IUU Fishing: Economic Effects of [UU Imports

on U.S. Commercial Fishers

Species: Cod and Pollock
Model Release

Read Me :

This model accompanies the USITC report, Seafood Obtained via lllegal, Unreported, and Unregulated Fishing: U.S. Imports and
Economic Impact on U.S. Commercial Fisheries, Inv. 332-575. The report includes a quantitative analysis of the economic
impact of IUU imports on U.S. commercial fishers and U.S. commercial fishing production, trade, and prices. Economic effects
are modeled by species, with each species-level model customized to fit the unique features of the U.S. domestic industry.
Consumers of seafood products choose between domestic marine-capture sources, imports, and in some models, domestic
aquaculture products. Imports include both legal and IUU sources that enter the U.S. at the same price, so consumers cannot
distinguish an IUU from non-1UU product. 2018 data is used to establish an initial equilibrium with imports of IUU products
included in the baseline. The model then removes the IUU imports, as estimated in chapter 3, and solves for a new equilibrium
absent those products.

In the cod and pollock model, products are differentiated at the regional level. The four domestic varieties in the model are
Atlantic cod, Pacific cod, Atlantic pollock, and Alaskan pollock. The two import sources are imported cod and imported
pollock. The cod and pollock model includes cross-species substitution, so changes in the price of a pollock variety impacts
the price of the cod varieties. Annual catch limits (ACLs) are enforced in the model so modeled increases in domestic landings
cannot exceed their legal limits. Catch limits are modeled as a vertical asymptote directly in the supply equation and not as a
constraint.

There are two markets modeled: unprocessed and processed products. Landings of cod and pollock flow to three destina-
tions: the unprocessed market, the processed market, or are exported outside the country. The price of the processed cod and
pollock is a constant markup over the price of the unprocessed cod and pollock, so increases in domestic prices of landed fish
affect the price of processing. Initial consumption of unprocessed products, before the policy change was implemented, was
calculated as a residual using 2018 conversion factors from NOAA.

Data inputs in the simulation are in the BLUE-shaded cells (with sources for the input data listed in the cell below). Outputs
are in the GREEN-shaded cells. The white cells are intermediate calculations.

Note: p_xDU is the price of the unprocessed product sold to consumers. g_xDU is the quantity of landings, not the unpro-
cessed quantity sold to U.S. consumers. The unprocessed quantity sold to U.S. consumers must exclude exports and pro-

cessed product * conversion rate.
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1. Model Parameters

1.1 Within-Species Elasticity of Substitution

Source: USITC’s econometric estimation using the trade cost method in Riker (2020). More information can be found in the technical
appendix (appendix ).

Unprocessed cod: elasticity of substitution across varieties of unprocessed cod

Infe]= sigmacu = 4.706;

Processed cod: elasticity of substitution across varieties of processed cod

Infe]-= sigmacp = 4.706;

Unprocessed pollock: elasticity of substitution across varieties of unprocessed pollock
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sigmapu = 11.615;
Processed pollock: elasticity of substitution across varieties of processed pollock

sigmapp = 11.615;

1.2 Cross-Species Elasticity of Substitution

Source: USITC Staff Estimate and Interviews with Industry Participants.

Unprocessed: elasticity of substitution across unprocessed cod and pollock
betau =5.0;
Processed: elasticity of substitution across processed cod and pollock

betap =5.0;

1.3 Industry Price Elasticity of Demand
Source: USITC Staff Estimate.

Unprocessed
etau= -1.0;
Processed

etap = -1.0;

1.4 Illegal Imports Replacement Rates

Source: USITC Staff Estimate. Further discussion on qualitative factors and rate determination can be found in appendix | of the
USITC’s report.

