e s  t a r g e t e d  i n  a d d i t i o n  t o  a lbacore,  and i t s  home po r t .  T h i s  

re1 a t i onsh i  p i s  expressed as: 

TRIP = a30 + a31DSEA + b31VES + b32PORTS + 

b33SPECIES -I- bj4(VES * DSEA) + ~3 

w her e TRIP = t o t a l  non-fuelr non-labor opera t ing  
costs  i n  1982 dol I ars  

PORTS = v e c t o r  of dummy var  i ab1 es f o r  home 
p o r t  I oca t ion  (see Tab1 e 2) 
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SPECIES = a vector  o f  dummy va r iab les  denoting 
t h e  spec ies  or spec ies  c a t e g o r i e s  
t a r g e t e d  o t h e r  t h a n  a l b a c o r e  (see 
Table 2) 

E s t i m a t i o n  r e s u l t s  f o r  t h e  o t h e r  t r i p  c o s t s  e q u a t i o n  a r e  shown i n  

Table 4. W i t h  the  two sets  of dummy variables, the  constant term represents  

a vesse l  home p o r t e d  i n  t h e  San D iego - Los Angel es p o r t  a rea  t h a t  o n l y  

f i shes for a l  bacore. Not unexpected I yr t r i p  costs  increase w i t h  i ncreases 

i n  vessel s i z e  and age, as we l l  as increases i n  t h e  amount of t i m e  spent a t  

sea. T r i p  cos ts  a re  h ighes t  f o r  vessels home por ted i n  Hawaiir wherer of 

t h e  p o r t  a reas  cons ide red r  t h e  c o s t  of I i v i n g  i s  t h e  h ighes t .  For v e s s e l s  

t h a t  f i s h  al bacore and other speciesr t r i p  cos ts  w i t  I be grea tes t  for  those 

a l so  f i s h i n g  salmon. 

Labor c o s t s  i n c l u d e  t h e  payments t o  o p e r a t o r  and crew and t h e  

a s s o c i a t e d  p a y r o l  I taxes. For a l  bacore t r o l  I e r s  t h e  crew i s  t y p i  c a l  l y  

remunera ted  v i a  a sha re  system, whichr  for  t h e  sampl e of v e s s e l s  used t o  

e s t i m a t e  ALBSIM, co r responds  t o  a percentage of t h e  vessel ls  g ross  

revenues. As a percentage o f  g r o s s  r e v e n u e s  t h e r e  was a s i g n i f  i c a n t  

d i f f e r e n c e  i n  crew share  a c c o r d i n g  t o  s i z e  of t h e  v e s s e l :  f o r  v e s s e l s  75 

f e e t  or greater  i n  length, crew share averaged 31% of gross revenues; for 

v e s s e l s  l e s s  than  75 fee t ,  crew share  averaged 21%. These sha res  a l s o  

included any payment t o  t h e  vessel operator. PayroI I taxes a r e  ca lcu la ted  

as a percentage of crew earnings a t  t h e  r a t e s  of 4% and 2% respec t i ve l y  for 

t h e  two vessel s i z e  classes. ALBSIM p r e a i c t s  a vessel's labor expense based 

on t h e  p r e d i c t e d  gross revenues f o r  t h e  vesse l  and t h e  a p p r o p r i a t e  crew 

share and payrol I t a x  rate. 
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4.3 F ixed Costs 

ALBSIM p r e d i c t s  vesse l  f i x e d  C O S t S 8  or t h e  c o s t s  a s s o c i a t e d  w i t h  

owning t h e  vessel, us ing a two stage procedure. The f i rs t  stage cons s t s  o f  

p r e d i c t i n g  t h e  vessel's t o t a l  f i x e d  costs, I.a, t h e  sum of t h e  ind  v idua l  

cos t  i tems under t h e  f i x e d  cos t  heading i n  the  cash f low account shown on 

page 7. To do th is ,  ALBSlM incorporates a t o t a l  f i x e d  cos ts  equation which 

r e l a t e s  t o t a l  f i x e d  costs  t o  t h e  vesse l ' s  p h y s i c a l  c h a r a c t e r i  s t i  cs, home 

po r t8  t h e  amount of t i m e  it spends a t  sea annual l y 8  and t h e  species f i s h e d  

other than al bacore. I n  a s t r i c t  senser f ixed costs  should be i n s e n s i t i v e  

t o  t h e  amount of t i m e  t h e  vessel i s  a t  sea or spends f ish ing.  However8 for 

some of t h e  c o s t s  c a t e g o r i z e d  as  f i x e d  (e.g. schedu led  r e p a i r s  and 

mal ntenance, or moorage:) it seems reasonab l  e t o  expec t  some c o r r e l  a t i o n  

between t h e  amount of t h e  e x p e n d i t u r e  and t h e  t i m e  s p e n t  a t  sea, and t h e  

t i m e  spen t  f i s h i n g .  A p r e l  i m i n a r y  a n a l y s i s  o f  t h e  da ta  suppor ted  t h i s  

p r o p o s i t i o n .  There f  ore, t h e s e  v a r i a b l  es  a r e  i n c l  uded i n t h e  t o t a l  f i xed 

c o s t  s p e c i f i c a t i o n  t o  enhance t h e  model 's p r e d i c t i v e  power. The t o t a l  

f i x e d  costs  equation takes t h e  form: 

where FIXED = t o t a l  f i x e d  cos ts  i n  1982 d o l l a r s  

Resul ts  for the  t o t a l  f i x e d  costs  es t ima t ion  are shown i n  Table 4. As 

expec ted8 c o s t s  o f  vesse l  ownersh i  p i ncrease w i t h  vesse l  s i z e  and t h e  

i n t e n s i t y  of  vessel use. Fixed costs  are s i g n i f i c a n t l y  h igher  for  vessels  
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home por ted i n  Hawaii and for those t h a t  f i s h  groundfish and miscel laneous 

species i n  a d d i t i o n  t o  a1 bacwe. 

