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Guys,
Rebecca and I have gone about as far as we can go on this - the proposal for appending new
approaches on demographic criteria both to the recovery plan and to the CS.  We need you to
look at the step down protocol for the application of these new approaches on pp. 7-8 of the
attached document describing the proposed new criteria. If you remember, the supplement
to the reassessing methods document (attached) had a protocol for how things would be
applied using the new methods proposed then (see pp. 17-19).  We need you to produce
something similar for these new methods resulting from the last workshop
recommendations.  We have a start on this protocol, but only you can answer some of the
questions about this as it explains what the IGBST will do step-by-step to apply the new
approach.
 
Let us know if you have any questions.
Thanks,
Chris  
 
Christopher Servheen, Ph.D.

Grizzly Bear Recovery Coordinator

Region 6 White Nose Syndrome Coordinator

USFWS

College of Forestry and Conservation

University Hall, Room 309

University of Montana Missoula, MT 59812

Phone 406-243-4903 Fax 406-329-3212

Email address: grizz@umontana.edu

http://www.cfc.umt.edu/GrizzlyBearRecovery/

http://www.whitenosesyndrome.org/

 
"If there are no dogs in heaven, then when I die I want to go where they went." - Will Rogers
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Revised demographic criteria to calculate population size, update sustainable mortality rates, and revise the area within which mortalities are counted for the Greater Yellowstone Area 



PROPOSED SUPPLEMENT TO THE 1993 GRIZZLY BEAR RECOVERY PLAN  



Summary

We propose to change portions of the demographic criterion 3 for the Yellowstone grizzly bear population based on new scientific analyses and information.  These proposed changes are:

1. Revise the area within which mortalities are counted against the mortality limits for independent females and males and dependent young so the area where the population is estimated is the same area where mortalities are counted and we will no longer count mortalities of bears in areas where they have no possibility of future occupancy outside suitable grizzly bear habitat.

2. Revise the method to estimate population size based on better techniques in order to more accurately represent the true population size and apply the mortality limit percentages for all age and sex classes to this improved population size estimate. 

3. Revise the sustainable mortality limit for independent females to reflect new vital rate data on the population since 2001.



Background

In 2007, we supplemented the 1993 Grizzly Bear Recovery Plan with revised demographic criteria for the Greater Yellowstone Area (GYA) population (72 FR 11376, March 13, 2007).  Since that time, new information and scientific techniques relevant to these demographic criteria have become available.  Consistent with Task Y11 of the Grizzly Bear Recovery Plan (U.S. Fish and Wildlife Service 1993, p. 44) that directs the Service to “Reevaluate and refine population criteria as new information becomes available,” we are proposing several revisions to the demographic criteria, based on the best available science.  



In 2000, we began a process to reevaluate and update methods to determine the status of the bear population, reevaluate and update methods used to estimate population size, and reevaluate and update methods to determine the sustainable level of mortality in the GYA.  The Wildlife Monograph: “Temporal, Spatial, and Environmental Influences on The Demographics of Grizzly Bears in The Greater Yellowstone Ecosystem” (Schwartz et al. 2006); the report: “Reassessing Methods to Estimate Population Size and Sustainable Mortality Limits for the Yellowstone Grizzly Bear” (hereafter referred to as the Reassessing Methods Document) (Interagency Grizzly Bear Study Team 2005); and the report: “Reassessing Methods to Estimate Population Size and Sustainable Mortality Limits for the Yellowstone Grizzly Bear Workshop Document Supplement 19-21 June, 2006” (hereafter referred to as the Supplement to the Reassessing Methods Document) (Interagency Grizzly Bear Study Team 2006) provided the scientific basis for revising the demographic recovery criteria in the GYA in 2007.  Similarly, the revisions we propose here are based on updated demographic analyses using the same methods at Schwartz et al. (2006) and the Interagency Grizzly Bear Study Team’s 2012 report: “Updating and Evaluating Approaches to Estimate Population Size and Sustainable Mortality Limits for Grizzly Bears in the Greater Yellowstone Ecosystem”.  This 2012 Study Team report provides the scientific basis for the changes proposed below.    



There are currently 3 demographic criteria in the 1993 Grizzly Bear Recovery Plan that are measurable and objective (U.S. Fish and Wildlife Service 1993; U.S. Fish and Wildlife Service 2007). The first and second criteria pertaining to the model-averaged Chao2 estimate of the number of females with cubs of the year and the distribution of females with offspring will remain unchanged.  We propose to revise the third criterion for sustainable mortality limits to reflect updated demographic analyses, revised methods to calculate population size, and current methods based on the best available science. We propose the following demographic recovery criteria to supplement the 1993 Recovery Plan:



· Demographic Recovery Criterion 1 — Maintain a minimum of 48 females with cubs of the year in the GYA (Figure 1), as indicated by the model-averaged Chao2 estimate for that year.  The number of females with cubs of the year cannot drop below 48 for any 2 consecutive years. 



· Demographic Recovery Criterion 2 — Sixteen of 18 bear management units within the Recovery Zone (Figure 2) must be occupied by females with young, with no 2 adjacent bear management units unoccupied, during a 6-year sum of observations. This criterion is important as it ensures that reproductive females occupy the majority of the Recovery Zone and are not concentrated in one portion of the ecosystem.   



· Demographic Recovery Criterion 3 — For independent females (at least 2 years old), the current annual mortality limit, not to be exceeded in 2 consecutive years and including all sources of mortality, will be 7.6 percent of the total number of independent females.  For independent males (at least 2 years old), the current annual mortality limit not to be exceeded in 3 consecutive years and including all sources of mortality, will be 15 percent of the total number of independent males.  For dependent young (less than 2 years old), the current annual mortality limit, not to be exceeded in 3 consecutive years and including only known and probable human-caused mortalities, will be  9.0 percent of the total number of dependent young. 



The third criterion was changed because it no longer represents the best scientific and commercial data nor the best technique to assess recovery of the Yellowstone grizzly bear population because – (1) There are updated demographic analyses for 2002-2011 indicating that the rate of growth seen during the 1983–2001 period has slowed; (2) there are updated methods to estimate total population size; and (3) there is consensus among scientists that the area within which we apply mortality limits should be the same area we use to estimate population size.  Recent data and revised methods since the development of the 2007 Supplement to the 1993 Grizzly Bear Recovery Plan allow improved mortality management based on more accurate calculations of total population size and biologically sustainable mortality limits for independent females.



Like the methods adopted in 2007, the revised methods would continue to count deaths of independent (at least 2 years old) male and female grizzly bears from all sources against annual mortality limits while counting only known and probable human-caused mortalities against annual mortality limits for dependent young (less than 2 years old).  For independent females and males, counted mortalities include: (1) known and probable human-caused mortalities; (2) reported deaths due to natural and undetermined causes; and (3) calculated unreported human-caused mortalities. 

The Study Team will continue to use the methods of Cherry et al. (2002) to calculate and estimate unknown/unreported mortalities each year based on the number of known, reported deaths (Cherry et al. 2002, p. 179; Interagency Grizzly Bear Study Team 2005, pp. 39-41).  



The proposed revised population criterion 3

The demographic criterion would apply within the smoothed suitable habitat area in Figure 1 (the blue plus the red areas on Figure 1).  It would replace Demographic Criterion 3 and would be appended to the Yellowstone chapter of the Grizzly Bear Recovery Plan (U.S. Fish and Wildlife Service 1993, p. 44) and the Final Conservation Strategy for the Grizzly Bear in the Greater Yellowstone Area. 



· For independent females (at least 2 years old), the current annual mortality limit, not to be exceeded in 2 consecutive years and including all sources of mortality, will be  7.6 percent of the total number of independent females.  Simulations have shown that a 7.6 percent adult female mortality rate allows a stable to increasing population 95 percent of the time (Harris et al. 2006, p. 50).



· For independent males (at least 2 years old), the current annual mortality limit, not to be exceeded in 3 consecutive years and including all sources of mortality, will be  15 percent of the total number of independent males.  The Study Team chose this limit because it approximates the level of male mortality in the GYA from 1983 to 2001 (Haroldson et al. 2006, p. 38), a period when the mean growth rate of the population was estimated at 4 to 7 percent per year (Harris et al. 2006, p. 48). Independent males can tolerate a higher rate of mortality compared to females without affecting the overall stability or trajectory of the population because they contribute little to overall population growth (Mace and Waller 1998, pp. 1009-1013; Interagency Grizzly Bear Study Team 2005, p. 39).



· For dependent young (less than 2 years old), the mortality limit, not to be exceeded in 3 consecutive years and including only known and probable human-caused mortalities, will be 9 percent of the total number of dependent young (Interagency Grizzly Bear Study Team 2005, pp. 36-38).  This limit is less than the 15 percent human-caused mortality documented for each sex from 1983 to 2001, a period of population growth and expansion (Interagency Grizzly Bear Study Team 2005, pp. 36-38).  Although it is known that dependent bears experience far higher natural mortality rates than independent bears (Schwartz et al. 2006b, p. 30), there is no known way to sample these mortalities directly in the field.  Instead, these rates are calculated from consecutive years of observing radio-collared females with offspring..










Figure 1.    FWS suitable habitat area in blue, Primary Conservation Area (PCA) boundary in dark blue, and estimate of grizzly bear range extent, 1990-2010 in red.  Mortalities will be counted against the mortality limits within the blue plus the red areas on this map.  