Unprocessed cod: fraction of illegal imports replaced by legal imports of unprocessed cod
replcu = 0.30;

Unprocessed pollock: fraction of illegal imports replaced by legal imports of unprocessed pollock
replpu = 0.30;

Processed cod: fraction of illegal imports replaced by legal imports of processed cod
replcp = 0.30;

Processed pollock: fraction of illegal imports replaced by legal imports of processed pollock

| 3
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Inf+]:= replpp = 0.30;

1.5 Price Elasticity of Supply
Source: USITC Staff Estimate and Interviews with Industry Participants.

U.S. landings of Pacific Cod
In[+]:= ecb =5.0;

U.S. landings of Atlantic Cod
Inf+]= eca = 5.0;

U.S. landings of Alaskan Pollock
Infe]-= epw = 5.0;

U.S. landings of Atlantic Pollock

Inf]= epa =5.0;

1.6 Conversion Factors

Source: Conversion factors were obtained from NOAA Fisheries

Inf+]:= cr = 1.39;

2. Data Inputs

2.1 U.S. Landings Quantities and Prices

Source: National Oceanic and Atmospheric Administration. National Marine Fisheries Service (NOAA Fisheries). Fisheries of the United
States 2018. Current Fishery Statistics No. 2018. U.S. Department of Commerce. Silver Spring MD: NOAA, February 2020. https://www.-
fisheries.noaa.gov/resource/document/fisheries-united-states-2018-report.

Alaskan Pollock

Inf+ ]:= qpwd@ =1 525 855 000; (xkgx)

np-  ppwde = 0.2957; (x$/kgx)
Atlantic Pollock

n-j=  qpad@ = 3 074 000; (xkg=)
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Inf+]:= ppade = 1.7339; (*$/kg*)
Pacific Cod

m-1=  qcbd@ = 232 578 000; (xkgx)

no-  pcbd@ = 1.0280; (x$/kgx)
Atlantic Cod

n-j=  qcadd = 976 000; (xkg*)

np-  peade = 4.8945; (x$/kgx)

1= shrca = N[qcade / (qcade + qcbde) | ;

2.2 U.S. Processing Production Quantities and Prices

Source: National Oceanic and Atmospheric Administration. National Marine Fisheries Service (NOAA Fisheries). Fisheries of the United
States 2018. Current Fishery Statistics No. 2018. U.S. Department of Commerce. Silver Spring MD: NOAA, February 2020. https://www.-
fisheries.noaa.gov/resource/document/fisheries-united-states-2018-report.

Processed Alaskan Pollock

Inf+ ]:= qpwpdo = 200 304 000; (xkg=)

np-  ppwpd® = 3.0378; (x$/kgx)
Processed Atlantic Pollock

Inf+]:= qpapd0@ = 358 000; (xkgx)

no=  ppapd® = 7.7067; (x$/kgx)

Processed Atlantic Cod

n-}=  qcapd@ = 28 288 000 shrca ; (xkgx)

Inf+]:= pcapdd = 11.7518; (*$/kg*)
Processed Pacific Cod

Infe]:= qcbpde

28,288 000 (1 - shrca); (xkgx)

np-  pcbpdd = 2.47; (x$/kgx)
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2.3 Import Quantities and Prices

Source: IUU Estimate Database as described in Chapter 3 of the report. Note that Alaskan pollock refers to Walleye pollock in the
database, and Pacific cod refers to Pacific/Greenland cod in the database.

Unprocessed Pollock

Total imports

In[+]:= qput@ =1 977 996; (xkgx)

n-  pput@ = 2.54326; (x$/kgx)
Illegal imports
Inf+]:= qpui@ = 174 230; (xkgx)

Unprocessed Cod

Total imports

Inf+]= qcute

5792 445; (xkgx)

np-  peut® = 4.67084; (x$/kgx)
Illegal imports
Inf+]:= qcui@ = 352 828; (xkgx)

Processed Pollock

Total imports

In[+]:= qppt@ = 48 591 750; (xkgx)

n-  pppte = 2.86468; (x$/kgx)
Illegal imports
Inf+]:= gqppi® = 6,889 089; (xkgx)

Processed Cod

Total imports

In[+]:= qcpto = 67 589 782; (xkgx)

np-  pept@ = 8.11826; (+$/kgx)
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Illegal imports
= qcpi@ = 4781 077; (xkgx)

