DEVELOPING METHODOLOGY ANALYZING THE MRFSS
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Introduction:

     We must understand the any statistical method can be subject to failure in any one given year. The MRFSS is presented that it can’t fail as long as the method is consistence. I believe that the data can drift far enough from the true value that it will appear to fail. The value in the MRFSS is only an approximate value of the true value. The true value is a point an exact value while the MRFSS is like a donut small in size with low PSE and large in size with higher PSE. Since we truly don’t know the true value of the MRFSS, we should apply Statistical Probability rules. We need a test to check the value that it does belong to a correct universe if that value greatly deviated from it median. We need to know when a value may need to be rejected and we would also need to know a value that bridges the gap between universes. We will address these issues in this report.

Q-TEST:

When a set of data contains and outlying value that appears to differ excessively from the average. We than must make a decision to retain or disregard it. If we accept questionable value in the MRFSS, we run the risk of retaining results that are spurious and have an inordinate effect on the average of the data. On the other hand, if we set lenient limits on precision and makes rejection. We are likely to discard value that rightfully belong to the set and introduce a bias to the data. We must understand that there is no universal rule that can be invoked to settle this question. 

   There are a number of statistical criteria suggested to aid in deciding whether to retain or reject a measurement. The Q-test “R.B. Dean and W J Dixon, Anal. Chem. , 23, 636. (1951)” is the ratio difference separating the outlying result and its nearest neighbor in the numerator, and the spread of the measurement in the denominator. We must utilize the available data in the MRFSS out to five year and use the Q5 value. The reason for 5 year the need the most current available data base on the current fish biomass and fishing regulations. The reason I chosen only five years if we have too large a data set the universe would become to large to manage. Remember we are managing the fisheries in real time. The Q formula listed below

Vo-Vn / Vo-Vl >Q5 for data reject

Vo-Vn / Vo-Vl <Q5 for data retention

Vo - value outlying (value in question)

Vn - value neighbor next to outlying in value

Vl - value lowest in the set of five

Q5 - using 5 value observations which is .64

EVENT HORIZON VALUE:

     We must have a replacement value if we are going to reject the data we can’t just plug a number or average because this would inject bias in the data.  Just like we used the Q-test to reject the data be can use the Q-quotient to find the Event Horizon Value (EHV). The EHV is a value that exists in two universes of median data that is the median universes it is in and the median universe that it changing too. This value would bridge the gap of the changing universe without biasing the data. The MRFSS data jumps and starts around a true value this would provide linear continuity as the data set changes. The formula is as stated below.

EHV= (Vn - .64(Vl))/ .36

Vn - value neighbor next to outlying in value

Vl - value lowest in the set of five
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Conclusion:

   Using the Q-test and EHV replacement should be used in good judgement. The use of the Q-test and EHV replacement data should be well documented and reasoning outlined. EHV replacement value imposes limits in magnitude but not it directions of the data. I believe we can achievement the sustainable goal in the fisheries while using common sense getting there by the use of the Q-test and EHV. 

Reference:

R.B. Dean and W.J. Dixon, Anal Chem., 23,656 (1951)

Douglas A. Skoog and Donald M. West Anal Chem., 45 (1965)

Applying the Q-TEST Regionally

Using the Q-test and EHV on New York Scup Data

YEAR   SCUP-A1+B1

1994
1,034,748

1995
187,550

1996
659,310

1997
622,536

1998
444,065

1999
874,539

2000
3,126,016

2001
1,734,346

2002
1,090,857

*2003
5,030,575

*New Robert Beal February 10,2004
You can see that 2000 and 2003 are outliners since time is linear we will do a Q-test on the 2000 data. The reason is if this test was available 5 years ago

2000 data would have had a Q-test performed.

1996
659,310

1997
622,536

1998
444,065

1999
874,539

2000
3,126,016

**2000
1,639,827

**-EHV 2000 value

Q5= .64 <   (3126016-874539)/(3126016-444065)

      .64 < .84 rejection is indicated

EHV= (Vn - .64(Vl))/ .36

EHV= 874539-(.64*(444065))/. 36

EHV=1,639,828

The 2000 Scup value should be 1,639,827

We will now evaluate the 2003 value using EHV 2000 value

1999
874,539

**2000
1,639,827

2001
1,734,346

2002
1,090,857

*2003
5,030,575

**-EHV 2000 value

*New York estimated value Robert Beal February 10,2004
Q5 = .64 < (5030575-1734346)/(5030575-444065)

          .64< .71 rejection is indicated
EHV= (Vn - .64(Vl))/ .36

EHV= (1734346-. 64(874539))/. 36

EHV= 3,262,894

Using the Q-test and EHV on Connecticut Scup Data
Year Scup A1+B1 Connecticut
1996
639,222

1997
142,669

1998
189,812

1999
373,943

2000
1,317,689

2001
1,015,860

2002
881,696

2003
1,502,479

1996
639,222

1997
142,669

1998
189,812

1999
373,943

2000
1,317,689

The are no truly outliners in the Connecticut data but we look at the 2000 data.

Q5= .64 < (1,317,689-639,222)/(1,317,689-142,669)

          .64is not less .57 retention is indicated

Using the Q-test and EHV on Rhode Island Scup Data
Year Scup A1+B1

1996
879,486

1997
286,452

1998
234,821

1999
718,660

2000
1,234,879

2001
1,134,435

2002
603,053

2003
1,010,750

Rhode Island has no truly outliners but we can look at the 2000 Data

1996
879,486

1997
286,452

1998
234,821

1999
718,660

2000
1,234,879

Q5 = .64 < (1,234,879-879,486)/(1,234,879-234,821)

           .64 is not less then .35 retention is indicated

Using the Q-test and EHV on Massachusetts Scup Data
Year Scup A1+B1

1996
724,037

1997
810,383

1998
322,487

1999
1,029,089

2000
1,381,774

2001
880,542

2002
974,807

2003
1,635,817

Massachusetts has no truly outliners but we can look at the 2000 Data

1996
724,037

1997
810,383

1998
322,487

1999
1,029,089

2000
1,381,774

Q5=. 64 <(1,381,774-1,029,089)/(1,381,774-322,487)

     .64 is not less then .33 retention is indicated

Applying the Q-test and EHV to a regional Scup management for 2004
State
1998-2000 Landings
2003 target
2003 LANDING*
% over target
% reduction 2004

MA
895,000
1,184,628
1,635,817
38.1


RI
701,000
927,849
1,010,750
                  8.9


CT
605,000
800,782
1,502,479
87.6


NY
1,436,000
 1,900,700
5,030,575
164.7


NY-EHV
1,436,000
1,900,700
3,262,894
70.1


Regional-EHV

4,813,959
7,411,940
54.0
35.0

REGIONAL

4,813,959
9,179,621
90.7
53.2

 *New 2003 MRFSS Estimate form Robert Beal February 10, 2004

We should be able to have a regional reduction of only 35.0%. This will not provide a bias in the data and still allow the recreational realistic goals to manage the fisheries.
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