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Abstract

The Portland Fish Exchange, founded in 1986, is America’s first all-display fresh seafood
auction. The ability to observe each lot of fish before it is sold enables buyers to offer prices that reflect
the perceived quality of the fish they bid on. As a result, the price per pound paid for lots of identical fish
can vary can vary significantly on any given day, implying that some boats or sellers may benefit from a
“reputation” effect for high quality fish. In this study I explore the factors that explain the price
differentials paid for a given type of fish using data from the PFEX over the period 2009-14. Controlling
for the type of fish, the day, month, and year in which the lot was sold, the weight of the lot, the buyer,
and the total amount of fish sold on a given day, I attempt to explain the reputation effect using both a
boat fixed effects model, and a model that controls for the type of gear used to catch the fish, the length of
vessel, and the length of the trip. I attempt to determine if the reputation effect is stable over time, and if it
is related the cumulative number of landings for a given boat, which measures the degree of familiarity a
buyer would have with a given seller.
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Section I: Introduction

Prior to the founding of the Portland Fish Exchange (PFEX) in 1986, there was little
incentive for fishermen throughout New England to focus on improving the quality of the fish
they sold to their customers. In the three major fishing ports in Massachusetts, Boston, New
Bedford, and Gloucester, buyers never saw the fish they purchased until they took physical
possession of the fish. In Gloucester fishermen established long-term relationships with buyers,
agreeing to sell their fish at mutually agreed upon prices that were based on prices at other
fishing ports throughout New England. In New Bedford buyers would agree to purchase all of
the fish landed by a given boat without being able to see the fish, often times obtaining species or
sizes of fish for which they had little interest. In Boston buyers would bid on all of the species
landed by a given boat, thus avoiding taking other unwanted sizes or species. In every case,
however, the buyer bought the fish “sight unseen”, thus providing fishermen with little incentive

to improve the quality of their catch.

The PFEX was the first all-display auction to open in the United States, although all-
display auctions have existed in Europe and Japan for decades. The PFEX represents a “neutral
market” in the sense that it is not owned by the buyers or sellers; the PFEX obtains its funding
from fees received from the buyer and seller on each lot of fish sold, from services such as
processing, storage, and shipping, and from revenue from the State of Maine and the City of
Portland. The PFEX provides over two million pounds of fish annually to twenty-two different
buyers, who in turn provide fish not only to the majority of local fish stores and restaurants
throughout Maine, but also to fish wholesalers and processors who fish throughout the Northeast

and the entire United States.

Between 2006 and 2014 one hundred and ten fishing boats landed fish at the PFEX,
although only seventy boats did so on a regular basis. The boats land their fish in the evening
before they are auctioned, or early in the morning before the auction begins at 11 am. Workers at
the PFEX sort the fish by species, size, and boat into lots that contain anywhere from one pound
to 1,200 pounds. Each lot contains only a single species, Cod for example, and are further
divided by size, large, medium, or small. Each lot of medium or market Cod, for example, is boat

specific — the same size and species of fish from one boat are never mixed with fish from another
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boat. The lots of fish are then tagged with the name of the boat, the day the fish were landed, and
a lot number. The lots are then moved to a central refrigerated display section where buyers, or
professional fish graders that represent the buyers, may inspect each lot of fish before bidding on
it. The buyers and their representatives focus both on the freshness of the fish in each lot and
their expected yield, or how much saleable product each fish will provide. Sellers have an
incentive to adopt fishing and storage techniques, such as gutting, bleeding, and icing the fish on

deck or in the hold immediately in an effort to command a higher price for their fish.

The price per pound for a given type and size of fish varies from year to year, month to
month, and from day to day, depending on regulatory quotas, migratory patterns, weather, the
number of buyers and sellers, etc. For example, as shown in the figure below, the prices for a
300-pound lot of Atlantic Medium Cod, on August 2, 2009, vary from approximately $0.55 per
pound to $1.20 per pound. This shows that some boats/sellers received almost double the price
for their lot of fish than others. The figure below also shows a wide range of prices on that day,
which could potentially be caused by reputation effects and premiums, received by certain boats

for their fish.

