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Executive Summary
Standardized methodology for determining landings allocation and for estimating discards have recently been developed at the Northeast Fisheries Science Center (NEFSC; Palmer 2008, Wigley et al. 2008a, 2008b) and were accepted by peer review panels during the Groundfish Assessment Review Meeting (NEFSC 2008).  Current values for US landings and discards from the most recent Eastern Georges Bank haddock assessment (Van Eeckhaute et al. 2008) were compared to values derived by applying the new algorithms for the years 1989-2007.  These years correspond to the period of available data from the Northeast Fisheries Observer Program.  The comparison was made in several steps to allow examination of differences due to each component of the catch.  In general, differences from the landings allocation were minimal.  Re-deriving the discard time series using the existing methodology (discarded to kept of haddock on observer trips) and then raising the d:k ratios by the new estimated haddock landings (using allocation method) also produced very similar estimates.  Discards calculated with a ratio of discarded haddock to kept of all species (Wigley et al. 2008b) generally produced estimates similar to the d:k haddock method.  Finally, comparing total catch (US+Canada) for the new estimates with the existing TRAC values, the differences were found to be negligible.  The methods developed by Palmer (2008) and Wigley et al. (2008a, 2008b) have been adopted as best available science at the NEFSC and will continue to be used in developing catch for US stock assessments.  For consistency, it is recommended that the assessment of Eastern Georges Bank haddock use the landings and discard estimates produced by applying the new standardized methodology.
Methods

Landings

Prior to the fall of 2007, landings from 1994 to present were apportioned to stock-specific areas and market categories by attempting to match dealer reported landings to vessel trip reports. Unmatched dealer landings were pro-rated to stock area by a ratio of the proportion of known stock area landings to total landings by species (Wigley et al. 1998).  The result of this matching and proration was at the stock area level rather than the statistical area.  
Recent efforts by Palmer (2008) and Wigley et al. (2008a) have attempted to enhance and standardize the matching and allocation process, and to make use of all available information.  The allocation of commercial landings to statistical area was addressed comprehensively in Wigley et al. (2008a).  Reports from dealers are matched with vessel trip reports in a multi-tiered fashion in order to allocate landings and effort to statistical areas on a trip basis.  This allocation method was developed to replace the single-species proration scheme that had been used on landings data since 1994.  Applying this allocation procedure produces pro-rated landings at the statistical area rather than the stock area, and also estimates the associated effort.  A similar multi-tiered matching algorithm was developed to pro-rate landings with unknown market category and the small fraction of landings with unknown statistical area (Palmer 2008).  The supporting code for these methods allows multiple years to be processed in a single run, and all decisions are documented in the program as well as in the output for future reference.
Discards
Prior to 2008, discards of haddock were estimated by calculating year-quarter-gear-haul specific ratios of discarded to kept haddock on observed trips.  The average d:k (haddock) ratio was then calculated at the year-quarter-gear level.  This gear-specific d:k (haddock) ratio was then multiplied by estimated year-quarter-gear landings of haddock.  These estimated discards were then summed over gears and quarters to arrive at annual discards.
In response to a need at the NEFSC to develop a methodology to estimate discards for all fleets and species, and to project anticipated levels of coverage needed for future observer trips, a standardized bycatch reporting methodology was developed (Wigley et al. 2008b).  For this method, the d:k ratio is calculated as discarded haddock to kept of all species.  Observer coverage is evaluated at the year-quarter-gear-(mesh size, if applicable) level.  If observer coverage is too sparse at a quarterly time-step, then data can be imputed at the semi-annual level to handle sparse quarters, or, data can be imputed at the annual level to handle sparse half-years.  The analyst decides the appropriate time unit for estimation, and for imputation, and the d:k ratio is then multiplied by landings of all species at the associated time-step.  Annual discards by gear (and mesh size) are then computed.
Results