The second s t a g e  o f  t h e  f i x e d  c o s t  a n a l y s i s  c o n s l s t s  of e s t i m a t i n g  

e x p e n d i t u r e s  f o r  each o f  t h e  i tems o f  f i x e d  c o s t :  i n t e r e s t ,  mai ntenance, 

moorage, insurance, and fees. These c o s t s  a r e  e s t i m a t e d  on  a sha re  b a s i s  

u s i n g  a system o f  e q u a t i o n s  t h a t  expresses  t h e  r e l a t i v e  e x p e n d i t u r e  f o r  

each f i x e d  c o s t  i t e m  as a f u n c t i o n  of  vesse l  c h a r a c t e r i s t i c s ,  vessel  

a c t i v i t y ,  home po r t ,  and non-a1 bacore  t a r g e t  spec ies.  The system i s  

e s t i m a t e d  under t h e  r e s t r i c t i o n  t h a t  t h e  shares  must sum t o  u n i t y .  The 

system of f i x e d  cost  share equations can be represented i n  compact form as: 

SHRi = a i 0  + a i l V E S  + a i2EFF + b i lPORTS+ 

bi2SPECIES + u j  

i = l r 2 ,  - -,5 
sub jec t  t o  F S H R i  = 1.0 

where 
1 

SHR1 = i n t e r e s t  expense as a p ropor t ion  
of t o t a l  f i x e d  cos ts  

SHR2 = ma in tenance expense as a 
p r o p o r t i o n  o f  t o t a l  f i x e d  
costs  

SHR3 = moorage expense as a p ropor t ion  
of t o t a l  f i x e d  costs  

SHR4 = fees as a p r o p o r t i o n  o f  t o t a l  
f i x e d  cos ts  

SH% = i n s u r a n c e  e x p e n s e  a s  a 
p r o p o r t i o n o f t o t a l  f i x e d  cos ts .  

E m p i r i c a l  l y ,  i f  t h e  p r e d i c t i o n  e r r o r  f o r  one o f  t h e  c o s t  shares i s  

pos i t ive,  then the  p r e d i c t i o n  e r r w  of some other sha rek )  must necessar i ly  

be negat ive .  T h i s  i m p 1  i e s  t h a t  o r d i n a r y  l e a s t  squares i s  n o t  t h e  
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be nega t i ve .  T h i s  imp1 i e s  t h a t  o r d i n a r y  l e a s t  squares  i s  n o t  t h e  

appropr ia te  e s t i m a t i o n  technique, bu t  instead an es t ima t ion  procedure w h lch  

uses t h e  add i t i ona l  i n fo rma t ion  about t h e  c o r r e l a t i o n  between e r r o r s  should 

be used. Ze l  I ner 's  Seemingly  U n r e l a t e d  Regress ion  e s t i m a t i o n  i s  such a 

procedure and i s  used here. The co r re l  a t i o n  o f  t h e  e r r o r s  can be expl a i  ned 

b e h a v i o u r l y  by n o t i n g  $ h a t  f i s h e r m e n  may dec ide  t o  t r a d e - o f f  h i g h e r  

expenses i n  one c a t e g o r y  f o r  l o w e r  expenses i n  another .  The sha re  

equations were f i r s t  est imated us ing ord inary l e a s t  squares and then t h e  

e r r o r  covariance m a t r i x  was used t o  increase t h e  e f f i c i e n c y  of estimation. 

T h i s  i s  done as a system w i t h  one e q u a t i o n  dropped. I n  t h i s  case, t h e  

insurance equat ion was d r ~ p p e d . ~  With t h e  c o n s t r a i n t  t h a t  t h e  f i v e  shares 

add up t o  one (1.01, on ly  four  shares need t o  be est imated (see Pindyk and 

Rubinfel d, 1976). Resul ts  o f  t h e  f i x e d  cos t  share es t imat ions  a r e  presented 

i n  T a b l e  5. 

An es t imate  of each f i x e d  cos t  expenditure, i n  1982 dol I ars, i s  then 

d e r i v e d  by m u l t l p l y i n g  ,the e s t i m a t e d  t o t a l  f i x e d  c o s t s  by each of t h e  

respec t i ve  shares w i t h  t h e  insurance expendi ture ca l cu la ted  as a residual. 

The v e s s e l ' s  n e t  cash flow i s  e s t i m a t e d  by t h e n  t a k i n g  t h e  d i f f e r e n c e  

between t o t a l  vesse l  revenue and t h e  sum of ope ra t i ng ,  l a b o r  and f i x e d  

costs. The way i n  which the  catch, va r iab le  cost, and f i x e d  cos t  equations 

a r e  conf igured t o  f o r m  AL13SIM i s  described n t h e  next section. 