Figure 1

Prices for Market Cod, August 2, 2009
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The focus of this study is to explore, and hopefully understand, why the prices of
different species and sizes of fish vary by year, month, and day, and in particular whether or not
different boats systematically receive higher or lower prices for the fish that they sell; ie.,
whether or not boats develop reputation effects that lead to price differences across sellers. The
statistical models are estimated using a panel data set containing over 70,000 observations
obtained from the PFEX covering the period 2009-2014. The models control for year, month,
day, species, and seller fixed effects, and allow for the estimation of price differentials across
boats controlling for these factors. Further analysis is then undertaken to determine what role, if
any, the type of gear employed by a boat and the length of fishing trip they undertake, play in
determining the price they receive for their fish. In addition, for a sample of boats I explore
whether or not these reputation effects are stable over time. Finally, 1 study whether or not the
number of interactions between buyers and sellers, as measured by the number of times a boat

lands fish at the PFEX, affects the price they receive for their fish over time.
Section II: Literature Review

Authors in the discipline of economics have previously studied fish markets similar to the
Portland Fish Exchange. Kathryn Graddy (2010) studied the daily supply and demand for
Whiting fish at the Fulton Fish Market. This study only analyzed the prices and related
movements of one type of fish and a single dealer. In my study, 1 look at multiple species of fish
and focus more on the sales of multiple dealers and combining the values based on fish type and
size. Thus allowing me to examine possible reputation effects and continuity of these effects
over time. Graddy, on the other hand, knew nothing about the boats or sellers in her sample and

was simply looking at the shifts in supply and demand for Whiting.

Like this study, Graddy also uses aggregate data and thus requires some sort of control
for the endogeneity derived from using total data. Graddy also shows that simply using OLS
would result in biased estimates for our coefficients and thus demonstrates the necessity to use
instrumental variables to correct for the potential bias. The methodology of Graddy’s study
assumes that the weather variable of wind speed enters the supply equation and will presumably
have no effect on the demand for fish, thus making it a supply shifter. Graddy states that a high
wind speed will suppress quantities of fish supplied and increase prices for this fish just as one

would expect from an inward shift of the supply curve. The basic concept behind the
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Alternatively, I could estimate the FE equation 6 times, once for each year, and then test if

rankings are constant over time.

To test for the stability of the reputation effect over time the FE model was estimated
each year with two adjustments: (i) the year fixed effects were dropped, since the model was
estimated using the data from a single year, and (ii) some of the boat dummy variables were
deleted each year since most boats did not land fish at the PFEX each year during 2009-14. The
results from running this estimation are shown in the table below. I cannot simply just observe
the rankings and prove that one always looks to be the highest or the smallest. In order to test if
the rankings are stable over time I had to remove the observations that had missing coefficients
for certain years. The final sample was 10 boats that had been present at the exchange for all 6
years of our sample. The coefficients for each of these units can be seen in Table 11 shown
below and see Appendix Table 2 for a full list of the 28 boats with coefficients. I used
Friedman’s nonparametric two-way analysis of variance and Kendall’s coefficient of
concordance to test the null hypothesis that the rankings are not stable over time. Kendall’s
coefficient of concordance is distributed as a chi-squared and is bounded between 0 and 1, with a
higher value meaning the rankings are correlated over time. In this case Kendall’s coefficient of
concordance is equal to 0.9509, which is significant at the 1% level. Thus, for the 10 boats for
which I have complete data, I reject the null hypothesis that the annual rankings are random over
time, and conclude that there is some evidence that the higher ranked boats in one year remain

among the higher ranked boats in later years.
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The results thus far indicate that the boats in our sample receive different prices for the
fish that they land, but that not all of the variation in the prices is due to the type of gear they
employ, the length of the trips they take, and the size of their boats. For example, the estimates
from the BC model indicate that boats that use gillnets receive higher prices for their fish, but the
three highest ranked boats from the FE model, Harmony, Teresa Marie 4 and Teresa Marie 111 all
employ trawl nets. It would thus appear that other non-observable factors, such as the skill of the
captain and the crew and the manner in which the fish are handled play an important role in
determining the price received by a given boat. The importance of these non-observable factors
is consistent with the fact that the boats with the second and third highest rankings, the Teresa
Marie 4 and the Teresa Marie 111, have the same owner' and thus share many of these non-

observable factors.