Landings

A comparison was made between the landings reported in the 2008 EGB haddock assessment (Van Eeckhaute et al., 2008) to landings estimated by the new allocation procedure (Palmer 2008; Wigley et al. 2008a).  In general, landings were similar (Table 1, Figure 1a).  For years where there are differences, possible reasons include updates to the commercial database, and differences introduced by applying the standardized allocation method.
Discards
Annual discards were estimated twice for comparison with the discards reported in Van Eeckhaute et al. (2008).  First, discards were estimated according to the current methodology, which calculates a ratio of discarded to kept haddock by gear and quarter.  The resulting d:k (haddock) ratio was then multiplied by the haddock landings as estimated by the new allocation procedure (Palmer 2008; Wigley et al. 2008a) to evaluate the effect of the new landings on the discard estimates.  In general, the discard estimates were similar, although there were several instances where zero discards were listed in Van Eeckhaute et al. (2008) but non-zero discards were estimated with the d:k (haddock) method (Table 2, Figure 1b).  This generally happened for years prior to 2001, when observed trips were very sparse.  The year 1994 is the only estimate that differs appreciably, in this case by almost three-fold.  Discrepancies between the two sets of values for annual discards could be due to updates to the observer data, updates to the commercial landings database, and differences introduced by applying the landings allocation method (Palmer 2008; Wigley et al. 2008a).  In addition, there may have been year or gear specific decisions that previous analysts made to include or exclude observations.  No attempt was made in this analysis to filter observations.
The second estimation of discards applied the new ratio of discarded haddock to kept of all species (Wigley et al. 2008b) to the new estimates of landings of all species.  In producing this set of discard estimates, very close attention was paid to observer coverage by gear and year in order to determine the most appropriate time-step for calculation.  Observations were pooled to half-years, and in half-years where zero or only one trip is observed, then the empty semi-annual cells are imputed at the annual level.  The gears initially considered for this analysis were longline, otter trawl (large and small mesh, separately), gillnet (small, large, and extra-large sizes), and scallop dredge.  Table 3 lists the years that the observer program data exist (1989-2008), and the gears that were deemed to have sufficient trips (both observed and unobserved) to warrant discard estimation in each year.  Additional details of the fleet-specific data are given in Appendix I.  Discard estimates from this exercise are given in Table 2 along with the Van Eeckhaute et al. (2008) and the d:k (haddock) discard estimates.  As with the d:k (haddock) discard estimates, there are issues with zero versus non-zero discard estimates for years before 2001, but they are generally small amounts of discard.  Also, the estimate in 1994 differs by a factor of about 5.  At present, no solid explanations are offered for this difference.  It is worth noting, however, that changes occurred both in the fishing regulations and in the reporting of landings, which might contribute to the overall uncertainty of this estimate.
Total Catch
Estimates of total US catch (mt) from using the new landings estimates (Palmer 2008; Wigley et al. 2008a) and from the two sets of new discard estimates were compared to the total US catch as given in the 2007 haddock assessment (Van Eeckhaute et al. 2008).  The estimates were all similar with the exception of 1994, where the new discard estimates are an order of magnitude greater than the existing estimate (Table 4, Figure 1c).  When annual catch from Canada is summed with the estimated US catch, the annual differences are negligible (even for the year 1994) because the US fraction of total catch is small (Table 4, Figure 1d).
Conclusions

A new series of estimates for the US haddock landings and discards on eastern Georges Bank was calculated by applying recently developed methodology (Palmer 2008; Wigley et al. 2008a, 2008b).  These new estimates were compared to values in the most recent assessment (Van Eeckhaute et al. 2008) to determine the impact of new data and the new methods.  Overall, the changes in the estimates made a negligible impact on total catch (US+Canada).  For the US portion of catch, re-estimated landings were very similar, and both new discard estimates were reasonably close with the exception of the year 1994.  No auxiliary information is available at this point to support or reject that estimate, which is three to five times higher than the value currently used.  It is expected that any impact of the catch in that year would no longer have an impact on the recent estimates of number at age or fishing mortality at age owing to the plus group being at age 9.  
The methodologies introduced by Palmer (2008) and Wigley (2008a, 2008b) have been adopted by the NEFSC as best available science after peer review, and will be used in future stock assessments conducted at the NEFSC.  It is therefore recommended that the landings estimates derived by the new allocation algorithm (Palmer 2008, Wigley et al. 2008a) be used in the assessment for this year and in future assessments.  It is also recommended that the new discard estimation procedure (Wigley et al. 2008b) be used in this year’s assessment and in future assessments. 

In addition to evaluating the effect of the new data and new methods on estimated US catch at age, this document is intended to provide a paper trail to link the existing estimates to the values that are recommended to be used from this point forward.  
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Table 1.  US landings (mt) of haddock on eastern Georges Bank for years 1989-2008.  Landings were re-estimated using the methodology of Palmer (2008) and Wigley et al. (2008a).  These landings estimates are compared to the most recent TRAC assessment of eastern Georges Bank haddock (Van Eeckhaute et al. 2008).
	