4The c h o i c e  as  t o  wh ich  e q u a t i o n  i s  dropped i s  a r b i t r a r y .  However, 
ord inary l e a s t  squares r e s u l t s  showed t h a t  t h e  insurance share equation had 
t h e  lowest p r e d i c t i v e  power; therefore, t h a t  equat ion was dropped from t h e  
Seem i n g I y Unrel a ted  Regress i on e s t  I mat i on. 
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5. AI B S l M  Conf iau  r a t  ion 

To p e r f o r m  t h e  sequence of c a l c u l a t i o n s  r e q u i r e d  t o  p r e d i c t  an 

a l  bacore t r o l  l e r ' s  n e t  cash flow, A L B S I M  was imp lemented u s i n g  a 

m l c r o c o m p u t e r  based e l  e c t r o n i  c spreadsheet  (Tab1 es 6A-6C). To conduct an 

ALBSIM s i m u l a t i o n  the  user must spec i fy  t h e  fo l l ow ing :  

vesse I character  i st i cs 
l eng th  ( feet )  
capaci ty  ( s h o r t  tons)  
age (years)  
home port 

t r i p  characater i  s t i  cs 
days a t  sea 
days f i sh ing  a lbacore 
days f i s h i n g  other species 
fue l  p r i c e  ($ /ga l )  
ex-vessel a l  bacore p r i c e  ($/ ton)  
ex-vessel %othert1 p r i c e  ($ / ton I5  
other  species or species category 
year 

Once these inpu ts  a r e  entered i n t o  t h e  spreadsheet, t h e  program ca lcu la tes  

revenues, c o s t s  and t h e  vesse l ' s  n e t  cash f I ow i n nom1 na l  do l  I a r s  of t h e  

yea r  s p e c i f  led. User i n p u t  i s  denoted by rt***lr i n  Tab1 e 6A.  T h i s  user  

suppl i e d  i n fo rma t ion  i s  used i n  the  c a l c u l a t i o n s  of o ther  va r iab les  and i n  

t h e  equations shown i n  Table 6B 

The spreadsheet has been set up so t h a t  most of t h e  i n fo rma t ion  needed 

as  i n p u t  and t h e  f i n a l  o u t p u t  f i t s  o n t o  t h e  computer  screen. The 

c a l c u l a t i o n s  being made i n  Table 68 are  o f f  t h e  screen, but  t h e  output  from 

t h e  equations can be adjusted by the  user. For example, Table 6C shows t h e  

output  for  a hypothe t ica l  vessel f i s h i n g  for albacore, tuna, and groundfish 
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o u t  o f  sou the rn  Cal i f o r n i a .  (The spreadsheet  nomencl a t u r e  rep1 aces t h e  

v a r i a b l e  names used above w i t h  t h e i r  c e l l  l o c a t i o n  i n  t h e  sp readshee t  

m a t r i x  - ag. t h e  vessell's c a r r y i n g  capacity, CAP, becomes 83 when entered 

i n t o  t h e  spreadsheet.) I f  i n  t h e  example t h e  model use r  f e l t  t h a t  t h e  

pred ic ted  catch o f  t h e  other species was inappropr ia te  for t h e  vessel under 

consideration, by e n t e r i n g  t h e  appl i c a b l e  amount of t h e  other  catch i n t o  

cel I C20, cel Is D20, D26, F28, F29, and F30, t h e  cel I s  conta in ing  revenue 

and cash flow ou tpu t  w i I  I automat ica l  l y  be changed. 

'In t h e  case where t h e  %other" catch is a m i x t u r e  of west coast commercial 
species, ALBSIM has been exerc ised us ing a weighted average p r i c e  for these 
species. 
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6. Appl i  c a t  i on 

To demons t ra te  ALBSIM s e v e r a l  cases f r o m  t h e  da ta  s e t  t h a t  were  n o t  

used i n  the  es t ima t ions  are analyzed. 

Case 1. A vesse l  between 50 and 60 f e e t  long, w i t h  a c a p a c i t y  between 20 
and 30 s h o r t  tons,  and age between 25 and 30 y e a r s  i n  1982. The 
vessel was a t  sea more than 130 days, and f i s h e d  more than 120 days 
f o r  al bacore on ly  I n  1982. The ex-vessel p r i c e  o f  al bacore for t h i s  
case i s  $1,387 pe r  s h o r t  ton, and t h e  p r i c e  o f  f u e l  i s  $.94 per  
gal ton. 

Catches ( s t )  
a I bacore 

Revenues 
a l  bacore 

Operat ing Costs 
fue l  
t r i p  
I abor 

Sub-tota I 

F ixed Costs 
I n te res t  
mai ntenance 
m o o r  age 
insurance 
fees 

Sub-tota I 

Tota l  Costs 

Reported 

46 .O 

$62 ,3 50 

12,500 
8,325 

19,305 

40,130 

13,870 
2,000 

800 
4,000 

300 

20 , 970 

61,100 

F red  i c t e d  

44.5 

$61,735 

11,786 
10,543 
12,656 

34,985 

12,248 
19,731 
2,579 

15,949 
2,169 

52,676 

87 966 1 

Net Cash Flow. 1,250 -25,926 

I n o r d e r  t o  mal n t a i  n conf  i d e n t  i a l  1 t y ,  t h e  spec1 f IC vesse l  
c h a r a c t e r i s t i c s  for each case are no t  revealed. 
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Case 2. A vesse l  between 40 and 50 f e e t  long, w i t h  a c a p a c i t y  between 10 
and 20 s h o r t  tons, and age between 25 and 35 y e a r s  i n  1981. T h i s  
vessel was a t  sea for more than 120 days, f i shed  a lbacore more than 
60 days, and f i shed  salmon more than 60 days i n  1981. The ex-vessel 
p r i c e  of a l  bacore  used i n  t h i s  case i s  $1,800 p e r  s h o r t  ton, t h e  
ex-vessel  p r i c e  o f  salmon used i s  $5,040 per  s h o r t  ton, and t h e  
p r i c e  of fue l  used i s  

Catches ( s t )  
a l  bacore 
sa I mon 

Revenues 
a I bacor e! 
sa I mon 

Tota I 

Operating Costs 
fue l  
t r i p  
I abor 

Sub-tolta I 

F ixed Costs 
i n te res t  
mai ntenance 
moor age 
insurance 
fees 

Sub-tota I 

Total Costs 

$.85 per gal Ion. 