Figure 2. Yellowstone recovery zone boundary showing bear management unit (BMU) and subunit boundaries for application of demographic recovery criterion 2.   
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Application of the revised demographic criteria 



Annual allowable mortality limits for each bear class (independent female, independent male, dependent young), are calculated based on total population estimates of each bear class for the current year (Interagency Grizzly Bear Study Team 2012, pp. 23-27).  The estimate of 48 adult females will be calculated by the Interagency Grizzly Bear Study Team based on the model averaging technique described in the Supplement to the Reassessing Methods Document (Interagency Grizzly Bear Study Team 2006, pp. 2-10).  



The Interagency Grizzly Bear Study Team will use the following procedures to establish and track sustainable mortality and calculate the number of adult female grizzly bears in the Greater Yellowstone Area: 

1. Raw observations of sightings of females with cubs of the year will be obtained using 2 systematic aerial surveys annually. 

2. When a female with cubs of the year is observed, use telemetry receivers to determine whether or not that particular female is wearing a radio collar (i.e., is marked).  

3. Estimate the detection probability using aerial survey data from 1997 through the present and apply this overall resighting probability to each individual year. 

4. Exclude any bears (marked or unmarked) observed at moth sites.     

5. Use a Bayesian approach, in which uncertainty in the probabilities of re-sightings obtained from data on marked animals is incorporated to obtain an estimate of the total number of females with cubs of the year for areas of the GYA covered by observation flights, excluding the moth sites.  	Comment by rebecca.shoemaker: Frank/Mark:  Is this true?  The workshop report says you considered 3 different estimators but it doesn’t say which one was ultimately recommended.  	Comment by rebecca.shoemaker: Frank/Mark:  Is this still correct as written.  I removed some wordy references to a posterior distribution.  

6. Population estimates will then be projected based on proportions of animals in each age-class (as in the current protocol – see IGBST 2012 attached).   

7. The predicted number of females with cubs of the year will be divided by the proportion of females ≥4 years old estimated to be accompanied by cubs of the year (transition probability = 0.289). The resulting value represents the best estimate of the total number of females in the population ≥4 years old. 	Comment by rebecca.shoemaker: Frank/Mark:  What are the next steps?  Could you state exactly how total population size will be determined using this estimate of Fcoy?  The remaining enumerated language below is left over from the description of the Chao2 estimator in the current  demographic recovery criteria. and needs to be updated or deleted.  

8. The number of females ≥4 years old will be divided by the estimated proportion of females ≥4 years old in the population of females ≥2 years old (0.77699). The resulting value is the best estimate of the number of independent females (≥2 years old) in the population that year. 

9. The sustainable mortality limit for independent females is 9% of the population estimate of independent females. 

10. Unknown and unreported mortality will be estimated based on the methods of (Cherry et al. 2002, p. 179; Interagency Grizzly Bear Study Team 2005, pp. 3941). 

11. The number of independent males in the population will be based on the estimated ratio of independent males to independent females (0.63513) derived 



via stochastic modeling described in the Supplement to the Reassessing Methods Document (Interagency Grizzly Bear Study Team 2006, pp. 10-11).  The number of independent females in the population will be multiplied by 0.63513 and the resulting value represents the best estimate of the number of independent males that year. 

12. The sustainable mortality limit for independent males is 15% of the population estimate of independent males. 

13. The number of cubs of the year in the annual population estimate will be calculated directly from the model-predicted estimate of females with cubs of the year (Interagency Grizzly Bear Study Team 2006, p. 17).  The number of cubs will be estimated by multiplying the modeled estimate by the mean litter size (2.04) observed from 1983–2002. 

14. The number of yearlings will be estimated by multiplying the estimated number of cubs from the previous year by the mean survival rate for cubs (0.638) observed from 1983–2001. 

15. The sustainable mortality limit for dependent young (cubs and yearlings) is 9% of the annual estimate of dependent young.  Only human-caused deaths (reported known and probable) will be tallied against this threshold. 

16. Unknown and unreported mortality will not be estimated for dependent young.   

17. Allowable mortality limits will be established annually following methods detailed in Cherry et al. 2002.  Because we are using modeled predictions, annual variability among years has been addressed and we recommend annual mortality limits based on the current year. 

18. Estimates of uncertainty about the number of independent females, independent males, dependent young, and total population size will be derived following methods detailed in the Supplement to the Reassessing Methods Document (Interagency Grizzly Bear Study Team 2006, pp. 10-15). 

19. The number of 48 adult females each year will be calculated using the predicted number based on model averaging (Interagency Grizzly Bear Study Team 2006, pp. 2-10). 

20. If the AICc weight favors the quadratic term (i.e., >0.5) in modeling the rate of change of females with cubs (Interagency Grizzly Bear Study Team 2006, pp. 48), a full review of the population’s demographics will be undertaken by the Study Team to better understand population status. 

21. Dead bears reported in years subsequent to the actual year of mortality will be tallied against the estimated year of death and mortality total will be recalculated for that year. If mortality exceeds the threshold for that year, the difference (total mortality minus threshold) should be counted against the current years’ threshold.  If sex of the dead bear cannot be determined, sex will be assigned randomly using ratio of 59:41 male:female as recommended in Appendix A of  Schwartz and Haroldson (2001, pp. 119-121). 
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Appendix A. 	Comment by rebecca.shoemaker: update?



Implementation Schedule 



The following Implementation Schedule outlines actions and estimated costs for the grizzly bear (Ursus arctos horribilis) recovery program over the next 5 years.  Functioning as a practical guide for meeting the species’ recovery goals, this schedule indicates action priorities, action numbers, action descriptions, duration of actions, and estimated costs.  In addition, parties with authority, responsibility, or expressed interest in implementing a specific recovery action are identified: however, this neither obligates nor implies a requirement for the identified party to implement the action(s) or secure funding for implementing the action(s).  However, parties willing to participate may benefit by being able to show in their own budgets that their funding request is for a recovery action identified in an approved recovery plan and, therefore, is considered a necessary action for the overall coordinated effort to recover the grizzly bear.  Also, section 7(a)(1) of the ESA, as amended, directs all Federal agencies to utilize their authorities in furtherance of the purposes of the ESA by carrying out programs for the conservation threatened and endangered species. 





Key to Implementation Schedule Priorities (column 1) 



PRIORITY 1: An action that must be taken to prevent extinction or to prevent the species from declining irreversibly in the foreseeable future. 



PRIORITY 2: An action that must be taken to prevent a significant decline in species population/habitat quality or some other significant negative impact short of extinction. 



PRIORITY 3: All other actions necessary to provide for full recovery of the species. 





Key to responsible parties in column 6: 



USFS = 	U.S. Forest Service 

YNP = 	Yellowstone National Park 

USGS = 	U.S. Geological Survey 

MT = 		Montana Fish Wildlife and Parks Department 

ID = 		Idaho Fish and Game Department  

WY = 		Wyoming Game and Fish Department  

GTNP = 	Grand Teton National Park 
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Revised Demographic Recovery Criteria For The Greater Yellowstone Area

		Action Priority

		Action Number

		Action Description

		Action Duration

		Responsible Parties

		USFWS Lead

		Total (annual) Costs

		2007

		2008

		2009

		2010

		2011

		Comments



		3

		Y11

		Monitor total population size by counting females with cubs. Monitor mortality and set annual mortality limits.

		Annual

		USGS, MT, WY, ID, YNP, GTNP, USFS

		N

		678,1931

		339,097[footnoteRef:1] [1:  The same funding applies to both monitoring population size and mortality management as they are interrelated. ] 


		0

		0

		0

		0
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Reassessing Methods to Estimate Population Size and Sustainable Mortality Limits for the Yellowstone Grizzly Bear


Workshop Document Supplement1


19-21 June, 2006


The information contained in this supplement is the result of a Workshop held at the AMK Ranch in Grand Teton National Park, 19-21 June, 2006.  The purpose of this workshop was to address concerns and issues raised during the professional peer review of the original Workshop Document (Interagency Grizzly Bear Study Team 2005).  We do not address all comments expressed during the public review period as those have been addressed elsewhere (NEED REFERENCE FROM CHRIS
).


Items addressed here focus on 2 issues: (1) the wide variation about the original method proposed to index population size using annual estimates of females with cubs of the year as derived from the Chao2 estimator (FCOYChao2), and (2) the uncertainty about the estimate of independent females, independent males, and dependent young in the population.


Professional peer reviewers expressed concern about the wide swings in the index of population size using annual counts derived from estimates of FCOYChao2 and the use of a constant in the denominator when extrapolating FCOYChao2 to an index of independent females, males, and dependent young.  In the original Workshop Document, the group rejected using a “running average” over multiple years because of “possible unknown statistical biases” (IGBST 2005:25) but rather chose to smooth the mortality limit provided to managers “to dampen variability and provide managers with inter-annual stability in the threshold” consequently “allowable mortality limits will be based on a 3-year running average” derived from the annual index of population size (IGBST 2005:7-8).  

We anticipated that the normal process variation associated with grizzly bear reproduction in the Greater Yellowstone Ecosystem (GYE) would result in wide swings in counts of FCOY and the resultant FCOYChao2 estimate (see Schwartz et al. 2006a:20, Figure 6).  Female bears tend to produce cub litters in the year following a year with highly abundant naturally occurring autumn foods.  Hence using a constant in the denominator to extrapolate FCOYChao2 to index independent females, cubs and yearlings, and males failed to remove this process variation.