	Palmer, Wigley Methods
	TRAC values

	1989
	785
	787

	1990
	1189
	1189

	1991
	931
	949

	1992
	1629
	1629

	1993
	424
	421

	1994
	24
	33

	1995
	15
	22

	1996
	26
	36

	1997
	55
	48

	1998
	271
	311

	1999
	359
	355

	2000
	340
	187

	2001
	762
	604

	2002
	1090
	914

	2003
	1677
	1564

	2004
	1847
	1796

	2005
	649
	512

	2006
	313
	445

	2007
	243
	247


Table 2. Estimated US discards (mt) of haddock on eastern Georges Bank for years 1989-2008.  Discards were re-estimated using a ratio of discarded to kept haddock or a ratio of discarded haddock to kept of all species (Wigley et al. 2008b).  The d:k ratios were each multiplied by landings estimated with the new allocation methods (Palmer 2008, Wigley et al. 2008a).  Discard estimates from the most recent TRAC assessment (Van Eeckhaute et al. 2008) are given for comparison.
	
	Re-estimate

d:k (haddock)
	Wigley et al., d:k (all)
	TRAC values

	1989
	27
	137
	0

	1990
	44
	76
	0

	1991
	0
	0
	0

	1992
	4
	9
	0

	1993
	56
	106
	0

	1994
	669
	1279
	258

	1995
	0
	0
	25

	1996
	1
	5
	41

	1997
	0
	1
	63

	1998
	0
	0
	14

	1999
	5
	5
	0

	2000
	23
	3
	0

	2001
	45
	22
	40

	2002
	45
	16
	35

	2003
	68
	96
	63

	2004
	158
	235
	156

	2005
	70
	76
	57

	2006
	132
	275
	146

	2007
	204
	298
	482

	2008
	51
	44
	N/A


Table 3.  Selection of gears and mesh that were used to re-estimate annual US discards on eastern Georges Bank for the years 1989-2008 using the ratio of discarded haddock: kept of all species (Wigley et al. 2008b).  Gear abbreviations are as follows: LL=longline/hook and line; OT-large=otter trawl large mesh; OT-small=otter trawl small mesh; Scallop=scallop dredge.

	Year
	Gears-mesh used

	1989
	OT-large, OT-small

	1990
	OT-large, OT-small

	1991
	OT-large

	1992
	OT-large, Scallop

	1993
	OT-large, Scallop

	1994
	OT-large

	1995
	OT-large, Scallop

	1996
	OT-large, Scallop

	1997
	OT-large, Scallop

	1998
	OT-large, Scallop

	1999
	OT-large, Scallop

	2000
	OT-large, OT-smallall, Scallop

	2001
	OT-large, OT-small

	2002
	OT-large, OT-small

	2003
	OT-large, OT-small

	2004
	OT-large, OT-small, Scallop

	2005
	OT-large, OT-small, LL, Scallop

	2006
	OT-large, OT-small, LL, Scallop

	2007
	OT-large, OT-small, LL, Scallop

	2008
	OT-large, OT-small, LL, Scallop


Table 4.  Estimated total catch in metric tons of haddock on eastern Georges Bank (US only and US+Canada).  Landings from the new allocation methods (Palmer 2008, Wigley et al. 2008a) were used with discards estimated from either the d:k (haddock) ratio or the discarded haddock:kept all species ratio (Wigley et al. 2008b).  These two total catch estimates are compared to thevalues in the most recent TRAC assessment of eastern Georges Bank haddock (Van Eeckhaute et al. 2008).
	
	Re-est.                                                                                                                                                                                                                                                                         d:k (haddock)
	Wigley et al., d:kept (all)
	TRAC
	Re-est.                                                                                                                                                                                                                                                                          d:k (haddock)
	Wigley et al., d:kept (all)
	TRAC