My final piece of analysis is confucted around the cumulative landing variable mentioned
earlier. When a boat lands at the PFEX for the first time the buyers will have little if any
knowledge about the captain or the methods used in handling the fish. Over time, however, as
the boat makes successive landings buyers will have more opportunities to learn about the
quality of the fish, which in turn will help to establish the boat or captain’s reputation.. It would
thus be useful to examine the relationship between the number of times buyers and sellers
interact, and the prices the sellers receive for their catch. To explore this relationship I calculated
the running total of the number of times each boat landed fish at the PFEX, or cumlanding,
during the period 2009-14. The data start on March 10, 2009 so any boat landing fish then will
have a value of cumlanding = 1, regardless if they have landed hundreds of time at the PFEX
prior to this date. In an'effort to minimize this issue, cumlanding is computed beginning March
- 10, 2009, but only data during 2010 to 2014 are used to explore the relationship between the
prices and cumlanding. Boats that land regularly at the PFEX may have values of cumlanding in
excess of 100 in 2014, while boats that didn’t land any fish in 2009 will have a value of
cumlanding = 1 when they first land fish in 2010.

To determine how long it takes to establish a “reputation” at the PFEX ten different
dummy variables were created, with firstlanding = 1 if cumlanding = 1 and 0 otherwise,

secondlanding = 1 if cumlanding = 2, and 0 otherwise, up to tenthlanding = 1 if cumlanding =

! The Teresa Marie 4 is not the successor of the Teresa Marie I11; both boats landed fish throughout the period 2009
-~ 2014, and thus are two different boats with the same owner.
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10, and 0 otherwise. The BC model was then estimated, first including firstlanding, then re-
estimated adding secondlanding, etc. through the tenthlanding to test whether boats that land fish
for the first time at the PFEX are penalized in terms of receiving lower prices, and if so, for how
long the penalty lasts. The results from this estimation are shown in column 1 of Appendix Table
3. The estimated coefficient of firstlanding was negative and significant at the 1% level in every
case but one, and in almost every case the estimated coefficients for the additional landings were
statistically insignificant. In general, boats landing fish for the first time at the PFEX receive
prices per pound approximately 10.0 - 12.5% lower than the prices they receive for later

landings, but this penalty disappears after the first landing.

Next, the model was estimated with the firstlanding variable and the continuous variable
cumlanding to determine if fishermen receive higher prices as they increased their landings at the
PFEX after the first landing. The estimated coefficient on firstlanding is -.10.81 and is
significant at the 1% level, indicating that boats landing for the first time suffer a 10.81% penalty
in price per pound. The estimated coefficient for cumlanding is positive and marginally
significant at the 13% level, providing weak support for the hypothesis that sellers receive higher
prices as the land more frequently at the PFEX. This can be seen in column 2 of Appendix Table
2.

To test whether the relationship between the log of price and cumlanding is linear |
ranked the values of cumlanding from lowest to highest, and then divided the observations into
quintiles. I then created four different dummy variables, cumlanding20 = 1 if cumlanding is in
the bottom quintile all landings (< = 39), cumlanding40 = 1 if is cumlanding is in the second
quintile (39 <= cumlanding < 60), cumlanding60 if cumlanding is in the third quintile (60 <=
cumlanding < 90), and cumlanding80 if cumlanding is in the fourth quintile (90 <= cumlanding

< 126); the top quintile, with values of cumlanding > 126 was the omitted variable.

The estimated coefficients for this model are in the third column of appendix table 3. The
estimated coefficient for firstlanding is -.1249 and is significant at the 1% level, a result that is
consistent with the estimates of the other models. The estimated coefficients for the quintile
dummy variables are all negative and significant at the 10% level or better, with the exception of
cumlandingl020, which is statistically insignificant. The negative coefficients for the quintile

dummy variables indicate that lots sold from boats with values of cumlandings in the bottom
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80% sell at a discount relative to lots sold by boats with more than 126 cumulative landings. In

an effort to explore this issue further I tested the following two null hypotheses:
Ho: cumlanding20 = cumlanding40= cumlanding60 = cumlanding80 =10
Ho: cumlanding20= cumlanding40 = cumlanding60 = cumlanding80

The first hypothesis was rejected at the 1% confidence level, indicating that the prices for
the bottom four quintiles were significantly different than prices for the top quintile; i.e. lots sold
from boats with more than 126 cumulative landings received higher prices. I was unable to reject
the second hypothesis at the 10% level, however, indicating that the relative price discount for

the lower four quintiles is the same.