After considerable discussion, the group concluded that it was more appropriate to use all the data and the information-theoretic model selection methods (Burnham and Anderson 2002) to select the best model.  We considered both linear and quadratic models and model averaging of the FCOYChao2.  This approach brings the value in the numerator (estimated number of FCOY) in line with the mean estimate used in the denominator (transition probabilities) based on previous work (IGBST 2005:60-65).  The method and its application are presented in the following sections.

Estimation of Number and Trend for Females with Cubs of the Year



The Chao2 estimator (Chao 1989, Keating et al. 2002, Cherry et al. 2007) is used annually to estimate the number of females with cubs of the year (FCOYChao2
) for year i (
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).  The trend in this segment of the population and its rate of change (λ) can also be estimated from these annual estimates.  Annual estimates of FCOYChao2 can vary because of sampling error associated with the annual estimates, and because of pulsed or synchronized reproductive output by a segment of the female population.  Consequently, using each annual estimate independently each year can result in wide swings in the estimate of total population size, producing results that may be inconsistent with expected changes in true population size.  This procedure was criticized during professional peer review.  Therefore, we investigated methods to smooth these potential swings.


METHODS


Estimation of Rate of Population Change (λ) and the Number of Females with Cubs of the Year.



The natural logarithm of FCOYChao2
 [
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] can be fit with a linear model of year (yi) to estimate the number of FCOYChao2 and λ as:
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so that the population size of FCOYChao2 at time zero is estimated as
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.  Confidence intervals on λ can be estimated as the exponential of the confidence bounds on 
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Changes in the numbers of FCOY are representative of the rate of change of the entire population, but with additional process variation coming from the proportion of the female population that has cubs of the year (COY).  Thus, random noise of 
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 is coming from both sampling variation from the Chao2 estimator and the proportion of the population with COY.  When we assume a reasonably stable age and sex structure for the total population, the model provides an estimate of λ, which represents the rate of change of the entire population, and a modeled estimate of FCOY for the current year.  When we fit the linear relationship, we are assuming the standard assumptions of least squares regression.


Estimation of Change Through Time.



A quadratic regression is used to detect a change in λ through time.  Thus, we fit the model
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and the estimate of 

[image: image10.wmf]2


b


 provides an estimate of the change in λ through time.  We expect that the estimate of 
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 will become negative as the population reaches carrying capacity, so that λ approaches 1.  This approach considers a leveling off of FCOY as the population reaches carrying capacity, thus preventing overestimation of FCOY as population size stabilizes at or near carrying capacity.  Information-theoretic model selection methods (Burnham and Anderson 2002) are used to select between the linear and quadratic models, and hence to detect changes in λ and 
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 as additional data are collected.  Model averaging of the population of FCOYChao2 is used to estimate population sizes through time, and thus smooth the variation of the Chao2 estimates.  AICc weights (Burnham and Anderson 2002) are used to weight the estimates from the linear and quadratic models to produce our best estimate of the current number of FCOY.


RESULTS



Data for the period 1983–2005 (Table 1) were used to estimate the rate of population change (Figure 1).  The parameter estimates and AICc weights for the linear and quadratic models (Table 2) suggest that only the linear model was needed to model changes in the FCOYChao2 population during this period.  The estimate of 
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= 1.0479 with 95% confidence interval 1.031 to 1.065, and was quite close to the independent estimates of Harris et al. (2006) using data from radiocollared bears (point estimates 1.04 and 1.07).  The estimated quadratic effect (-0.00071104, SE = 0.00133) was not significant (P = 0.600), with 79% of the AICc weight associated with the linear model.  Thus, we concluded that the linear model was the best approximating model for the data, but still produced the model averaged estimates (Figure 1).  As shown in Figure 1, the effect of the quadratic term was negligible in that a nearly exponentially increasing function was estimated.


Sensitivity to Detect Major Change



To assess the ability of our proposed model selection to detect a decline in λ or 
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, we added 2 hypothetical years of data for 2006 and 2007, with 2006 equal to 0.9 times the 2005 estimate and 2007 equal to 0.9 times the 2006 estimates.  In other words, we assumed that λ was equal to 0.9 for 2006 and 2007.  The resulting quadratic model had an AICc weight of 0.67847 with the estimated quadratic effect equal to -0.00278 (SE = 0.00120) and significantly differing from zero (P = 0.0302).  Thus, should such a decline have occurred, our model selection would have suggested that an important decline in λ and 
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 had occurred.


DISCUSSION



The FCOY is the critical segment of the population driving reproduction.  Thus, we appropriately use all the data to estimate the number of FCOY each year and the rate of change of this segment as a measure of the rate of change of the entire population.  Both reproductive effort and mortality of the entire population are driven by the performance of the FCOY segment.


MANAGEMENT RECOMMENDATIONS


We propose using the linear and quadratic models as described above to estimate changes in λ and the predicted numbers of FCOY.  The results will then be used in calculations to estimate the number of independent (aged ≥2 years) females, independent males, and dependent young following procedures outlined in the Workshop Document (Interagency Grizzly Bear Study Team 2005).  We recommend this new method replace the older method proposed in the Workshop Document where we recommended using the annual estimate of FCOYChao2.   The new method addresses the issue of normal process variation and associated swings in annual counts of FCOY.  Details of how the methods will be applied to calculate the index of independent females, males, and dependent young are shown in the next section where we focus on uncertainty and provide confidence intervals around these indices.


The estimated λ and associated confidence interval demonstrate the healthy increase in the FCOYChao2 numbers, and hence the total population.  The proposed set of models will also allow managers to detect a decline in λ, and thus recognize when the population is approaching carrying capacity.  We recommend this method of estimating λ be used as an independent measure of population trajectory that can be compared to estimates derived from data using radiocollared bears as recommended in the Workshop Document (IGBST 2005:42-44).

Table 1
.  Observations of females with cubs of the year (FCOY) in the Greater Yellowstone Ecosystem 1983–2005, where m is the number of unique individuals observed after n samples and fj is the number of individuals observed either 1 or 2 times.  Annual estimates of FCOY 


		

		

		

		Sighting frequency

		Chao2 Estimate



		Year

		na

		ma

		f1

		f2

		Annual

		Modeled



		1983

		12

		10

		8

		2

		19.33

		18.46238



		1984

		40

		17

		7

		3

		22.25

		19.40793



		1984

		17

		8

		5

		0

		18.00

		20.39578



		1986

		82

		24

		7

		5

		27.50

		21.42746



		1987

		20

		12

		7

		3

		17.25

		22.50457



		1988

		36

		17

		7

		4

		21.20

		23.62873



		1989

		28

		14

		7

		5

		17.50

		24.80158



		1990

		49

		22

		7

		6

		25.00

		26.02483



		1991

		62

		24

		11

		3

		37.75

		27.30021



		1992

		37

		23

		15

		5

		40.50

		28.62948



		1993

		30

		18

		8

		8

		21.11

		30.01446



		1994

		29

		18

		9

		7

		22.50

		31.45699



		1995

		25

		17

		13

		2

		43.00

		32.95893



		1996

		45

		28

		15

		10

		37.55

		34.52222



		1997

		65

		29

		13

		7

		38.75

		36.14879



		1998

		75

		33

		11

		13

		36.93

		37.84063



		1999

		96

		30

		9

		5

		36.00

		39.59974



		2000

		76

		34

		18

		8

		51.00

		41.42819



		2001

		84

		39

		16

		12

		48.23

		43.32803



		2002

		145

		49

		17

		14

		58.07

		45.30139



		2003

		54

		35

		19

		14

		46.40

		47.35039



		2004

		202

		48

		15

		10

		57.55

		49.47720



		2005

		86

		29

		6

		8

		30.67

		51.68401





aNote, values in this table differ slightly from those presented by Keating et al. (2002) because we included females throughout the Greater Yellowstone Ecosystem.  Only observations made without the benefit of radiotelemetry are included.


Table 2.  Estimates and model selection results from fitting the FCOYChao2 population estimates from the Chao2 model for the period 1983–2005.


		Model

		Parameter

		Estimate

		Standard Error

		t value

		Pr(>t)



		Linear
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		2.88051

		0.10628

		27.10

		<0.0001
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		0.04679

		0.00775

		6.04

		<0.0001



		

		SSE

		1.27685

		

		

		



		

		AICc

		-59.2320

		

		

		



		

		AICc weight

		0.78870

		

		

		



		Quadratic
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		2.80941

		0.17165

		16.37

		<0.0001
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		0.06386

		0.03295

		1.94

		0.0669
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		-0.00071104

		0.00133

		-0.53

		0.5997



		

		SSE

		1.25895

		

		

		



		

		AICc

		-56.5978

		

		

		



		

		AICc weight

		0.21130

		

		

		





Figure 1.  Model-averaged estimates of the estimated number of FCOYChao2 for the period 1983–2005, where the linear and quadratic models of log(FCOYChao2) were fitted.  The inner set of dashed lines represent a 95% confidence interval on the predicted population size, whereas the outer set of dashed lines represents a 95% confidence interval for the individual population estimates.
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ESTABLISHING CONFIDENCE INTERVALS AROUND ESTIMATES OF INDEPENDENT FEMALES, MALES, AND DEPENDENT YOUNG



The second issue raised during professional peer review of the Workshop Document (Interagency Grizzly Bear Study Team 2005) was the need to display uncertainty around the estimates of independent females, independent males, and dependent young.  Here we detail methods used and present confidence intervals around those estimates. 