	Year
	US
	US
	US
	CAN+US
	CAN+US
	CAN+US

	1989
	813
	922
	787
	4011
	4120
	3985

	1990
	1233
	1265
	1189
	4701
	4733
	4657

	1991
	931
	931
	949
	6504
	6504
	6522

	1992
	1633
	1638
	1629
	5821
	5826
	5817

	1993
	480
	530
	421
	4321
	4371
	4262

	1994
	693
	1302
	291
	3218
	3827
	2816

	1995
	15
	16
	47
	2149
	2150
	2181

	1996
	27
	31
	77
	3742
	3746
	3792

	1997
	55
	56
	111
	2864
	2865
	2920

	1998
	272
	271
	325
	3745
	3744
	3798

	1999
	365
	364
	355
	4094
	4093
	4084

	2000
	364
	343
	187
	5795
	5774
	5618

	2001
	807
	784
	644
	7620
	7597
	7457

	2002
	1135
	1106
	949
	7652
	7623
	7466

	2003
	1744
	1772
	1627
	8618
	8646
	8501

	2004
	2005
	2081
	1952
	11843
	11919
	11790

	2005
	719
	724
	569
	15255
	15260
	15105

	2006
	445
	588
	591
	12496
	12639
	12642

	2007
	447
	541
	729
	12398
	12492
	12680

	2008
	1187
	1181
	N/A
	N/A
	N/A
	N/A
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Figure 1.  Comparison of US landings (a), US discards (b), US catch (c), and total US+Canada catch (d).  Landings were re-estimated by applying new allocation procedures (Palmer 2008; Wigley et al. 2008a), and discards were re-estimated for a d:k ratio of only haddock or discarded haddock to kept of all species (Wigley et al. 2008b).  The re-estimated US values are compared to those listed in the most recent TRAC assessment of Eastern Georges Bank haddock (Van Eeckhaute et al. 2008).

Appendix I.  Details on the year-gear combinations selected for discard estimation
The following gears were examined for possible inclusion in the estimation of US discards for eastern Georges Bank haddock:
Longline

Otter Trawl (small, large mesh sizes)

Gillnet (small, large, extra-large mesh sizes)

Scallop Dredge

The number of reported trips from dealer data by gear and half year were examined for each gear (mesh) combination listed above.  In addition, the number of observed trips was tallied.  After examination of this information, it was determined that there were very few gillnet trips—with any meshsize—occurring on eastern Georges Bank, and that gear was not considered further (Table A1).  Most of the commercial trips to eastern Georges Bank are large mesh otter trawl, with a few long line trips in recent years.  There seems to be a small but consistent presence of small mesh otter trawlers as well, but typically fewer than 50 trips per year.  Historically, there were a large number of scallop dredge trips, primarily in the second half of the year, but the number of trips for this gear has decreased substantially in the last 2 years.  
Gear (and mesh) by half-year cells where discards were estimated are identified in Table A1.  Cells by gear and half-year that had sparse observer coverage (< 2 trips) were imputed at the annual level.  Note that if there were no observed trips in a given year, then no imputation was done.  While an average of adjacent years could be considered as a possible estimate for years with no observer coverage, this would only provide total annual discards and further assumptions would be required to produce length frequencies and age-length keys for that year.  This is not expected to be a shortcoming of the discard estimates because only the year 1997 has no observed trips for the large mesh otter trawl fishery.  The discard estimates are very low before (0.4 mt in 1995, 4.6 mt in 1996) and after 1997 (0 mt in 1998, 5.1 mt in 1999). The number of commercial trips in 1997 was also similar to the number of trips in the adjacent years, which had low discarding.  Of the remaining gears on eastern Georges Bank, there were few trips for longline and small mesh otter trawl, which did not appear to be contributing to discards in that era.  For the scallop dredge trips, even with high observer coverage, discards tended to be very minor.  Finally, there were no strong year classes in the early to mid-1990s that would be expected to contribute to high discarding of undersized fish.
For the gears that were retained for discard analysis, the fraction of trips that were observed is reported in Table A2.  Observer coverage was sparse prior to 2000 but has increased substantially since then.
Discard estimates (in mt) are reported for the year-gear (mesh) combinations selected for analysis (Table A3).  In general, 95-100% of annual discards are due to the large mesh otter trawl fishery.  In recent years, the longline gear has been a significant source of discards, while small mesh otter trawl trips contribute a very small amount.  Discards due to the scallop fleet are very small.

The coefficient of variation of annual discards by gear are reported in Table A4, as well as the CV on total annual discards.  Prior to 2000, the precision is poor due to the very low observer coverage.  Since 2000, the CV has been less than 40% for the main gears responsible for discards.  The CV is fairly high on small mesh otter trawl, but this fleet has a very small amount of discards attributed to it.
Table A1. Summary of dealer reported commercial trips and observed trips by gear (and mesh) and half-year.  Shaded cells with bold font were retained for discard analysis. *=Imputation.
	