Calculation of legal imports

1= qpule = qput® - qpuiQ;

n-;= qculd = qcut® - qcuio;
n-1= qpple = qppte - qppie;
n-1= qcple = qcpto - qcpio;

2.4 Export Quantities

Source:National Oceanic and Atmospheric Administration. National Marine Fisheries Service (NOAA Fisheries). NOAA US Trade in
Fishery Products database. Accessed September 1, 2020. https://foss.nmfs.noaa.gov/apexfoss/f?p=215:2:14884747663545::NO

Inf+ ]:= qpae@ = 446 433 ; (xkg*)
Inf+ ]:= qpwe@ = 55 839 578; (xkg*)
Inf+ ]:= qcae@® = 284 184; (xkgx)
Inf+ ]:= qcbed® = 67,720 141; (xkgx)

In[+]:= qpwpe@ = 140 548 922; (xkgx)
In[+]:= qpape@ = 37 556; (xkgx)
In[+]:= qcape@ = 5 239 167 shrca; (xkgx)

n1=  qcbpe@ = 5239 167 (1 - shrca) ; (xkg)

2.5 Catch Limits

Alaskan Pollock

Source: National Oceanic and Atmospheric Administration. National Marine Fisheries Service (NOAA Fisheries). “Alaska Groundfish
Harvest Specifications.” Accessed November 19, 2020. https://www.fisheries.noaa.gov/alaska/sustainable-fisheries/alaska-
groundfish-harvest-specifications.

Inf+]:= gpwcap = 2,762 265 000; (xkgx)

Atlantic Pollock

Source: National Oceanic and Atmospheric Administration. National Marine Fisheries Service (NOAA Fisheries). “Northeast Multi-
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species (Groundfish); Fishing Year 2018 Regulations,” April 30, 2018. https.//www.fisheries.noaa.gov/bulletin/northeast-multispecies-
groundfish-fishing-year-2018-regulations.

gpacap = 38 204,000; (*xkg=)

Pacific Cod

Source: National Oceanic and Atmospheric Administration. National Marine Fisheries Service (NOAA Fisheries). “Alaska Groundfish
Harvest Specifications.” Accessed November 19, 2020. https.//www.fisheries.noaa.gov/alaska/sustainable-fisheries/alaska-
groundfish-harvest-specifications.

qcbcap = 242721 000; (xkgx*)

Atlantic Cod

Source: National Oceanic and Atmospheric Administration. National Marine Fisheries Service (NOAA Fisheries). “Northeast Multi-
species (Groundfish); Fishing Year 2018 Regulations,” April 30, 2018. https.//www.fisheries.noaa.gov/bulletin/northeast-multispecies-
groundfish-fishing-year-2018-regulations.

qcacap = 2 185 000; (xkgx)

2.6 Import Market Share Statistics

Imports percent in market for unprocessed pollock

N[1e0@ qpute / (qpute + (gpade - qpae@ - cr qpapd@) + (qpwde - qpwe® - cr qpwpde) ) |
0.165426

Imports percent in market for unprocessed cod

N[100 qcut@ / (qcut® + (qcade - qcae® - cr qcapde) + (qcbde - qcbe® - cr qcbpde) ) |
4.38749

Imports percent in market for processed pollock

N[100 qppte / (qppt@ + (qpwpd - qpwpe®) + (qpapde - qpape®) ) |

44.7161

Imports percent in market for processed cod

N[100 qcpte / (qcpte + (qcapde - qcape@) + (qcbpde - qcbpeo) ) |
74.5706

3. Calibration

Inf- ]:=

Inf- ]:=

Baseline values of unprocessed and processed apparent consumption and imports
vput@ = qputo pputo;

vcutd = qcuto pcuto;
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vpwdo = (qudo - qpweo - cr qpwpdo
vpadoe (qpadO - qpaeod - cr gpapdo

)