METHODS



We estimated the uncertainty around the indices using a formula derived from the delta method (Seber 1982:7) with the covariances of the various inputs assumed to be zero.  For estimates of the form
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 is the estimated variance of the index 
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(independent females, independent males, or dependent young), and ∑ (CV2) is the sum of the squared coefficients of variation used in the calculations of each estimate.  

The
 coefficient of variation for the ratio of females 4 years and older in the population of females 2 years and older was derived using back-transformed logit normal distributions to model the 3 survival parameters:, cub survival, yearling survival and adult (age 2+) survival; mx was modeled with a beta distribution using the parameters α and β for each distribution so as to reproduce, as nearly as possible, the mean and 95% confidence limits about the mean, as reported in the monograph (Schwartz et al. 2006c). We used the PopTools extension on Excel to run Monte Carlo iterations from all 4 distributions simultaneously, each time.  We ran 10,000 iterations for each of the 2 possible mean adult survival rates (0.922 and 0.950) to generate the expected relationship between the number of 2+ and 4+ females when stable age distribution was achieved.  We used PopTools to convert the life-table format in the Leslie matrix format, and took age ratios from the eigenvector (i.e., stable age distribution) associated with each iteration.  Variation about the ratio of “adult females (age 4+)” to “independent females” (age 2+) was derived from these simulations (Table 3).  These estimates did not include temporal variation in rates.  We used the mean estimate for the C data set to estimate the number of 2+ females in the population.  This value is slightly different from the original value used in the Workshop Document (0.773).  We used the C estimate over the AD estimate because it was more conservative.


Table 3. Mean, variance, and upper and lower 95% confidence limits around the ratio (4+females/2+females) when mean vital rates during 1983-2002 varied randomly. Line AD was when adult survival was estimated assuming all females with unresolved fates died at last contact, line C was when adult survival was estimated censoring unresolved females (as in Haroldson et al. 2006). This ratio provides a way to estimate the number of females older than yearling based on an estimate of the number of 4+ females.  

		

		Mean

		Variance

		Lower CL

		Upper CL



		AD

		0.7842

		0.0010

		0.7265

		0.8549



		C

		0.7935

		0.0010

		0.7412

		0.8631





PLACE HOLDER FOR METHODS USED BY RICH TO ESTIMATE SEX RATIO AND A TABLE OF RESULTS.



Estimates of variation for transition probabilities were presented in the Workshop Document (Interagency Grizzly Bear Study Team 2005:  Appendix C, page 62, Table 6).  Estimates of variation for litter size and cub survival can be found in Schwartz et al. (2006a:19) and (Schwartz et al. 2006b:27), respectively.

RESULTS



We used the indices of abundance based on FCOYChao2 derived from model averaged estimates as described above (Table 1). Data from counts of FCOY used to generate the annual Chao2 estimate are provided in Table 1.


Using this formula, we generated 95% confidence intervals around the estimate of independent females (Table 4), independent males (Table 5) and dependent young (Table 6).

Table 4.  Model average estimate of FCOYChao2, the derived estimate of independent females (age ≥2 year old), the estimated variance, and the 95% Confidence interval about the estimate.  Data are based on observations of females with cubs of the year in the Greater Yellowstone Ecosystem, 1983–2005.

		

		

		

		

		95% Confidence Interval



		Year

		Model Averaged
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 2+ females

		Estimated


Variance

		Lower

		Upper



		1983

		18.46238

		80.57

		51.67497

		66.48

		94.66



		1984

		19.40793

		84.63

		57.02948

		69.83

		99.43



		1984

		20.39578

		88.94

		62.92516

		73.39

		104.49



		1986

		21.42746

		93.44

		69.40783

		77.11

		109.77



		1987

		22.50457

		98.14

		76.5274

		80.99

		115.28



		1988

		23.62873

		103.04

		84.33814

		85.04

		121.04



		1989

		24.80158

		108.15

		92.89896

		89.26

		127.04



		1990

		26.02483

		113.49

		102.2737

		93.66

		133.31



		1991

		27.30021

		119.05

		112.5316

		98.26

		139.84



		1992

		28.62948

		124.84

		123.7473

		103.04

		146.65



		1993

		30.01446

		130.88

		136.0015

		108.03

		153.74



		1994

		31.45699

		137.17

		149.3813

		113.22

		161.13



		1995

		32.95893

		143.72

		163.9804

		118.62

		168.82



		1996

		34.52222

		150.54

		179.8996

		124.25

		176.83



		1997

		36.14879

		157.63

		197.2473

		130.11

		185.16



		1998

		37.84063

		165.01

		216.1398

		136.20

		193.83



		1999

		39.59974

		172.68

		236.7019

		142.53

		202.84



		2000

		41.42819

		180.66

		259.0674

		149.11

		212.20



		2001

		43.32803

		188.94

		283.3791

		155.95

		221.93



		2002

		45.30139

		197.55

		309.7903

		163.05

		232.04



		2003

		47.35039

		206.48

		338.4642

		170.42

		242.54



		2004

		49.47720

		215.75

		369.5753

		178.08

		253.43



		2005

		51.68401

		225.38

		403.3095

		186.02

		264.74





Table 5.  PLACE HOLDER FOR TABLE 6.  I NEED ESTIMATES OF VARIANCE ON THE RATIO OF 2+ FEMALES:2+MALES FROM RICH


		

		

		

		95% Confidence Interval
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 2+ males
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Table 6.  Model average estimate of FCOYChao2, the derived estimate of dependent young (cubs and yearlings), the estimated variance, and the 95% Confidence interval about the estimate.  Data are based on observations of females with cubs of the year in the Greater Yellowstone Ecosystem, 1983–2005.  


		

		

		

		95% Confidence Interval



		Year
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 dependent young

		Estimated


Variance

		Lower

		Upper



		1983

		

		

		

		



		1984

		63.70

		78.28811

		46.35

		81.04



		1984

		66.95

		86.40133

		48.73

		85.17



		1986

		70.34

		95.32405

		51.20

		89.48



		1987

		73.89

		105.1256

		53.79

		93.98



		1988

		77.58

		115.8812

		56.49

		98.68



		1989

		81.44

		127.6726

		59.30

		103.59



		1990

		85.47

		140.5885

		62.23

		108.71



		1991

		89.67

		154.7247

		65.29

		114.05



		1992

		94.05

		170.1849

		68.48

		119.62



		1993

		98.61

		187.0808

		71.80

		125.42



		1994

		103.36

		205.5333

		75.26

		131.46



		1995

		108.31

		225.6721

		78.86

		137.75



		1996

		113.46

		247.6372

		82.61

		144.30



		1997

		118.82

		271.5788

		86.52

		151.12



		1998

		124.39

		297.6582

		90.58

		158.21



		1999

		130.19

		326.0487

		94.80

		165.58



		2000

		136.21

		356.9355

		99.19

		173.24



		2001

		142.48

		390.5172

		103.75

		181.21



		2002

		148.98

		427.0063

		108.48

		189.49



		2003

		155.74

		466.6295

		113.40

		198.08



		2004

		162.75

		509.629

		118.51

		207.00



		2005

		170.03

		556.2632

		123.81

		216.26





DISCUSSION


DO WE NEED SOME DISCUSSION HERE?

MANAGEMENT RECOMMENDATIONS



We recommend mean values to estimate the number of independent females, independent males, and dependent young presented here be used to establish sustainable mortality limits as originally proposed in the Workshop Document (Interagency Grizzly Bear Study Team 2005).  Methods to estimate unknown and unreported mortality remain unchanged.  We recommend the demographic objective originally proposed in the Workshop Document (Interagency Grizzly Bear Study Team 2005:44–45)of 48 FCOYChao2 remains the same, however we recommend using the predicted number based on model averaging. 
 As before we recommend a biology and monitoring review should this estimate decline below 48 for any 2 consecutive years.  We also recommend the management agencies attempt to limit female mortality if this estimate drops below 48 in any given year.

SUPPLEMENTAL DATA


Nearly all the information used in the Workshop Document (Interagency Grizzly Bear Study Team 2005) is available in the public domain.  Mortality information, including date of death, sex, age, certainty of death, if the bear was marked or not, and location are published annually in the study team annual reports.  The status of marked bears is also published in the annual reports.  This information can be used to assess reporting rates.  This information can be freely accessed via the internet at the following address:  http://nrmsc.usgs.gov/research/igbst-home.htm  Data to calculate population size using methods described in the workshop are available in the Tables provided by Keating et al. (2002), and we have updated and included them here (Table 1).  Estimates of sustainable mortality and limits recommended in the Workshop Document can be found in the Wildlife Monograph (Schwartz et al. 2006c).  The raw data used to generate those estimates are in the Monograph. All results of Harris et al. (2006), where estimates of population growth were derived, can be duplicated from raw data available in the other chapters of the Monograph.  Raw data to calculate the transition probabilities have been included here (Table 7). 

Table 7.  Data used to calculate transition probabilities presented in Appendix C of the original Workshop Document.  Data are presented as an inp file format compatible with Program MARK.