	Longline/Hook & Line 
	Otter Trawl (large mesh) 
	Otter trawl (small mesh) 

	
	Dealer Trips
	Observ. Trips
	Dealer Trips
	Observ. Trips
	Dealer Trips
	Observ.Trips

	Year
	Qtr12
	Qtr34
	Qtr12
	Qtr34
	Qtr12
	Qtr34
	Qtr12
	Qtr34
	Qtr12
	Qtr34
	Qtr12
	Qtr34

	1989
	3
	 
	 
	 
	692
	322
	8
	4
	12
	2
	2
	1

	1990
	 
	 
	 
	 
	717
	255
	7
	3
	2
	 
	1
	

	1991
	3
	2
	1
	 
	793
	251
	4
	1
	1
	0
	
	

	1992
	 
	3
	2
	 
	769
	429
	8
	3
	3
	8
	
	

	1993
	2
	 
	 
	 
	618
	399
	11
	2
	3
	3
	
	

	1994
	 
	9
	 
	 
	132
	412
	12
	3
	12
	 
	1
	

	1995
	10
	 
	 
	 
	129
	77
	13
	2
	5
	7
	
	

	1996
	2
	 
	 
	 
	176
	98
	9
	 *
	18
	7
	
	

	1997
	21
	3
	 
	 
	139
	51
	 
	 
	8
	8
	
	

	1998
	4
	 
	 
	 
	137
	69
	*
	2
	13
	3
	
	

	1999
	5
	3
	 
	 
	204
	88
	2
	2
	9
	6
	
	

	2000
	1
	1
	 
	 
	226
	83
	3
	6
	22
	7
	1
	1

	2001
	 
	 
	 
	 
	271
	79
	7
	4
	20
	18
	1
	1

	2002
	 
	 
	 
	 
	252
	120
	7
	14
	25
	14
	1
	5

	2003
	 
	 
	 
	 
	360
	200
	41
	27
	18
	28
	3
	1

	2004
	 
	 
	 
	 
	366
	221
	42
	27
	27
	13
	3
	3

	2005
	14
	20
	11
	6
	114
	86
	66
	33
	9
	17
	7
	7

	2006
	24
	4
	4
	 *
	115
	19
	37
	8
	3
	26
	2
	3

	2007
	20
	1
	6
	*
	119
	45
	32
	17
	68
	44
	8
	2

	2008
	35
	12
	7
	1
	18
	184
	10
	118
	43
	15
	4
	1


	
	Gillnet (all mesh combined)
	Scallop Dredge

	
	Dealer Trips
	Observ. Trips
	Dealer Trips
	Observ. Trips

	Year
	Qtr12
	Qtr34
	Qtr12
	Qtr34
	Qtr12
	Qtr34
	Qtr12
	Qtr34

	1989
	2
	20
	 
	 
	296
	298
	 
	 

	1990
	2
	23
	 
	 
	282
	696
	 
	 

	1991
	1
	6
	 
	 
	419
	259
	 
	 

	1992
	2
	18
	 
	 
	193
	396
	1*
	3

	1993
	 
	3
	 
	 
	299
	208
	3
	3

	1994
	2
	16
	 
	 
	58
	36
	1
	 

	1995
	6
	1
	 
	 
	19
	47
	1*
	2

	1996
	2
	 
	 
	 
	22
	45
	2
	2

	1997
	1
	6
	 
	 
	58
	57
	2
	2

	1998
	10
	2
	 
	 
	82
	60
	2
	1

	1999
	18
	5
	 
	 
	89
	566
	4
	14

	2000
	9
	1
	 
	 
	86
	115
	25
	65

	2001
	10
	3
	 
	 
	11
	16
	 
	 

	2002
	21
	5
	 
	 
	11
	12
	 
	 

	2003
	24
	7
	 
	 
	75
	32
	 
	1

	2004
	16
	11
	 
	2
	22
	165
	2
	20

	2005
	4
	2
	 
	 
	74
	262
	4
	27

	2006
	7
	12
	 
	 
	92
	532
	8
	41

	2007
	9
	4
	2
	 
	51
	46
	4
	7

	2008
	15
	5
	 
	 
	36
	28
	8
	8


Table A2.  Fraction of commercial trips by gear (and mesh) that had an observer.  Highlighted cells with bold text were used for discard estimation.  Gear abbreviations are as follows: LL=longline/hook and line; OT-large=otter trawl large mesh; OT-small=otter trawl small mesh; Scallop=scallop dredge.  Empty cells had no dealer reported trips.
	YEAR
	LL
	OT-large
	OT-small
	Scallop