)

vcbd@ = (qcbde - qcbeo - cr qcbpde)
)

vcado = (qcadO - qcaeod - cr qcapdd) pcado;

vppto = qppte pppte;

vcpto = qcpto pcpto;

vpwpd® = (qpwpde - qpwpe@) ppwpde;
vpapde = (qpapde - qpape@) ppapdo;
vcapde = (qcapde - qcape@) pcapdo;
vcbpde = (qcbpde - qcbpe@) pcbpde;

3.1 Supply Parameters

qcade
ecad = N[eca
(qcacap - qcade)
cbdo
ecbd = N[ecb i
(qcbcap - qcbde)
ado
epad = N[epa ap
(apacap - gpade)
wdo
epwd = N[epw ap
(apwcap - qpwde)
acad = (qcaCap qcada) pcadeecad
acbd = (qchap —qcbda) pdeOerd;
apad = (gpacap - qpade) ppade®*’;
apwd = (qucap quda) ppwdeePd ;

3.2 Demand Parameters

vcbde ( pcbdo ) sigmacu-1
bcbd = ( ] H

vcado \ pcado

vcuto (pcuto ) sigmacu-1
bcut = ( ] H

vcado \ pcado

IUU Fishing Model - cod and pollock - model release.nb

Y : i —1
Pcu@ = (pcade’~>'8"™“ . bcbd pcbd@'~518"! + beut pcut@~STE™ M ) aigma ;

vpwd@ ( ppwdo \ sigmapu-1
bpwd = —— (—] H

vpado \ ppado

vputo@ ( pputo )sismapu-1
bput = —— (—] H

vpado \ ppado
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In[

In[
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In[

In[«]:
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I=

J:=

I=

I=

. . . 1
Ppu@ = (ppade’~>'8"P“ . bpwd ppwd@'~>1&"P! + bput pput@*~STE"P! ) Laigup ;

bpu =

vpado + vpwdo + vputo ( Ppu@ ) betau-1 .
vcado + vebdo + vcuto \ Pcuo ’

1
Pu@ = (Pcu@' "' 4 bpu Ppu@*~Pet™Y) Lheru ;

vcpto pcpto sigmacp-1
bcpt = ( ] .
vcapdo \ pcapde
vcbpdo cbpdo \ sigmacp-1
bcbpd = P (p P ) .
vcapde \ pcapdo
i i . 1
Pcpo = (pcapdgl—slgmacp + bcbpd pcbpdel-signace . pept pcpt01—51gmacp) Toigmeer
vppto pppt@ ) sigmapp-1
bppt = ( ] .
vpapd@ \ ppapdo
vpwpd® ( ppwpd@ \ sigmapp-1
bpwpd = ( ) ;
vpapdo \ ppapde

Pppo = (ppapdel-sigmapp + bpwpd ppwdel‘Sigmapp + bppt ppptel—sigmapp) Tiga

vpapdo + vpwpdo + vppt@ [ Ppp0 ) betapr-1
(=

vcapdo + vcbpdo + vepto \ Pcpo
1
Ppe = (Pcpel—betap + bpp Pppel—betap) 1—hetap;

qCUtO pue-etau-betau Pcuebetau—sigmacu pcutesigmacu

ku = ;
bcut
K qcpte ppe—etap—betap Pcpabetap—sigmacp pcptesigmacp
p= .
bcpt g

. New Equilibrium Calculation

Pcu = (pcadl—sigmacu + bebd pcbdl—sigmacu + bcut pcutl-sigmacu) —1—sigmacu;
3 . . 1
Ppu = (ppadl—slgmapu + bpwd ppwd1—51gmapu + bput pput1—51gmapu) m;
pcad pcapdo
pCapd =—
pcado
cbd pcbpdo
pcbpd = u;
pcbde
ppad ppapd@
ppapd = ——;
ppado
ppwd ppwpde
ppwpd = ———;

ppwdoe
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1
Pu = (Pcu~Pet 4 bpu Pput*et!) et
Pcp = (pcapdl'Sig’“acP + bcbpd pcbpdi-sigmach . pcpt pcptl'Sig'“a‘P) Toigner §
. . . 1
Ppp = (ppapdl-ngmapp + bpwpd ppwpd1—51gmapp + bppt pppt1—51gmapp) Toigw