Reported 

27.5 
4.2 

60,733 

6 ,360 
11,530 
8,544 

26,434 

12,275 
6 ,013 

6 00 

37 0 
2 ,450 

21,708 

4891 42 

Pred i cteci 

19.9 
6.3 

$35 987 4 
31,802 

67,676 

7,377 
7,555 

13,813 

28 97 45 

6 ,200 
10 1403 
1,681 
5,586 
1,790 

25,660 

54,405 

Net Cash F l o w  12,591 13,271 
(1981 dol I a rs )  
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Case 3. A 55 t o  65 f o o t  vesse l  w i t h  a capacl  t y  between 40 and 50 s h o r t  
tons,  and age between 1 and 5 y e a r s  i n  1982. The vesse l  was a t  sea 
for more than 150 days, and f i s h e d  a1 bacore only  for more than 120 
days i n  1982. I n  t h i s  case $1,387 per sho r t  t o n  i s  used for the  ex- 
vesse l  p r i c e  of a lbacore,  and 6.94 per  g a l l o n  f o r  t h e  p r i c e  of 
f u e l .  

Catches ( s t )  
a1 bacore 

Revenues 
a1 bacore 

Operat ing Costs 
fue l  
t r i p  
I abor 

Sub-total 

F ixed Costs 
i n te res t  
mal ntenance 
m o o r  age 
insurance 
fees 

Sub-tota I 

Total Costs 

Reported 

65.0 

$77 ,7 53 

26,569 
4,468 
--o-- 

31 ,307 

17,905 
10 ,050 
1,798 
3,789 
8,842 

43,384 

74,691 

Fred  i c t e d  

63.6 

$8891 99 

22,580 
9,497 
18,081 

50,158 

20 r6 87 
24,715 
4,382 
18,238 
3,221 

71,243 

121,401 

Net Cash Flow 4,242 -33,202 
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Case 4. A vesse l  between 70 and 80 f e e t  long, w i t h  a c a p a c i t y  between 60 
and 70 s h o r t  tons,  and age between 10 and 20 y e a r s  i n  1980. The 
vessel was a t  sea for more than 200 days, and f ished a lbacore more 
t h a n  160 days, and o t h e r  t u n a  more t h a n  20 days i n  1980. I n  t h i s  
case t h e  ex-vessel p r i c e  of al bacore used i s  $1 ,659 per sho r t  ton, 
t h e  ex-vessel  o f  o t h e r  t u n a  used i s  $1,600 per  s h o r t  ton, and t h e  
p r i c e  of fue l  used is 

Catches (st) 
a l  bacore 
other  tuna 

Revenues 
a lbacore 
other  tuina 

Tota I 

Operating Costs 
fue l  
tr l  p 
I abor 

Sub-total 

F ixed Costs 
i n te res t  
mal ntenance 
moorage 
insurance 
fees 

Sub-tota I 

Total Cost 

5.68 per gal Ion 

ReDorted 

83 .O 
0.3 

$1 29,300 

26 $7 81 
9,737 

30,538 

67,056 

101576 
37,466 

4% 
9 ,304 
2,491 

60 ,333 

1279389 

F red  i c ted  

84.2 
--O-- 

$139,605 --o-- 

139,605 

28,817 
8,188 

28,6 19 

65,624 

26 ,202 
59,102 
4,464 
6,390 
--O-- 

96,158 

162,082 

Net Cash Flow 1,911 -22,477 
(1980 dol I iars) 
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7. D iscuss i  OR 

The demonstrat ion cases reveal some o f  t h e  s t rengths and weaknesses of 

t h e  A L B S I M  model. The model i s  m o s t  adep t  a t  p r e d i c t i n g  each v e s s e l ' s  

a l  bacore catch, which i s  not  unexpected given t h e  re1 a t i v e l y  high overal I 

goodness of f i t  measure (R2) f o r  t h e  a l  bacore c a t c h  e q u a t i o n  ( r e l a t i v e l y  

high cons ider ing  t h e  data used t o  es t imate  t h e  equations i s  dominated by 

c r o s s - s e c t i o n a l  o b s e r v a t i o n s ) .  Moreover, no p r o b l  ems a s s o c i a t e d  w i t h  

heteroscedast i c i  ty -- a mmmon occurrence w hen us i ng cross-sect i on data -- 
were d e t e c t e d  i n  t h e  a l b a c o r e  c a t c h  equat ion,  wh ich  i f  p resent ,  wou ld  

I i k e l y  c o n t r i b u t e  t o w a r d  o v e r s t a t i n g  t h e  s i g n i f i c a n c e  o f  t h e  equat ion 's  

p r e d i c t i v e  ab1 I i ty .  