________________________________________________________________________


/*  38 */ YT0000000000000000000  -1 12 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/*  43 */ CYTC00000000000000000  -1 6 7 8 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/*  50 */ YNCY00000000000000000  -1 9 10 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/*  59 */ NCYC00000000000000000  -1 5 6 7 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/*  67 */ 0NN000000000000000000  -1 0 3 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/*  72 */ 000CY0000000000000000  -1 0 0 0 9 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/*  79 */ 000CYTCYN000000000000  -1 0 0 0 12 13 14 15 16 17 0 0 0 0 0 0 0 0 0 0 0 0 ;


/*  79 */ 0000000000YTNC0000000  -1 0 0 0 0 0 0 0 0 0 0 19 20 21 22 0 0 0 0 0 0 0 ;


/*  83 */ 000CY0000000000000000  -1 0 0 0 18 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/*  86 */ 0YTN00000000000000000  -1 0 14 15 16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/* 104 */ 000CYTCYTCYT000000000  -1 0 0 0 4 5 6 7 8 9 10 11 12 0 0 0 0 0 0 0 0 0 ;


/* 106 */ 0CYTN0000000000000000  -1 0 8 9 10 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/* 106 */ 00000000000YN00000000  -1 0 0 0 0 0 0 0 0 0 0 0 18 19 0 0 0 0 0 0 0 0 ;


/* 109 */ 0NN000000000000000000  -1 0 3 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/* 109 */ 0000NC000000000000000  -1 0 0 0 0 6 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/* 116 */ 00TC00000000000000000  -1 0 0 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/* 117 */ 000000CY0000000000000  -1 0 0 0 0 0 0 6 7 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/* 118 */ 000NNCY00000000000000  -1 0 0 0 3 4 5 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/* 124 */ 000NCY000000000000000  -1 0 0 0 6 7 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/* 125 */ 000NNNNCYTNCNNC000000  -1 0 0 0 3 4 5 6 7 8 9 10 11 12 13 14 0 0 0 0 0 0 ;


/* 126 */ 0000TCYT0000000000000  -1 0 0 0 0 15 16 17 18 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/* 128 */ 00000NN00000000000000  -1 0 0 0 0 0 3 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/* 128 */ 0000000000000000CNC00  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14 15 16 0 0 ;


/* 132 */ 0000000000000000000CY  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17 18 ;


/* 134 */ 000NNNCY0000000000000  -1 0 0 0 4 5 6 7 8 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/* 135 */ 0000CNNC0000000000000  -1 0 0 0 0 6 7 8 9 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/* 135 */ 00000000000000000CN00  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 19 20 0 0 ;


/* 136 */ 0000NNN00000000000000  -1 0 0 0 0 4 5 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/* 137 */ 0000CYT00000000000000  -1 0 0 0 0 7 8 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/* 143 */ 0000NNC00000000000000  -1 0 0 0 0 8 9 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/* 148 */ 0000000000NC000000000  -1 0 0 0 0 0 0 0 0 0 0 10 11 0 0 0 0 0 0 0 0 0 ;


/* 154 */ 000000NN0000000000000  -1 0 0 0 0 0 0 3 4 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/* 161 */ 00000CYN0000000000000  -1 0 0 0 0 0 15 16 17 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/* 162 */ 00000CY00000000000000  -1 0 0 0 0 0 14 15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/* 163 */ 00000NN00000000000000  -1 0 0 0 0 0 4 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/* 163 */ 000000000CY0000000000  -1 0 0 0 0 0 0 0 0 0 8 9 0 0 0 0 0 0 0 0 0 0 ;


/* 165 */ 000000NC0000000000000  -1 0 0 0 0 0 0 11 12 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/* 166 */ 000000NC0000000000000  -1 0 0 0 0 0 0 6 7 0 0 0 0 0 0 0 0 0 0 0 0 0 ;


/* 166 */ 00000000000000000NNN0  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17 18 19 0 ;


/* 169 */ 000000NNNN00000000000  -1 0 0 0 0 0 0 3 4 5 6 0 0 0 0 0 0 0 0 0 0 0 ;


/* 179 */ 000000000000NCY000000  -1 0 0 0 0 0 0 0 0 0 0 0 0 6 7 8 0 0 0 0 0 0 ;


/* 179 */ 000000000000000000CYT  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 12 13 14 ;


/* 182 */ 000000000NNNNC0000000  -1 0 0 0 0 0 0 0 0 0 3 4 5 6 7 0 0 0 0 0 0 0 ;


/* 188 */ 0000000000000000000CY  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14 15 ;


/* 189 */ 00000000YTC0000000000  -1 0 0 0 0 0 0 0 0 10 11 12 0 0 0 0 0 0 0 0 0 0 ;


/* 189 */ 000000000000NCY000000  -1 0 0 0 0 0 0 0 0 0 0 0 0 14 15 16 0 0 0 0 0 0 ;


/* 190 */ 00000000NN00000000000  -1 0 0 0 0 0 0 0 0 6 7 0 0 0 0 0 0 0 0 0 0 0 ;


/* 193 */ 00000000NNN0000000000  -1 0 0 0 0 0 0 0 0 5 6 7 0 0 0 0 0 0 0 0 0 0 ;


/* 193 */ 000000000000000000NCY  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 16 17 ;


/* 196 */ 000000000TNC000000000  -1 0 0 0 0 0 0 0 0 0 7 8 9 0 0 0 0 0 0 0 0 0 ;


/* 196 */ 00000000000000000NNNC  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15 16 17 18 ;


/* 197 */ 000000000NC0000000000  -1 0 0 0 0 0 0 0 0 0 8 9 0 0 0 0 0 0 0 0 0 0 ;


/* 205 */ 000000000NCYT00000000  -1 0 0 0 0 0 0 0 0 0 8 9 10 11 0 0 0 0 0 0 0 0 ;


/* 205 */ 00000000000000YT00000  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 13 14 0 0 0 0 0 ;


/* 210 */ 0000000000NCYT0000000  -1 0 0 0 0 0 0 0 0 0 0 10 11 12 13 0 0 0 0 0 0 0 ;


/* 213 */ 0000000000000000NCYNN  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 8 9 10 11 ;


/* 214 */ 000000000000NNNCN0000  -1 0 0 0 0 0 0 0 0 0 0 0 0 3 4 5 6 7 0 0 0 0 ;


/* 214 */ 0000000000000000000NN  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 11 ;


/* 217 */ 0000000000NC000000000  -1 0 0 0 0 0 0 0 0 0 0 9 10 0 0 0 0 0 0 0 0 0 ;


/* 237 */ 0000000000000CY000000  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 13 14 0 0 0 0 0 0 ;


/* 242 */ 00000000000NNCY000000  -1 0 0 0 0 0 0 0 0 0 0 0 13 14 15 16 0 0 0 0 0 0 ;


/* 246 */ 000000000000NCY000000  -1 0 0 0 0 0 0 0 0 0 0 0 0 7 8 9 0 0 0 0 0 0 ;


/* 249 */ 000000000000NNC000000  -1 0 0 0 0 0 0 0 0 0 0 0 0 7 8 9 0 0 0 0 0 0 ;


/* 254 */ 000000000000NCY000000  -1 0 0 0 0 0 0 0 0 0 0 0 0 6 7 8 0 0 0 0 0 0 ;


/* 258 */ 000000000000NNC000000  -1 0 0 0 0 0 0 0 0 0 0 0 0 8 9 10 0 0 0 0 0 0 ;


/* 264 */ 000000000000NNCNC0000  -1 0 0 0 0 0 0 0 0 0 0 0 0 4 5 6 7 8 0 0 0 0 ;


/* 265 */ 000000000000NC0000000  -1 0 0 0 0 0 0 0 0 0 0 0 0 7 8 0 0 0 0 0 0 0 ;


/* 267 */ 0000000000000NC000000  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 4 5 0 0 0 0 0 0 ;


/* 267 */ 00000000000000000NCYN  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 9 10 11 ;


/* 270 */ 0000000000000000YTC00  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 7 8 0 0 ;


/* 271 */ 0000000000000NCN00000  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 4 5 6 0 0 0 0 0 ;


/* 276 */ 0000000000000NNN00000  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 6 7 8 0 0 0 0 0 ;


/* 279 */ 0000000000000NNC00000  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 3 4 5 0 0 0 0 0 ;


/* 284 */ 0000000000000CNC00000  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 5 6 7 0 0 0 0 0 ;


/* 289 */ 00000000000000NNNC000  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 4 5 6 0 0 0 ;


/* 295 */ 00000000000000NNCCYTC  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 5 6 7 8 9 10 ;


/* 296 */ 00000000000000NNC0000  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 4 5 0 0 0 0 ;


/* 298 */ 00000000000000NNCY000  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 5 6 7 0 0 0 ;


/* 303 */ 000000000000000000CYT  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 11 12 ;


/* 305 */ 00000000000000000NN00  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 4 0 0 ;


/* 308 */ 000000000000000YCYC00  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 8 9 10 0 0 ;


/* 311 */ 000000000000000CY0000  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17 18 0 0 0 0 ;


/* 311 */ 000000000000000000NN0  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20 21 0 ;


/* 315 */ 0000000000000000NN000  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 4 0 0 0 ;


/* 316 */ 000000000000000NCY000  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 4 5 0 0 0 ;