Pp = (Pcpl—betap + bpp Pppl—betap) Tobetap §
Equilibrium equations

Supply (landings) of Atlantic cod = exports + consumer demand for unprocessed fish + consumer
demand for processed fish

E1l = qcacap - acad pcad ¢ == cr qcape® + qcae® +
ku Pubetau+etau Pcu51gmacu—betau pcad—51gmacu +cr kp Ppbetap+etap Pcp51gmacp—betap pcapd—ugmacp;

Supply (landings) of Pacific cod = exports + consumer demand for unprocessed fish + consumer
demand for processed fish

E2 = qcbcap - acbd pcbd=¢®? == cr qcbpe® + qcbe® + ku bcbd pubetau+etau peysigmacu-betau o q-sigmacu
cr kp bcbpd Ppbetap+etap Pcpsigmacp—betap pcbpd—sigmacp;

Supply (landings) of Atlantic pollock = exports + consumer demand for unprocessed fish + consumer

demand for processed fish

E3 = gpacap - apad ppad=¢P?? == cr qpape® + qpae0 +
ku bpu Pubetau+etau Ppusigmapu—betau ppad-sigmapu +Cr kp bpp Ppbetap+etap Pppsigmapp-betap ppapd-sigmapp;

Supply (landings) of Alaskan pollock = exports + consumer demand for unprocessed fish + consumer

demand for processed fish

E4 = gpwcap - apwd ppwd =P == cr qpwpe® + qpwe® + ku bpwd bpu Pubetau+etau pp sigmapu-betau 5, 4 -sigmapu
cr kp bpp bpwpd Ppbetap+etap Pppsigmapp—betap ppwpd—sigmapp;

Supply of imported unprocessed product = Demand for imported unprocessed product
E5 = qcul@ + replcu qcui® == ku bcut PyPetau+etau peysignacu-betau ey ¢ -signacu ;

E6 = qpul@ + replpu qpui®@ == ku bput bpu puPetau+etau ppysigmapu-betau p,, ,-sigmapu ,

Supply of imported processed product = Demand for imported processed product

E7 = qcple + replcp qcpi® == kp bcpt PpPetap+etap pepsignacp-betap et -sigmacp o

E8 = qppl0 + replpp qppio == kp bppt bpp Pp®etap+etap pppsignave-betap pppt-signape ;

FindRoot [ {E1, E2, E3, E4, E5, E6, E7, E8}, {pcad, pcad@}, {pcbd, pcbdo}, {ppad, ppado},
{ppwd, ppwd@}, {pcut, pcut@}, {pput, pput@}, {pcpt, pcpto}, {pppt, pppto}]

{pcad » 4.90224, pcbd » 1.02972, ppad » 1.73776, ppwd - 0.296148,
pcut -» 4.72171, pput - 2.5614, pcpt -» 8.31757, pppt » 2.92315}

pcadl

pcad /. %;

pcbd1l pcbd /. %%;

ppadl

ppad /. %%%;
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nf-1= ppwdl = ppwd /. %%%%;
1= pcutl = pcut /. %%%%%;
1= pputl = pput /. %%%%%%;
1= pcptl = pept /. %%%%%%%;
1= ppptl = pppt /. %%%%%%%% ;

pcadl pcapde

1= pcapdl =
pcado
cbd1l pcbpde
1= pcbpdl = Peod” peopd .
pcbdo
ppadl ppapde
n-= ppapdl = ————;
ppade
ppwdl ppwpdo
n-7= ppwpdl = ———— 3
ppwdo
. . . X
n-1= Peul = (pcad1'-si&"<Y . pcbd pcbd1?-518"Y 4+ beut peutl?-SEMY) g ;
3= Ppul = (ppadll-sigmapu + bpwd ppwdll-sigmapu + bput pputll—sigmapu) Totgma

1
inf-1= Pul = (Pcull'beta” + bpu Ppull'beta”) 1-betau §

: . A 1
np= Pepl = (pcapdl'~si8"P 4 bcbpd pcbpd1~18"P 1 bept peptl?SiENP) Liignac ;