The catch equation for t h e  other  species does no t  perform as we1 1 .  To 

a I a rge  e x t e n t  t h i s  can be a t t r i b u t e d  t o  I i m i  t e d  o b s e r v a t i o n s  on o t h e r  

catches, correspondi ng e f f o r t ,  t h e  d i v e r s i t y  of species maki ng up t h e  other 

catch,  and g r e a t  v a r i a b i l  i t y  of o t h e r  c a t c h  fo r  t h e  same v e s s e l  year  t o  

year, as we1 I as accross vessels hav ing s i m i l a r  physical c h a r a c t e r i s t i c s  

and p a t t e r n s  o f  o p e r a t i o n .  There fore ,  t h e r e  I s  a l a c k  o f  r o b u s t n e s s  when 

making p r e d i c t i o n s  o f  other catch from observations ou ts ide  t h e  range of 

those used t o  es t imate  t h e  model. 

t must  a l s o  be r e c o g n i z e d  t h a t  when p r e d i c t i n g  ex-vessel  revenue, 

diffc:ences I n  a c t u a l  v e r s u s  p r e d i c t e d  r e v e n u e s  r e f l e c t  n o t  o n l y  

d i f ferences between a d u a l  and pred ic ted  catches, but  a l so  d i f fe rences  i n  

a c t u a l  and user  p r o v i d e d  e x - v e s s e l  p r i c e s .  Thus, e r r o n e o u s  c a t c h  

p r e d i c t i o n s  can be o f f s Q t  inadver ten t ly  by compensatory e r r o r  i n  t h e  ex- 
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vesse l  p r i c e s  s e l e c t e d  by t h e  model use r  when p r e d i c t i n g  ex-vesse l  

r even u e s . 

Of  t h e  opera t ing  expenses, ALBSIM p r e d i c t s  fue l  cos t  w i t h i n  15% o f  t h e  

values repor ted  i n  t h e  four  cases examined. The fue l  consumption equation 

a l so  has a r e l a t i v e l y  high R2, t h e  s ign i f i cance  of which does no t  appear t o  

be a f fec ted  by he teroscedast ic i t y .  However, j u s t  a s  revenue c a l  CUI a t i o n s  

depend on t h e  user suppl ied  ex-vessel prices, p red ic ted  fue l  expenditures 

depend n o t  o n l y  on p r e d i c t e d  f u e l  consumption, b u t  on t h e  user  supp l  l e d  

f u e l  p r i c e  as we1 1 .  P r e d l i c t i o n s  o f  l a b o r  c o s t  a r e  d e r i v e d  d i r e c t l y  f rom 

est imates of ex-vessel revenue and the re fo re  are  as prec ise as es t imated  

catches, user  suppl l e d  ex-vesse l  p r i c e s  and t h e  correspondence of t h e  

vessel's actua l  labor share system t o  t h a t  incorporated i n  t h e  model. The 

remain ing opera t i ng  Cost!; a r e  p red ic ted  as a group through t h e  other  t r i p  

costs  equation. In  the cases analyzed, the  pred ic ted  other  t r i p  cos ts  vary 

s i g n i f i c a n t l y  f rom t h e  r e p o r t e d  va lues.  These r e s u l t s  a r e  not s u r p r i s i n g  

s i  nce vessel s w i th s i m  i I i3r physical charac ter i  s t i  cs and opera t ing  pa t te rns  

(even t h e  same v e s s e l s  yea r  t o y e a r )  e x h i b i t  c o n s i d e r a b l e v a r i a b i l  i t y  i n  

the  cos ts  which f a l l  i n  t h i s  category. Th is  i s  borne by the  goodness of f i t  

measure f o r  t h e  o t h e r  t r i p  c o s t s  e q u a t i o n  wh ich  i s  r e l a t i v e l y  low even 

recogn iz ing  the  dominance o f  cross-sectional observat ions i n  the  data set. 

Based on t h e  cases examined and t h e  goodness o f  f i t  measures, ALBSIM 

i s  weakest i n  p r e d i c t i n g  vessel f i x e d  costs. As i n  the p r e d i c t i o n  of o ther  

t r i p  costs, t h i s  weakness i s  probably due t o  a g rea t  deal o f  v a r i a b i l  i t y  i n  

the  observat ions on f i x e d  costs  i n  both dimensions of the  data se t  used t o  

e s t i m a t e  t h e  t o t a l  f i x e d  c o s t  and t h e  f i x e d  c o s t  sha re  equat ions .  
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Furthermore, problems o f  he teroscedast ic i t y  were detected i n  e s t i m a t i n g  

the  t o t a l  f i x e d  cos t  and f i x e d  cost share equations, which l i k e l y  r e s u l t  i n  

upward b i a s  i n  t h e  goodness of f it t e s t  s t a t i s t i c s  for these equations. 

The v a r l a t i o n  i n  vessel costs  and revenues l e f t  unexplained by A L B S I M  

can be p a r t l y  ascr ibed t o  d i s p a r i t y  i n  accounting methods, changes i n  t a x  

codes, i n c o n s t a n t  f i nanc i  a l  markets ,  and t h e  p r e f e r e n c e s  o f  i nd  i v i  dual 

vesse l  owners. Even though A L B S I M  does n o t  y i e l  d p e r f e c t  p r e d i c t i o n s  o f  

cos ts ,  revenues, and cash f l o w s  -- p o i n t  e s t i m a t e s  of revenues or c o s t s  

w i l l  always be ques t ionab le  -- it does prov ide reasonable revenue and cos t  

p a r a m e t e r s  wh ich  can be u s e f u l  when a t t e m p t i n g  t o  measure t h e  m a r g i n a l  

v a l u e  of  f i s h i n g e f f o r t .  I n  t h i s r e g a r d A L B S I M c a n f u r n i s h  f i s h e r m e n a n d  

f i s h e r i e s  a d m i n i s t r a t o r s  w i t h  useful i n fo rma t ion  regard ing  changes i n  t h e  

opera t i  ng environment of west coast a l  bacore t ro l  I ers. 
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Table 1. Summary s t a t i s t i c s  f o r  t h e  c o s t  and  e a r n i n g s  
unbal anced-panel data set. 