/* 321 */ 000000000000000NNC000  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 7 8 0 0 0 ;


/* 325 */ 0000000000000000NCY00  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 4 5 0 0 ;


/* 327 */ 0000000000000000NCY00  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 6 7 0 0 ;


/* 342 */ 0000000000000000NC000  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 9 0 0 0 ;


/* 346 */ 0000000000000000NCCY0  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 5 6 7 0 ;


/* 349 */ 0000000000000000NNNCN  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 6 7 8 9 ;


/* 351 */ 00000000000000000NCN0  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 11 12 0 ;


/* 358 */ 00000000000000000NC00  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 5 0 0 ;


/* 360 */ 00000000000000000NNC0  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 5 6 0 ;


/* 366 */ 00000000000000000NC00  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 6 0 0 ;


/* 367 */ 00000000000000000NNNN  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 7 8 9 ;


/* 370 */ 00000000000000000NN00  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 16 17 0 0 ;


/* 384 */ 0000000000000000000CY  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 7 ;


/* 386 */ 000000000000000000CY0  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 7 0 ;


/* 395 */ 000000000000000000NN0  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 4 0 ;


/* 399 */ 000000000000000000NNN  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 6 7 ;


/* 402 */ 000000000000000000NNN  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 5 6 ;


/* 403 */ 000000000000000000CY0  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 6 0 ;


/* 412 */ 0000000000000000000NC  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 10 ;


/* 416 */ 0000000000000000000NN  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 6 ;


/* 423 */ 0000000000000000000NN  -1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 7 ;


________________________________________________________________________
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�Chris is there a formal document we can cite here?



�Note, CCS changed the original notation provided by GCW from FemCOY to FCOYchao2 to be consistent with the text above.  Gary, will you be sure you still feel comfortable with the notations.



�Note, CCS changed the original notation of FemCOY to FCOYChao2 tto be consistent with the text above.  



�Group, I think we might want to explore this more fully.  A 10% decline in 2 consecutive years may not be as realistic as smaller declines over many years.  I think we may also want to look at rates of decline in the 2-5% range over several years to determine just how many years are necessary for the quadratic model to assume the majority of the weight.  My concern centers around slight declines that do not force the fit to assume an asymptotic plane (K) with the consequence of overestimating the number of FCOY for several years before the quadratic model pulls the line down.  We don’t want to create paper bears where real ones do not exist with the potential for overharvest.  Your thoughts?







Chuck – maybe you want to label this section as sensitivity to detect major (i.e.,important) declines – which is what the λ = 0.9 is meant to be.  It wouldn’t be difficult to conduct more simulations – the issue is just how much process variance should be included in the estimates, i.e., how much year-to-year noise should be used to contaminate the change in lambda.  The results will completely depend on this process variance assumption.  GCW



�Note:  I replaced the original table 1 from Gary’s document with this table.  It contains the data he used plus the information we have to submit to make the observation of FCOY available.



�Rich, I lifted this out of your report, but rearranged some of the test to address age ratio but not lambda.  Please read this section carefully to ensure it is accurate and correct.  Thanks.



�This need to be agreed upon by the group.  



�Note to the working group.  Recall that we recommended the value of 48 but indicated if the lower 80%  one-tailed bound declined below 48 for 2 consecutive years it required a management review.  We further recommended if the lower 80%  one-tailed bound dropped below 48 agencies should attempt to limit female mortality the following year.  I recommend we drop the second half of this recommendation.  A lot of people were confused about  the lower 80% bench mark.  See the text I added after this note.  I think this is easier to understand.  Your  thoughts?
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Model Average


LCL Predicted


UCL Predicted


LCL Individual


UCL Individual


Chao2


Year


FCOYCHAO2


18.4623776496


14.8016455634


23.0284793009


10.8337793788


31.4626481264


19.33


19.4079279804


15.9289567094


23.6467256056


11.4949049984


32.768228058


22.25


20.395775088


17.0796876067


24.3556937938


12.1678466952


34.1874492556


18


21.4274631571


18.246774955


25.1625933066


12.8540025309


35.7193159289


27.5


22.504574212


19.4240750303


26.0736153291


13.5552981088


37.3622074851


17.25


23.628728082


20.6075808762


27.092786588


14.2740631688


39.1140759411


21.2


24.8015823066


21.796469949


28.2210140611


15.0128935384


40.9726801393


17.5


26.0248319778


22.9934744821


29.4558301748


15.7745074084


42.9358497187


25


27.3002095166


24.2042776228


30.7921372934


16.5616005105


45.0017761976


37.75


28.6294843816


25.4360798823


32.2238088473


17.3767007206


47.1693326099


40.5


30.0144627055


26.6957879924


33.7456969525


18.2220196021


49.4384262102


21.11


31.4569868582


27.9882443013


35.3556304406


19.099296713


51.8103905638


22.5


32.9589349322


29.3146923215


37.0562099017


20.0096321661


54.2884238376


43


34.522220149


30.6715251215


38.8563555054


20.9533039347


56.8780793582


37.55


36.1487901822


32.0494006747


40.7725262916


21.9295687666


59.5878124894


38.75


37.8406263965


33.4329719468


42.8293664218


22.9364493857


62.4295845448


36.93


39.5997429978


34.8015944132


45.0594196024


23.9705160108


65.4195197463
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36.1312167342
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25.026676985


68.5786053043
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43.3280326615


37.3971508815


50.1995037072


26.0980009513


71.9334181118


48.23


45.3013894186


38.5768605368


53.1981051517


27.1756003017


75.5168555789
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47.3503915992


39.6518344155


56.5436534689


28.2486104818


79.3688449222


46.4


49.4772016276


40.6081578428


60.2832930855


29.3042994012


83.5370075695


57.55


51.6840076918


41.4360694852


64.4664584329


30.3283329686


88.0772660291


30.67





Population Estimates


			Year			n			m			NumPos f			Sighting frequency f																																																																											Chao1			Chao2			C2			CV^2			CV			SC2			Nw2			Nw3			Nw4			Weight			Weight			Weight			Nhat																																																						Mh2 Additive


															1			2			3			4			5			6			7			8			9			10			11			12			13			14			15			16			17			18			19			20			21			22			23			24			25																														Chao1			Chao2			SC2			Combined			logL			f0			N			Model			SEN			Nhat1			Nhat2			Nhat3			SENhat1			SENhat2			SENhat3			Weight1			Weight2			Weight3			NhatAve			SENhatAve						Nhat


			1983			12			10			2			8			2			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			26.00			19.33			0.364			0.000			0.000			27.50			25.5			19.3			23.8			0			0.6534411885			0.3465588115			22.16


			1984			40			17			4			7			3			4			0			3			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			25.17			22.25			0.829			0.183			0.428			22.06			23.7			25.2			23.7			2.60718352622933E-18			0.7816599996			0.2183400004			22.21


			1984			17			8			4			5			0			1			1			1			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0.00			18.00			0.706			0.583			0.764			15.47			0.0			0.0			0.0			1.5517086206469E-21			0.8554510777			0.1445489223			0.00


			1986			82			24			8			7			5			6			1			1			0			1			2			0			0			0			0			0			0			1			0			0			0			0			0			0			0			0			0			0			28.90			27.50			0.916			0.743			0.862			31.88			29.5			28.9			30.0			1.74794887652101E-22			0.8727345461			0.1272654539			28.06			4.3262442194			2.8779919397			26.8779919397			Mh2			2.5502066096			26.8779919397			26.8780472308			24.305899914			2.5502066096			2.5502167079			1.0269966634			0.8418868125			0.1578886115			0.000224576			26.8774230394			2.5502595166						27.7108907091


			1987			20			12			4			7			3			1			1			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			20.17			17.25			0.666			0.138			0.372			19.48			19.4			20.2			19.8			9.00416650270614E-18			0.7669589151			0.2330410849			17.77			4.9222670137			4.6560421268			16.6560421268			Mh1			3.9846021648			16.6560421268			16.706828878			16.7067835382			3.9846021648			8.926333938			6.9755689283			0.2593757356			0.652339688			0.0882845764			16.6936520242			7.7712597442						16.5499950206


			1988			36			17			5			7			4			4			1			1			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			23.13			21.20			0.812			0.064			0.252			21.49			22.9			23.1			22.3			1.26159579954497E-16			0.7333523255			0.2666476745			21.28			7.803210505			2.7680065156			19.7680065156			Mh1			2.4827661603			19.7680065156			19.7680149429			19.7680104673			2.4827661603			2.4828596563			2.482785328			0.0192626221			0.8638305841			0.1169067938			19.7680142574			2.482849166						19.7621355599


			1989			28			14			4			7			5			0			1			0			0			1			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			18.90			17.50			0.763			0.553			0.744			23.41			20.1			18.9			20.7			2.42956430834647E-21			0.8516666953			0.1483333047			18.38			4.7617610222			6.9846154415			20.9846154415			Mh2			6.1226170331			20.9846154415			16.7082677611			20.9846154242			6.1226170331			2.5746393601			6.1226525311			0.3360595339			0.5665187302			0.0974217359			18.561984382			4.9493337189						20.7816918061