. . . 1
np= Pppl = (ppapdl'~si&"PP 4 bpwpd ppwpd1'~>1E"FP . bppt pppt1lSENPP) sigar ;
nf-1= Ppl = (Pcpll'betap + bpp Pppll'betap) 1-betap }

- qcadl = qcacap - acad pcadl-c9;

ni-1- qcbdl = qcbcap - acbd pcbd1-¢<bd;

n-1- qpadl = qpacap - apad ppad1-¢P2d;

1= qpwdl = qpwcap - apwd ppwd1-eP*d;
n-1= qcutl = qcul® + replcuqcuio;
n-1= qputl = qpul® + replpu qpuie;
n-1= qcptl = qcpl® + replcp qcpio;

n-1= qpptl = qppl® + replpp qppi@;

1= qcapdl = qcape® + kp Pp1Petap+etap pepyq sigmacp-betap e qpgq -sigmacp

1= qcbpdl = qcbpe® + kp bcbpd Pp1Petap+etap pepyg sigmacp-betap neppg -sigmace
v-1= qpapdl = qpape® + kp bpp Pp1°¢taP<aP ppp1siEnapp-betap ppapdy -sienap;

1= qpwpdl = qpwpe® + kp bpp bpwpd Pp1Petap+etap pppq signapp-betap pp\ypqq -signapp o
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5. Results
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Atlantic Cod
Percent change in domestic price of unprocessed Atlantic cod

(pcad1 - pcade) 100

pcado

0.158091

Percent change in quantity of domestic Atlantic cod landings

(qcad1 - qcade) 100

qcado

0.78732

Percent change in price of processed Atlantic cod

(pcapd1 - pcapde) 100

pcapdo

0.158091

Percent change in quantity of processed Atlantic cod

(qcapd1 - qcapde) 100

qcapde

4.68659

Change ($) in operating income, unprocessed product

N[ (1/sigmacu) (pcadl (qcadl - qcae@ - cr qcapdl) - pcad@ (qcade - qcae@ - cr qcapde) ) |

850.07

Change ($) in operating income, processed product

N[ (1/sigmacp) (pcapdl (qcapdl - qcape@) - pcapd@ (qcapde - qcape®)) ]

14 237.

Change in landings (in kg)
N[qcadl - qcado]

7684.24
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14 | IUU Fishing Model - cod and pollock - model release.nb

Pacific Cod
Percent change in domestic price of unprocessed pacific cod

(pcbd1 - pcbde) 100
pcbdo

In[«]:=
out[ ]= 0.166902

Percent change in quantity of domestic pacific cod landings

(qcbd1 - qcbde) 100
qcbdo

In[e]:=
Out[ = 0.758949

Percent change in price of processed pacific cod
(pcbpd1 - pcbpde) 100
pcbpdo

In[«]:=
out[ ]= 0.166902

Percent change in quantity of processed pacific cod

(qcbpd1 - qcbpde) 100
qcbpde

Infe]=
outf+J= 4.65093

Change ($) in operating income, unprocessed product

n-1= N[ (1/ sigmacu) (pcbdl (qcbdl - qcbe® - cr qcbpdl) - pcbd@ (qcbde - qcbe® - cr qcbpde) ) |

outf+]= 33 582.6

Change ($) in operating income, processed product

Inf+ = N[(l//sigmacp) (pcbpd1 (qcbpdl - qcbpe@) - pcbpde (qcbpde - qcbped) ) |

Outf«]= 708 ,906.