	1989
	0.00
	0.01
	0.23
	0.00

	1990
	 
	0.01
	0.50
	0.00

	1991
	0.20
	0.00
	0.00
	0.00

	1992
	0.67
	0.01
	0.00
	0.01

	1993
	0.00
	0.01
	0.00
	0.01

	1994
	0.00
	0.03
	0.08
	0.01

	1995
	0.00
	0.07
	0.00
	0.05

	1996
	0.00
	0.03
	0.00
	0.06

	1997
	0.00
	0.00
	0.00
	0.03

	1998
	0.00
	0.01
	0.00
	0.02

	1999
	0.00
	0.01
	0.00
	0.03

	2000
	0.00
	0.03
	0.07
	0.45

	2001
	
	0.03
	0.05
	0.00

	2002
	
	0.06
	0.15
	0.00

	2003
	 
	0.12
	0.09
	0.01

	2004
	 
	0.12
	0.15
	0.12

	2005
	0.51
	0.50
	0.54
	0.09

	2006
	0.14
	0.34
	0.17
	0.08

	2007
	0.28
	0.30
	0.09
	0.11

	2008
	0.17
	0.64
	0.09
	0.25


Table A-3.  Discard estimates (mt) by year-gear (mesh) category, and the percentage of total discards due to large mesh otter trawl gear (OT-lg).  Gear abbreviations are as follows: LL=longline/hook and line; OT-large=otter trawl large mesh; OT-small=otter trawl small mesh; Scallop=scallop dredge.

	Year
	LL
	OT-large
	OT-small
	Scallop
	TOTAL
	% discards due to OT-large

	1989
	
	111.7
	25.3
	
	137
	81.5

	1990
	
	76.0
	
	
	76
	100.0

	1991
	
	0.0
	
	
	0
	

	1992
	
	8.9
	
	0.5
	9
	94.9

	1993
	
	105.1
	
	0.8
	106
	99.3

	1994
	
	1278.6
	
	
	1279
	100.0

	1995
	
	0.4
	
	0.0
	0
	100.0

	1996
	
	4.6
	
	0.0
	5
	100.0

	1997
	
	0.0
	
	1.2
	1
	0.0

	1998
	
	0.0
	
	0.0
	0
	0.0

	1999
	
	5.1
	
	0.0
	5
	99.3

	2000
	
	3.0
	0.0
	0.0
	3
	99.6

	2001
	
	22.0
	0.2
	
	22
	99.3

	2002
	
	15.4
	0.6
	
	16
	96.3

	2003
	
	76.1
	18.8
	
	95
	80.2

	2004
	
	230.0
	4.1
	0.4
	235
	98.1

	2005
	3.6
	69.0
	2.6
	0.4
	76
	91.2

	2006
	140.2
	101.6
	32.3
	0.7
	275
	37.0

	2007
	9.7
	282.9
	4.7
	1.0
	298
	94.8

	2008
	8.1
	35.5
	0.1
	0.7
	44
	80.0


Table A4.  CV of discard estimates by year and gear (and mesh) category, and CV on total discards.  Gear abbreviations are as follows: LL=longline/hook and line; OT-large=otter trawl large mesh; OT-small=otter trawl small mesh; Scallop=scallop dredge.

	Year
	LL
	OT-large
	OT-small
	Scallop
	TOTAL

	1989
	
	0.23
	0.16
	
	0.19

	1990
	
	0.48
	
	
	0.48

	1991
	
	
	
	
	

	1992
	
	1.04
	
	0.62
	0.99

	1993
	
	0.60
	
	0.69
	0.60

	1994
	
	0.77
	
	
	0.77

	1995
	
	0.74
	
	
	0.74

	1996
	
	0.59
	
	
	0.59

	1997
	
	
	
	0.59
	0.59

	1998
	
	
	
	1.02
	1.02

	1999
	
	0.47
	
	0.94
	0.47

	2000
	
	0.24
	
	0.92
	0.24

	2001
	
	0.25
	
	
	0.25

	2002
	
	0.28
	1.19
	
	0.28

	2003
	
	0.33
	0.81
	
	0.31

	2004
	
	0.39
	0.53
	0.35
	0.38

	2005
	0.24
	0.28
	0.59
	0.47
	0.25

	2006
	0.34
	0.20
	1.02
	0.29
	0.22

	2007
	0.34
	0.21
	0.66
	0.46
	0.20

	2008
	0.13
	0.22
	0.43
	0.26
	0.17


a)





b)





d)





c)
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