			1990			49			22			5			7			6			7			1			1			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			26.08			25.00			0.862			0.000			0.000			25.51			27.4			25.0			25.3			0			0.6534411885			0.3465588115			25.18			15.5209509509			3.1402758787			25.1402758787			Mh1			2.5278305687			25.1402758787			25.1402756103			25.1402759734			2.5278305687			2.5278232759			2.5278353669			0.0000087375			0.8807893734			0.1192018891			25.1402756536			2.5278247173						25.1280647974


			1991			62			24			7			11			3			3			3			1			2			1			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			44.17			37.75			0.824			0.401			0.634			34.48			38.6			44.2			40.1			2.78164772510307E-20			0.8296232309			0.1703767691			37.19			12.7636640982			31.4276336331			55.4276336331			Mh2			58.7079682663			55.4276336331			25.8897046746			55.4276110481			58.7079682663			1.8821110648			58.7235710175			0.0005120003			0.5561935997			0.4432944			38.9988165864			41.8065046988						36.0893355255


			1992			37			23			5			15			5			1			1			1			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			45.50			40.50			0.602			0.377			0.614			47.58			45.2			45.5			46.4			4.31914632163212E-20			0.8253743961			0.1746256039			41.74			23.9861186895			11.4044667002			34.4044667002			Mh1			6.4487368584			34.4044667002			50.0247200319			50.0247102349			6.4487368584			23.2350730689			23.2356928689			0.0000000006			0.8807970775			0.119202922			50.0247188555			23.2351469487						49.7579203373


			1993			30			18			3			8			8			2			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			22.00			21.11			0.752			0.000			0.000			23.94			24.3			21.1			22.7			0			0.6534411885			0.3465588115			22.09			15.8254821261			7.5398816122			25.5398816122			Mh1			5.0105898702			25.5398816122			25.5428718369			25.5428176668			5.0105898702			5.0115167334			5.0115010148			0.0000064444			0.8807914018			0.1192021539			25.5428653604			5.0115148538						25.509260734


			1994			29			18			3			9			7			2			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			23.79			22.50			0.707			0.000			0.000			25.46			25.9			22.5			24.1			0			0.6534411885			0.3465588115			23.53			16.3947150544			8.6184834593			26.6184834593			Mh1			5.6114466352			26.6184834593			26.6215501972			26.6214027549			5.6114466352			5.6124170076			5.6121824247			0.0000036472			0.8807938655			0.1192024873			26.6215326105			5.6123890419						26.6825027942


			1995			25			17			4			13			2			1			0			1			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			59.25			43.00			0.487			0.747			0.864			54.87			48.4			59.3			57.6			1.67590000020899E-22			0.873049517			0.126950483			44.51			14.5941754575			11.7827316903			65.9604694907			Mh2			72.1654310466			28.7827316903			65.9604694907			65.9604707116			7.6591415891			72.1654310466			72.184690096			0.0000030233			0.880794415			0.1192025616			65.9603572356			72.1676481385						41.3459597873


			1996			45			28			4			15			10			2			1			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			39.25			37.55			0.677			0.000			0.000			41.37			42.7			37.5			39.6			0			0.6534411885			0.3465588115			38.87			36.9926519278			14.1912501193			42.1912501193			Mh1			7.1909616583			42.1912501193			42.1962503186			42.1960147819			7.1909616583			7.1921967767			7.1920487894			0			0.8807970775			0.1192029225			42.196222242			7.1921791367						41.932946282


			1997			65			29			6			13			7			4			1			3			0			1			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			41.07			38.75			0.803			0.319			0.565			41.26			41.7			41.1			41.2			1.27350301924273E-19			0.8145736191			0.1854263809			39.22			24.8640892924			11.8856947239			40.8856947239			Mh2			9.5582631538			40.8856947239			33.2844090833			40.8856493758			9.5582631538			2.8868321256			9.5570160456			0.0000000008			0.8802451203			0.1197548789			34.1946946997			4.9360373353						48.6683539618


			1998			75			33			6			11			13			5			1			1			0			2			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			37.65			36.93			0.858			0.192			0.438			40.92			40.7			37.7			39.2			2.09193926333906E-18			0.7841990357			0.2158009643			37.79			31.1917672723			4.729248022			37.729248022			Mh1			2.9905654048			37.729248022			40.918733897			40.9234192809			2.9905654048			4.6302999576			4.6314060702			0			0.8808178807			0.1191821193			40.9192923109			4.6304320492						42.6851858196


			1999			96			30			8			9			5			6			2			4			2			0			1			0			0			1			0			0			0			0			0			0			0			0			0			0			0			0			0			0			38.10			36.00			0.907			0.363			0.603			36.67			38.0			38.1			37.5			5.51353596624245E-20			0.8229805115			0.1770194885			36.12			13.278610539			3.5881254849			33.5881254849			Mh2			3.9468002443			33.5881254849			35.9700925678			30.8713055544			3.9468002443			8.1884612898			1.3259667333			0.0002411628			0.506336591			0.4934222462			33.453663185			6.4279365929						31.9307031044


			2000			76			34			7			18			8			2			2			1			0			2			0			1			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			54.25			51.00			0.766			0.776			0.881			62.61			55.6			54.3			57.4			1.15914671281338E-22			0.8757795062			0.1242204938			52.44			36.0802542161			20.6241011219			54.6241011219			Mh2			12.2152225275			54.6241011219			54.6240786783			39.2085822533			12.2152225275			12.2140386117			3.1605036632			0			0.9965058435			0.0034941565			54.5702145214			12.2279930943						50.3431530297


			2001			84			39			6			16			12			8			0			1			1			0			0			1			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			49.67			48.23			0.813			0.335			0.579			54.56			52.9			49.7			51.8			9.36445307471801E-20			0.8176968358			0.1823031642			49.39			47.9686617131			11.0814177674			50.0814177674			Mh2			5.5952532779			50.0814177674			45.9687218475			50.081442156			5.5952532779			3.7159021175			5.5953007347			2.63967233036339E-19			0.5550530775			0.4449469225			47.798664092			5.0765748511						50.7379706248


			2002			145			49			8			17			14			8			3			2			0			0			2			0			0			0			2			0			1			0			0			0			0			0			0			0			0			0			0			0			59.32			58.07			0.884			0.885			0.941			72.43			62.9			59.3			64.1			3.06364023350734E-23			0.8852132603			0.1147867397			59.72			54.1766334049			9.322157075			58.322157075			Mh2			4.4855817062			58.322157075			58.3221966254			51.6304005688			4.4855817062			4.4855936009			2.0275818029			1.19441146051139E-21			0.9999999995			0.0000000005			58.322196622			4.4855936025						57.4354580717


			2003			54			35			4			19			14			1			1			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			0			47.89			46.40			0.658			0.000			0.000			53.20			53.7			46.4			50.1			0			0.6534411885			0.3465588115			48.76			56.3350761726			21.1588390956			56.1588390956			Mh1			9.369362061			56.1588390956			56.1588506585			56.1646837538			9.369362061			9.3697817051			9.3709277634			1.64454317053346E-23			0.8808056042			0.1191943958			56.1595459308			9.3699185068						56.4492098843


			2004			202			48			13			15			10			7			5			1			1			2			0			0			2			1			0			1			1			0			0			0			1			0			0			0			0			0			0			1			59.25			57.55			0.926			1.285			1.133			72.63			60.3			59.3			63.7			4.19477313601609E-25			0.9114634727			0.0885365273			58.88			32.0960407274			6.46033888			54.46033888			Mh3			3.7205210345			54.46033888			53.3783863501			48.1862080986			3.7205210345			3.2820026517			0.9203642365			0			1			2.61360965954894E-23			53.3783863501			3.2820026517						52.0754542098


			2005			86			29			7			6			8			8			4			0			1			1			0			0			0			1			0			0			0			0			0			0			0			0			0			0			0			0			0			0			31.25			30.67			0.932			0.251			0.501			32.72			33.1			31.2			31.9			5.22957445263128E-19			0.7996834588			0.2003165412			31.08


			Total			578			578						250			154			83			30			23			7			11			5			2			2			3			2			1			2			1			0			0			1			0			0			0			0			0			0			1


			Mean			60.652173913			25.1304347826			5.5217391304			10.8695652174			6.6956521739			3.6086956522			1.3043478261			1			0.3043478261			0.4782608696			0.2173913043			0.0869565217			0.0869565217			0.1304347826			0.0869565217			0.0434782609			0.0869565217			0.0434782609			0			0			0.0434782609			0			0			0			0			0			0			0.0434782609


			Proportion						1						0.4325259516			0.2664359862			0.1435986159			0.0519031142			0.0397923875			0.0121107266			0.0190311419			0.008650519			0.0034602076			0.0034602076			0.0051903114			0.0034602076			0.0017301038			0.0034602076			0.0017301038			0			0			0.0017301038			0			0			0			0			0			0			0.0017301038


			SD			44.0408990657			11.120433068			2.3716040835																																																			Weights			Estimate			SE			LCI			UCI


																																																															B0_Chao1			-30.0193			5.73E+11			-1.12E+12			1.12E+12


																																																															B0_Chao2			0.6342			0.0439			0.5481			0.7203


																																																															B1_Chao1			-20.8985			1.45E+14			-2.85E+14			2.85E+14


																																																															B1_Chao2			1.4976			0.034			1.431			1.5641


																																																									Approx


																																																									Parameter      Estimate    Std Error    Approximate 95% Confidence Limits


																																																									B0_Chao1			-30.0193			5.73E+11			-1.12E+12			1.12E+12


																																																									B0_Chao2			0.6342			0.0439			0.5481			0.7203


																																																									B1_Chao1			-20.8985			1.45E+14			-2.85E+14			2.85E+14


																																																									B1_Chao2			1.4976			0.034			1.431			1.5641








Population Estimates
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4 States