Change in landings (in kg)
n-1= N[qcbdl - qcbd@]

outf+J= 1.76515 x 10°

Atlantic Pollock

Percent change in domestic price of unprocessed Atlantic pollock



Inf+]:=

Outf«]=

In[«]:=

Out[+ ]J=

In[«]:=

Out[«]=

In[«]:=

Out[«]=

In[«]:=

Out[«]=

In[«]:=

Out[» =

Inf+]:=

Out[«]=

IUU Fishing Model - cod and pollock - model release.nb

(ppad1 - ppade) 100

ppade

0.222859

Percent change in quantity of domestic Atlantic pollock landings

(qpad1 - gpade) 100

gpade

1.11251

Percent change in price of processed Atlantic pollock

(ppapd1 - ppapde) 100

ppapdo

0.222859

Percent change in quantity of processed Atlantic pollock
(qpapd1 - gpapde) 10e
qpapde

9.84008

Change ($) in operating income, unprocessed product

N[ (1/sigmapu) (ppadl (qpadil - qpae@ - cr qpapd1) - ppad@ (qpade - qpae@ - cr qpapde) ) |

-1500.82

Change ($) in operating income, processed product

N[ (1/sigmapp) (ppapdl (qpapdl - qpape@) - ppapde (qpapde - qpapeo)) ]

23.899.8

Change in landings (in kg)

N[gpadl - gpade]

34.198.7

Alaskan/Pacific Pollock

Percent change in domestic price of unprocessed Alaskan pollock

| 15



16 | IUU Fishing Model - cod and pollock - model release.nb

(ppwd1 - ppwde) 100

In[«]:=
ppwdoe

outf+J= 0.151365

Percent change in quantity of domestic Alaskan pollock landings

(qpwd1 - qpwde) 100

In[«]:=
qpwde

outfJ= 0.752732

Percent change in price of processed Alaskan pollock

(ppwpd1 - ppwpde) 100

In[«]:=
ppwpdo

Outf«J= 0.151365

Percent change in quantity of processed Alaskan pollock
(qpwpd1 - qpwpde) 100
qpwpde

In[«]:=
outf+J= 3.55515

Change ($) in operating income, unprocessed product
n-1= N[ (1/sigmapu) (ppwdl (qpwdl - qpwe® - cr qpwpdl) - ppwd@ (qpwde - qpwe® - cr qpwpde) ) |

Outf«]= 86,388.9

Change ($) in operating income, processed product
n-1= N[ (1/sigmapp) (ppwpdl (qpwpdl - qpwpe®@) - ppwpd@ (qpwpd® - qpwpee) ) |

ouf-=  1.88894 x 10°

Change in landings (in kg)
inf-1= N[qpwdl - qpwdO]

our-=  1.14856 x 107

Cod Imports

Percent change in price of unprocessed cod imports



Inf+]:=

Outf«]=

In[«]:=

Out[+ ]J=

In[«]:=

Out[«]=

In[«]:=

Out[«]=

Inf+]:=

Outf«]=

In[«]:=

Out[+ ]J=

In[«]:=

Out[~]=

IUU Fishing Model - cod and pollock - model release.nb

(pcutl - pcute) 100

pcuto

1.08911

Percent change in quantity of unprocessed cod imports

(qcutl - qcute) 100

qcuto

-4.26382

Percent change in price of processed cod imports

(pcptl - pcpte) 100

pcpto

2.45513

Percent change in quantity of processed cod imports

(qcptl - qcpte) 100

qcpte

-4.95157

Pollock Imports
Percent change in price of unprocessed pollock imports

(pputl - ppute) 100

pputo

0.713169

Percent change in quantity of whole unprocessed pollock imports

(qput1 - gpute) 100

qputo

-6.16589

Percent change in price of processed pollock imports

(ppptl - pppte) 100
pppte

2.041

Percent change in quantity of processed pollock imports
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18 | IUU Fishing Model - cod and pollock - model release.nb

(apptl - qppte) 100
appto

Infe]-=
OutfJ= -9.92424

Percent change in price indexes

(Pu1-—Pu0) 100

(Pcul - Pcue) 100 (Ppul - Ppue) 100
Inf[«]:= 3

Pcue ’ Ppue Pu@ ’
(Pcpl - Pcpe) 100  (Pppl - Pppe) 100 (Ppl - Ppo) 100}
Pcpo ’ Pppo Ppo

outf+ J= {0.321034, 0.159675, 0.208838, 2.2262, 0.916093, 1.76114}