Number of Standard 
Var iab le  Observations Mean Dev ia t ion  Minimum Maximum 

n 
AI ba cor e 1 27 32.4 
Other s peci es 57 12.5 

Effort 
Days f i s h e d  

a l  bacore 127 73.7 
Days f i s h e d  

o the r  57 56.9 
Days a t  sea 127 115.3 

Phvs i c a l  Cha r a c t e r i s t i c s  
Length overa l  I 

( f e e t )  127 51 .7 
Capacity ( tons)  127 25.5 
Age (years)  127 19.4 

Costs  ($1,000 I s)  
Fixed 127 13.2 
Fue I 1 27 11.3 
T r i p  127 7.5 
Labor 1 27 8.7 

Cost Shares (%I  
Fees 127 7 .O 
Equipment and 

mai ntenance 127 42.5 
I n t e r e s t  1 27 20.5 
I nsur ance 127 22.7 
Moor a ge 127 7.3 

23.6 
29.7 

34.8 

43.8 
39.2 

7.3 
11.8 
14.6 

11.2 
7.8 
4.5 

10.7 

7.2 

20.1 
20.4 
14.2 
6.9 

.2 

.3 

5 .O 

20 .o 
12.0 

32 .O 
3 .O 

.o 

1.5 
3.2 
1.1 

.o 

.O 

.o 

.o 

.o 

.o 

104.5 
203 .O 

172.0 

300 .O 
210 .o 

7 5.0 
70 .O 
58.0 

52.2 
40.6 
26.5 
56.9 

51 .7 

89.4 
65.8 
82.2 
33.1 
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Table 2. D e f i n i t i o n s  o f  v a r i a b l e  mnemonics. 

Dependent Var i ab1 es : 

EQ MA 
FC 
FEES 
FIXED 
I NTE 
INSU 
LABOR 

MOOR 
TALB 
TOTH 
T R I P  

= q u i  pment and mal ntenance share of f i x e d  cos ts  
= fue l  consumption i n  ga l lons  
= fees and miscel I aneous as a share of f i x e d  costs  
= t o t a l  f i x e d  costs  i n  thousands of 1 9 8 2  dol I a r s  
= i n t e r e s t  cost  share of f i x e d  cos ts  
= insurance share o f  f i x e d  cos ts  
= labor cost  i n c l  uding payrol I t a x  i n  thousands o f  1 9 8 2  

= moorage and r e n t  as share of f i x e d  cos ts  
= catch of albacore I n  sho r t  t ons  
= catch 04 other  species i n  sho r t  tons 
= t r i p  closts ( i ce ,  b a i t ,  gear, ga l  I ey, etc.) 

dol I a r s  

thousands o f  1 9 8 2  dol I a rs  

Predetenni ned Variables: 

E F F  = a measure of vesse l  f i s h i n g  a c t i v i t y  o r  f i s h i n g  e f f o r t  
such as: 

DALB = days 
DALBSQ = DALB 
DF I SH = t o t a  
DGFMIS = days 
DLOBSTER = days 
DSALM = days 
DSALMCRB = days 
D S A L E F  = days 

o f  al bacore f i s h i  ng 
* DALB 

f i s h i n g  groundfish and miscel I aneous species 
f ish i ng I obster  
f i s h i n g  salmon 
f i s h i n g  salmon and crab 
f i s h i n g  salmon and groundf ish 

number of days f i s h e d  a l l  species 

DSALMMIS 

DS EA = days a t  sea steaming, id le ,  and f i s h i n g  
DSEADALB = DSEA * DALB 
DSEASQ = DSEA * DSEA 
DTUN A 
DTUNAGF 

= days f i s h i i g  salmon a n d  miscel  laneous species 
(herr ing,  squi d, e tc .  1 

= days f i s h i n g  other tuna 
= days f i s h i n g  tuna and groundfish 

PORTS1 = vec tor  of dummy va r iab les  f o r  hane p o r t  loca t ion :  
H I  = Hawaii 
MPN P = unspecif led, or more than one area i nd i ca ted  
NCCA = nor thern or cent ra l  Cal i f o r n i a  
ORWA = Oregon or Washington 

SPECIES2 = a vector  of dummy var iab les  denoting t h e  species or 
species catagory ta rge ted  other  than albacore 

GFMl S = groundf i sh  and m i sce l  I aneous speci es 
LOBSTER = lobs ter  
SAL M = salmon 
SALMCRB = salmon and crab 
S A L K F  = sal mon and groundf ish 
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Table 2. (continued) 

SALMMIS = sa l  mon and m i s c e l  I aneous s p e c i e s  ( h e r r i n g ,  
squ i d, etc.) 

TUNA = other tuna 
TUNAGF = tuna and groundf Ish  

VES = a vec tor  of vessel c h a r a c t e r i s t i c s  
ff iE = vessel age i n  years 
AG ESQ = AGE * AGE 
CAP = vessel capaci ty  I n  tons  
CAPAGE = CAP * AGE 
CA PSQ = CAP * CAP 
L EN = vessel ove ra l l  length i n  f e e t  
LENCAP = LEN * CAP 
LENSQ = LEN * LEN 

VES * EFF = a v e c t o r  of vesse l  c h a r a c t e r i s t i c s  and f i s h i n g  
e f f o r t  i n t e r a c t i o n  terms 

CAPDALB = CAP * DALB 
CAPDSEA = CAP * DSEA 

'Sari Diego - Los Angeles home p o r t  area I s  the  base case. 
'AI bacore only i s  t h e  base case. 
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Table 3. Est imat ion r e s u l t s  for catch equations. 