It is important to note that my findings do not tell me anything about the direction of the
relationship between price and cumlandings. It may be the case that some boats receive relatively
higher prices when they first land fish at the PFEX, and as a result they continue to land fish
there; in this case a higher price may be said to cause an increase in cumlandings over time.
Alternatively, some boats may receive lower prices when they first land fish at the PFEX, but
over time they learn to improve the quality of their catch, and thus receive higher prices over

time; in this case an increase in cumlandings leads to higher prices over time.
Section VI: Conclusions

The results from this analysis show mixed effects on the pricing of fish at the Portland
Fish Exchange. As stated earlier, I see significant effects on price based on the day, month and
year the fish are sold. Additionally, I find that certain buyers may inflate the price of fish due to
outside demand structures. Similar to previous research (McConnell and Strand, Lee) I find that
type of gear and boat length do play a significant role in the determinants of price. But the results
of my two specifications are mixed. The BC model shows that the use of gillnets receive higher
prices for their fish but trip length has no impact on price but the FE model shows that boat
coefficient rankings are independent of gear type and trip length. This shows that there are
unobservable characteristics that may play an important role in determining the prices that each
boat receives.

This theory is supported by factual evidence. The boats with the three highest rankings all

employ trawl nets, which contradicts the BC model indication that boats that use gillnets
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command a higher price for their fish. The potential importance of non-observable factors is also
supported by the fact that the boats with the second and third highest rankings have the same
owner and thus potentially share many of these non-observable characteristics.

I also find that annual rankings over time are consistent, in that I find some evidence that
higher ranked boats in one year remain among the higher ranked boats in later years. This shows
that reputation effects are stable over time and could potentially lead to certain boats getting
consistently higher prices at the auction. Additionally, I found boats receive a penalty for their
first cumulative landing at the exchange but this penalty completely disappears after the first
landing. 1 also find that lots sold from boats with values of cumulative landing in the bottom 80%
sell at a discount relative to lots sold by boats with more than 126 cumulative landings but was
unable to confirm that there was any difference in discount among the 4 lower quintiles. As
noted earlier, my findings do not tell me anything about the direction of the relationship between
price and cumlanding.

Going forward, it would be beneficial to the literature to attempt to analyze or control for
the unobservable effects, like crew and captain, which potentially cause my results to be mixed.
This could potentially clarify and show a more concrete effect of the various boat characteristics.
Additionally, the study of cumulative landings and reputation over time provide a new platform
to continue to study relationship management between buyers and sellers at these auctions.
Given that boats know premiums for good quality fish are consistent over time, in these
particular auctions, boats may be incentivized to improve and maintain the quality of their catch
in order to command a higher price. These reputation effects could be broadened to larger scale,
international auctions as well, where larger boat size and stricter regulations could possibly add

more control variables.
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Appendix Tables
Appendix Table 1:
€1 @
VARIABLES Inprice inprice
totweight , -5.45¢-06" -5.42¢-06*
{1.30e-06) {1.29e-06)
weight -0.000373* -0.000360**
} (4.60e-05) (4.330-05)
weight2 o 1.60e-07 1.54e-07+
o . (3.43e-08) (3.29¢-08)
old ; 0.0269 0.0269
. . I . .(o0281) (0.0275)
Sunday % LS .
e e ... (0:0265) ... (0.0269)
Thursday o 0.0105 0.0111
(0.00961) (0.00945)
Tuesday -0.0216* -0.0231*
(0.0120) (0.0121)
Wednesday ] 0,0371" 0.0373**
(0.0100) (0.00957)
February -0.00775 -0.00619
{0.0578) (0.0576)
March ) -0.0151 -0.00716
- - (0.0359) (0.0393)
Apiil 0.139~ 0.131*
‘ (0.0330) {0.0352)
May . 0.0518% 0.0411
. o ] (0.0309) (0.0317)
dune . _...70.0789™ -0.0877™
} o ) (0.0313) (0.0335)
July - : 10.0148 0.00672
. s (00352 (0.0376)
August . . 0eoo722 -0.00839
s — ... £0.0308) (0.0329)
September 0.0752* 0.0623*
(0.0323) {0.0348)
October 0.0872** 0.0794"
(0.0276) {0.0299)
Nowember -0.0245 -0.0313
(0.0319) (0.0336)
December 0.0661* 0.06427
(0.0389) {0.0378)
2010 ) 0158 0.158
L N (0.0410) (0039
2011 ; : 0.233 0.237
: ©.0321y (0.0319)
2012 ) - 0.337™ 0.337
] ] . (0.0216) {0.0211)
2013 0.337* 0.338
. . e s e - 0.0296) . (0.0206)
. 2014 0.396" 0.394*+
(0.0259) (0.0261)
length 0.00467"+
; ) (0.000716)
gillnet 0.0269*
(0.0117)
multipledays . . ) 0.00341
- (0.0119)
Constant S 0910 .. 0.687
S (0.0557) (0.0537)
Fixed Effects ,
fem Y Y
Seller/Boat Y )
Buyer Y Y
Obsenations 70,646 70,646
R-Squared 0.724 0.723