A I  bacore (TALB) Other  Species (TOTH) 

R**2 
RBAR**2 
SS R 
SEE 
F-STATISTIC 

.63 453739 

.6 22 5550 1 
25669.91 5 
1 4.50 5487 
52.94 

.5 8 90 97 58 

.4 9977 0 97 
201 27.064 
20.9 17 573 
5.9952 

Independent 
Var i ab I e Coef f i c I ent  Coeff i c i e  n t  

CONSTANT -16.12975 
(-1.876489)b 

14.57281 
( .3619939) 

CAP 1 .209455 
(3.62%48) a 

- .3377 5 17 
(-.2430338) 

.1251164 E-0 1 
( .77 937 1 8E-02) 

AGE - . 1 4846 1 9 
(-1 .442262)~ 

DALB .3862112 
(4.912684)a 

- .37256%E-02 
(-1.379043)c 

CAPDALB 

CAPAGE - .2196737E-O1 
( - .3363192 1 

DTUNA .170190 1 
(1.357840)~ 

.9767663 E-0 1 
( .4%0257 1 

DS AL M 

DL OBSTER .3058222E-01 
(.1042846) 

.5002390E-02 
( .6542058E-01) 

DTUNAGF 

.9767663 E-0 1 
( .4%0257 1 

DSALMGF 

DSALMCRB .5023546 
( 2.037 248) b 

,61131 52 
(1.601 5 8 0 ) ~  

DSALMM I S 
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Tab1 e 3 .  (continued) 

DGFM I S 1.350161 
(5.062020)a 

Notes: t - s t a t i  s t i  cs i n parentheses 
a - s i g n i f i c a n t  a t  t h e  99% leve l  
b - s i g n i f  i can t  a t  t h e  95% level 
c - s i g n i f i c a n t  a t  t h e  90% l eve l  
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Table 4. Es t imat ion  r e s u l t s  for t h e  fue l  consumption, other t r i p  
costs  and f i x e d  cost  equations. 

Fue I Other tr I p Fixed 
consumption (FC) costs (TRIP) costs (FIXED) 

R**2 .62361131 
RBAf?**2 .601470;80 
SSR 291 2.7 520 
SEE 4.947 41 42 
F-STATISTIC 28.1647 

Independent 
y a r  iab l  e 

CONSTANT 

NCCA 

ORWA 

H I  

MPNP 

LEN 

LENSQ 

CAP 

LENCAP 

AG E 

AG ESQ 

CA PAG E 

Coefflcm 

-7.968425 
( - .9 83 581 3 1 

.35827193 

.26 492 967 
1625.4098 
3.84401 52 
16.1241 

Coeff i c i e  n t  

-2.921635 
(-1 .055954) 

-1.8921 12 
( -1 .7 10221 1 b 

.3708714 
(.3153586) 

2.496002 
(1.671421 IC 

-5.862331 
(-2.3451 87 1 b 

2447698 
( 1.501 0 4 4 ) ~  

.1417694E-02 
(2.498973)a 

.5149040 
( 1.981 41 5) b 

-.1181099E-01 
(-3.243791 )a 

.1985989 
(1.548924)~ 

- 5 7 3 1  '104E-02 
(-2.469882)a 

.86 3 587 3E-0 1 
(2.371 923)a 

.54562%3 

.47 47 6453 
7213.21 23 
8.1 3487 92 
7.6986 

Coef f  l c i e  n t  

-9.91 5595 
(-1 .961920)b 

-1 .697079 
(w.7211754) 

2 A 8 5 5 2  
(1.123641 1 

14.17605 
(4.41 0325)a 

-9.2277 03 
(-1.562270)~ 

1 .632974 
( 3 3 7 6  136 1 a 

-.1577351 E-01 
(-2.746255)a 

.127 6294 E-0 1 
(3.200879)a 

- .23 47 007 E-0 1 

(-3.740727)a 
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Table 4. (continued) 

.817 03 12E-0 1 
(1.976501 )b 

.5950 403 E-0 1 
(2.399861 ) a  

DS EA - .3 97 826 OE-0 1 
(-1 .401754)~ 

- .2363157 E-03 
(-1 .407286 IC 

DS EASQ 

.46 5 1 364 E-0 2 
( 3.6 87 877 1 a 

CAPDSEA 

-5.21 9284 
(-1 .625701 IC 

-1 2.40637 
(-1.768125)b 

TUNA 

SALM 1 .021486 
(.9252243) 

-3.850858 
( -1 .7 4837 2) b 

LCBSTER -1.900998 
( - .7 923983 1 

-12.04875 
( -2.292806 1 b 

TUNAGF -3.760706 
(-1 .450345)~ 

-1 8.82242 
( -3.427 295 1 a 

SALMGF -2.125618 
(-.7416811) 

3.077885 
(.4932753) 

SALMCRB -8.591 21 5 
( -3 . 1 91 1 09) a 

-16.27070 
(-2.1 51 564) b 

SALMM I S -4.661 404 
(-1 .929932) b 

-2 3 9 5 9 1  
( - .50766 13 1 

GFMIS - .3355561 
(-.1664704) 

6.21 8109 
( 1.427443 I C  

Notes: t - s t a t i  s t  I cs I n parentheses 
a - s i g n i f i c a n t  a t  t h e  9% level  
b - s i g n i f  lcant  a t  t h e  95% level 
c - s i g n i f  i can t  a t  t h e  90% I eve1 
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Table 5. Est lmat lon r e s u l t s  fo r  t h e  f i x e d  cost  share equations. 

mal ntenance Moor age Fees I n te res t  
(EQMA) ( MOOR) ( FEES 1 ( INTE)  

Equipment and 

R**2 .3 1337738 25041045 .36906188 .15384837 
RBAR**2 . 1 91 45373 .19959082 .32052818 . 1 1 8883 42 
SSR 34881 .091 4472.2670 41 54.381 0 444% .559 
SEE 18.055235 6.1 563437 5.95881 95 19.167931 
F-STAT 2.5706 4.9272 7.6055 4.3984 