Standard emors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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12046
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Appendix Table 2:
Vessel | 2009 2010 2011
Amerlcan Hentage ‘ 0 0.
Black Beauty o 0 0.
Brldget Lelgh 0 0
Free Bird -0.0348  0.6562
GulfVenture 0 4 0
Hannah Jo 00233 0.8081
Harmony 0.1909 0.9409 -
Heidi & Elisabeth 0.0666  0.7905
High Roller -0.0566  0.8097
‘Jeanne C 0.0045 06779
S R e
Lauren Dorothy2 | -0.1247 0.6967
Leslie & Jessica = -0. 1074  0.8306
Maria & Dorothy 0.0180  0.8616
MarionJ 0o 0
Miss Maura 0 N o
North Star 0 09035
Pamela Grace -0.0110 0.7264
Pretender -0.0064 0.8213
Rachel T 0.0266 0.8737 -
Rolling Stone -0.0533 0.7833
Safe Haven B -0.0072  0.8056
Sara Gale -0.0502  0.8333
Shannon Kristine 00359 08153
Sweet Misery 0o 0o
Teresa Marie 4 102193 1.1307
Teresa Mane III 0. 3893 L 0800 :
Theresa Irene 0. 08129

1.2292

1.3269

13747

1.2640
1.3285
1.3196
1.3276
1.3307
1.3342

2013

13431

13217

1.5165

12447

13231

Jadeja Honors Thesis

2014
0 0.0852
0 0
1.3409 1.3874
1.4345 0
 1.4363 1.3520
; 0 1.3241
1.6220 0
1.4635 1.3920
1.3068 1.0916
1.3646 1.2869
‘ 0 0
11.3438 0
1.5063 1.390
0 1.555
0 1.322
0 0
1.4839 1.3537
0 0
1.4680 1.3894
1.4622 1.3595
1.4596 1.3415
14172 0
1.4259 1.3464
1.1421 0
1.4970 0
1.6403 1.3699
1.4480 - 1.3311
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Appendix Table 3:

- ) @ ®
VARIABLES Inprice Inprice Inprice
‘totweight -5.80e-06*" -5.94e-06"" -6.10e-06"*

(1.82e-08)  (1.82e-06)  (1.85e-06)
weight -0.000327*** - -0.000334™" -0.000330"**
; ; (3.89¢-05)  (4.03e-05)  (4.21e-05)
weight2 1 ‘23e—07f'** 1.25e-07***  1.24e-07**
(3.30e-08) . (3.37e-08) - (3.48e-08)
old © 0.00448 0.00904 0.00738
{0.0283) (0.0280) (0.0277)
firstianding - -0.118*** -0.108** -0.125
, - {0.0395) {0.0380) (0.0400)
secondianding -0.0371
, (0.0842)
thirdlanding -0.0785
R (0.0753)
fourthianding - 0.0247
R (0.0824)
fithlanding -0.00768
(0.0659)
sixthlanding ~-0.103
) (0.108)
sewenthlanding 0.0803
(0.0839)
eigthlanding 0.0382
; {0.146)
ninthlanding 0131
(0.0547)
tenthlanding 0.0343
{0.0830)
gilinet ~0.0232 0.0162 0.0239~
(0.0144) (0.0175) (0.0129)
multipledays 0.00925 0.0143 0.0156
(0.0149) (0.0162) (0.0159)
length 0.00401*** ~ 0.00434**  0.00401**
{0.000874)  (0.000686) (0.000652)
cumianding 0.000167
; (0.000110)
pct1020 -0.0146
(0.0197)
pet3040 -0.0321%
, (0.0167)
pct5060 -0.0493
S {0.0149)
pct7080 -0.0353*
- (0.0129)
Constant ;o _0.910m 0.895*** 0.936***
' (0.0580) (0.0536) {0.0542)
Fixed Effects
ltem Y Y Y
Month Y Y Y
Day Y Y Y
Year Y Y Y
Buyer Y Y Y
Obsenations 56,310 56,310 56,310
R-squared 0.712 0.711 0.711

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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