Independent 
va r  iab I e C o  e f f  l c l e n t  Coeff I c i  en t  Coefflclent C o e f f i c i e n t  

CONSTANT 40.82162 17.68847 191.8860 -1 8.21 926 

N CCA 

OWA 

H I  

MPNP 

LEN 

L EN SQ 

CAP 

CAPSQ 

L ENCAP 

DALB 

DALB SQ 

DS EA 

( .266652911 (5.124115)a 

2.755549 
( .3 2333 85 11 

- .3466680fi-01 
(-289323611 

-3 .899325 
(-3.1 M437)a 

-5.800285 
(-4.1 12610)a 

-1 .629772 
( - .92 1 7 6 93 1 

.352607 1 
(.1192260) 

-2.81 4087 - .4912478E-01 
(-.489414611 (-.9154492) 

- .7 40 1 1 37 t o 2  
( - .134415411 

.4061211 If-01 
(.2513100:l 

2 4 1  5872 
(1.448545)~: 

- .1669324fi-02 
(-1 .636608)~: 

- .7 187638 -.1183%8 
(-3.675634)a (-2.207452)b 

(3.358062)a (-1.910008)b 

-9.7 2367 4 
(-3.1 05848)a 

.1242809 
(2.859161 )a 

5.7 82401 
( 2.76046 2) a 

.4150320 E-01 
( 2.081 202) b 

- .1415324 .61902%E-03 
(-2.41 B7O)a ( 2901 954) 

. 1 3 29500 E-0 2 
(3.265458)a 

.5 933 0 47 
(3.6551 55)a 



38 

Tab1 e 5. (continued) 

DS EASQ .1663341 E-02 .3532269E-03 .9525925E-O3 -.1531904E-O2 
(2.284692)b ( 1  .56957O)c (6  .DO6 13) (-2 .n4227 )b 

DS EADALB 

CAPDSEA .7 51 5524 E-02 
(2.036661)b 

DF I SH 

AGE 

AGESQ .4 87 83 52 E-0 2 
( 1.802329) b 

TUNA 8.92 4066 
( .7424904) 

SALM 1.875647 
( .5403068) 

LOBSTER 12 .OW46 
(1.823646)b 

TUNPI;F 12.41 405 
(1.638682)~ 

SALMGF -3.352830 
( - .3573529) 

SALMCRB -23 29745 
(-2.350708) b 

SALMMIS 9.080517 
( 1.27091 2) 

GFMl S -6.050616 
(-.9835183) 

- .2076056E-02 
( -4.950053 1 a 

- .237 03 87 E-0 2 
(-1 .742910)b 

.1171808 
(2.84 1 203 )a 

- .7550187E-O1 
(-1.825798) b 

- . 1 963304 E-0 1 
(-.1690914) 

Notes : t - s t a t i  s t i  cs I n  parentheses 
a - s l g n i f  l can t  a t  t h e  99% level 
b - s i g n i f i c a n t  a t  t h e  95% level  
c - s i g n i f  lcant  a t  t h e  90% level 
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Table ( 6 ~ .  ALBSIM Spreadsheet configuration, user inputs. 

I A I I  B I I  C I I  D 1 
1 I MSIM 
21 la: *** year: *** 
31 cap: *** 
41 age: *** PRICES: 
51 dsea: *** fuel: *** 
61 d a b :  *** albacore: *** 
71 doth: *** other: *** 
81HOME FORT: 
91 sd&la: *** (choose 

10 I n&cca: *** one) 
11 I orwa: *** 
12 I hj: *** 
13 I CATQI : 
14 I 
15 I 
16 I 
17 I 
18  I 
19 1 
20 I 
21 I 
22 I 
23 I 
24 I 
25 I 
26 I 
27 I 
28 I 
29 I 

albacore : 
other species 

(ore choice) 
tuna: *** 

salmon: *** 
lobster: *** 
tuna&*: *** 
Salm&gf: *** 

salmbcrb: *** 
salmisc: *** 
gf&misc: *** 
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Table 6C. ALBSIM Spreadsheet configuration model output. 

I A I I  B I I  C I1 D I I  
1 IATBsIM 
21 len: 53 year : 85 
31 Cap: 25 
41 age: 10 PRICES: 
51 dsea: 125 f u e l :  .93 
61 dalb: 80 albacore: 1200.00 
71 doth: 30 
8 1 H M  FORT: 
91 &&la: 1 
101 n&cca: 0 
111 orma: 0 
12 I hi: 0 
13 ICM'U-I: 
141 albacore: 
15 I other species 
16 I (one choice) 
17 1 tuna: 0 
181 salmon: 0 
191 lobster: 0 
201 tuna&(#: 1 
211 Salmgf: 0 
221 salm&crb: 0 
231 salmisc: 0 
241 gf&misc: 0 
25 I 
26 I 
27 I 
28 I 
29 I 

other: 800.00 

(choose 
On€!) 

tons: $ 
36.05 43264.80 

.oo .oo . 00 .oo 

.oo .oo 

.91 726.13 

.oo -00 

.oo -00 
-00 .oo . 00 -00 

WEWE: 43990.93 

CASH FLm: 

E I1 F I !  G I 

am: 
fuel :  12281.05 
trip: 4684.07 

fixed: 20802.50 
fees: 814.80 
moor: 1737.58 

eqma: 10297.71 
inte : 5059.97 
insu: 2892.44 

gross 6223.31 
- labor 9018.14 

301 = net -2794.83 
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