			GYE Grizzly Bear Model									Estimate			SE			Radios			Deviance


									Cub Survival			0.63												Probability Transition Matrix																		Transition			Estimate			SE						Beta Parameters									Model


			blue optimized						Yearling Survival			0.8															Transfer To:															Psi N to C			0.475			0.0455864						Label			Estimate			SE			Estimate			Diff.^2


			red data						2-yr and 3-yr Survival			0.9479377413			0.02			0.94			0.1575193421			Current State			N			C			Y			T						Psi C to C			0.0338983			0.02356						Psi N to C			-0.1000833			0.1828028			-0.0894409622			0.0033892874


			green deviance						Adult Survival			0.9479377413												N			0.5223453462			0.4776546538			0			0						Psi C to Y			0.7966102			0.0524037						Psi C to C			-1.609438			0.7745974			-1.5904004789			0.0006040442


									Male Survival			0.823												C			0.1705855939			0.034772843			0.7946415631			0						Psi Y to C			0.1034483			0.0565523						Psi C to Y			1.5475626			0.348248			1.5386539613			0.0006544032


						Asymptotic Proportions in the population																		Y			0.2066394165			0.1051783043			0			0.6881822792						Psi Y to T			0.6896552			0.0859091						Psi Y to C			-0.6931472			0.7071069			-0.6753182788			0.0006357406


									N			C			Y			T						T			0.3515301414			0.6484698586			0			0						Psi T to C			0.6428572			0.1280602						Psi Y to T			1.2039726			0.4654748			1.2030784186			0.0000036903


						Estimate			0.3225290282			0.288777478			0.2300430847			0.1586504091						2.04			Cubs per litter																											Psi T to C			0.587787			0.5577736			0.6123200655			0.0019345846


						SE			0.0562325684			0.0229842732			0.0236196973			0.0257049631						161.5479340369			Initial Population															Deviance			12.44									Sum												0.0072217503


																								0.5			Proportion Female


																								0.1			Proportion of 4-yr with cubs


						Age			0			1			2			3			4			5			6			7			8			9			10			11			12			13			14			15			16			17			18			19			20			21			22


			Females			Proportion			0.109597675			0.0662634696			0.0508740649			0.0450152475			0.0398311499			0.0352440693			0.0311852513			0.0275938596			0.0244160639			0.0216042331			0.0191162216			0.0169147374			0.014966783			0.0132431611			0.011718037			0.010368551			0.009174476			0.0081179145			0.0071830299			0.0063558096			0.0056238545			0.0049761937			0.0044031196


			Males			Proportion			0.109597675			0.0662634696			0.0508740649			0.0401817231			0.03173662			0.0250664475			0.0197981634			0.0156371291			0.0123506307			0.0097548648			0.0077046581			0.0060853489			0.0048063744			0.0037962055			0.0029983466			0.0023681759			0.0018704498			0.0014773323			0.0011668373			0.0009215999			0.0007279047			0.000574919			0.0004540867


						All			All			Females						4+ Reproductive Females															Total						Modeled			Estimated


			Year			Cubs			Yearlings			2-yr olds			3-yr olds			N			C			Y			T			Males 2+			Population			Lambda			N(Fem COY)			N(Fem COY)			SE			Diff.^2


			1981			35.41			21.41			8.22			7.27			16.26			14.56			11.60			8.00			38.83			161.55			1.01			14.56


			1982			29.79			22.31			8.56			7.79			21.54			14.60			10.97			7.56			40.52			163.65			1.05			14.60


			1983			34.11			18.77			8.92			8.12			24.34			16.72			11.00			7.15			42.27			171.40			1.05			16.72


			1984			36.39			21.49			7.51			8.46			26.22			17.84			12.59			7.18			42.30			179.97			1.05			17.84


			1985			38.62			22.92			8.59			7.12			27.94			18.93			13.44			8.22			43.40			189.18			1.06			18.93


			1986			41.49			24.33			9.17			8.15			28.34			20.34			14.26			8.77			44.89			199.73			1.05			20.34			29.00			5.92			2.14


			1987			43.01			26.14			9.73			8.69			29.99			21.08			15.32			9.30			46.68			209.95			1.05			21.08			18.23			10.42			0.08


			1988			45.58			27.10			10.46			9.22			31.77			22.34			15.88			10.00			48.87			221.22			1.06			22.34			21.34			4.81			0.04


			1989			48.40			28.71			10.84			9.91			33.66			23.73			16.83			10.36			51.06			233.49			1.06			23.73			19.64			9.18			0.20


			1990			51.02			30.49			11.49			10.27			35.71			25.01			17.87			10.98			53.51			246.34			1.06			25.01			25.26			3.16			0.01


			1991			54.05			32.14			12.20			10.89			37.65			26.50			18.84			11.66			56.23			260.15			1.06			26.50			36.60			8.19			1.52


			1992			57.11			34.05			12.86			11.56			39.79			28.00			19.96			12.29			59.14			274.76			1.06			28.00			43.28			19.87			0.59


			1993			60.34			35.98			13.62			12.19			42.10			29.58			21.09			13.02			62.29			290.21			1.06			29.58			22.54			4.94			2.03


			1994			63.85			38.01			14.39			12.91			44.49			31.30			22.28			13.76			65.66			306.66			1.06			31.30			24.00			6.17			1.40


			1995			67.48			40.22			15.21			13.64			47.06			33.08			23.58			14.54			69.24			324.05			1.06			33.08			47.44			38.29			0.14


			1996			71.35			42.52			16.09			14.41			49.75			34.98			24.92			15.38			73.08			342.47			1.06			34.98			39.48			8.69			0.27


			1997			75.45			44.95			17.01			15.25			52.59			36.98			26.35			16.26			77.15			361.98			1.06			36.98			39.76			8.47			0.11


			1998			79.76			47.53			17.98			16.12			55.61			39.10			27.86			17.19			81.47			382.62			1.06			39.10			38.60			5.28			0.01


			1999			84.33			50.25			19.01			17.04			58.80			41.34			29.45			18.17			86.07			404.47			1.06			41.34			36.29			5.01			1.02


			2000			89.17			53.13			20.10			18.02			62.16			43.71			31.14			19.21			90.93			427.58			1.06			43.71			54.94			15.79			0.51


			2001			94.27			56.17			21.25			19.05			65.73			46.21			32.92			20.31			96.09			452.02			1.06			46.21			50.72			9.06			0.25


			2002			99.67			59.39			22.47			20.15			69.49			48.86			34.81			21.48			101.55			477.87			1.06			48.86			62.69			11.04			1.57


			2003			105.38			62.79			23.76			21.30			73.47			51.66			36.80			22.71			107.33			505.21			1.06			51.66			49.83			9.32			0.04


			2004			111.42			66.39			25.12			22.52			77.68			54.62			38.91			24.01			113.45			534.12			1.06			54.62			61.87			12.13			0.36


			2005			117.80			70.19			26.56			23.81			82.13			57.75			41.14			25.38			119.93			564.70						57.75


																																																12.27
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			0			0			3.1573979592			3.1573979592
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4 States Year


			GYE Grizzly Bear Model									Estimate			SE			Radios			Deviance


									Cub Survival			0.63												Probability Transition Matrix																		Estimates from MS Model												Beta Parameters						0.1828028			Model


			blue optimized						Yearling Survival			0.8															Transfer To:															Transition			Estimate			SE						Label			Estimate			SE			Estimate			Diff.^2


			red data						2-yr and 3-yr Survival			0.9481873767			0.02			0.94			0.167582845			Current State			N			C			Y			T						Psi N to C			0.475			0.0455864						Psi N to C			-0.1000833			0.3656056			-0.1000833			0


			green deviance						Adult Survival			0.9481873767												N			0.5249999605			0.4750000395			0			0						Psi C to C			0.0338983			0.02356						Psi C to C			-1.609438			0.7745974			-1.6203392693			0.0001980624


									Male Survival			0.823												C			0.1731546331			0.0342554528			0.7925899141			0						Psi C to Y			0.7966102			0.0524037						Psi C to Y			1.5475626			0.348248			1.5211209275			0.0057650168


						Asymptotic Proportions in the population																		Y			0.211621754			0.1011990592			0			0.6871791869						Psi Y to C			0.1034483			0.0565523						Psi Y to C			-0.6931472			0.7071069			-0.7377110419			0.0039718707


									N			C			Y			T						T			0.3791266881			0.6208733119			0			0						Psi Y to T			0.6896552			0.0859091						Psi Y to T			1.2039726			0.4654748			1.1777945815			0.0031628689


						Estimate			0.3225290282			0.288777478			0.2300430847			0.1586504091						2.04			Cubs per litter															Psi T to C			0.6428572			0.1280602						Psi T to C			0.587787			0.5577736			0.4932566361			0.0287227984


						SE			0.0562325684			0.0229842732			0.0236196973			0.0257049631						168.8518681983			Initial Population																											Sum												0.0418206172


																								0.5			Proportion Female															Deviance			9.57


																								0.1			Proportion of 4-yr with cubs


						Age			0			1			2			3			4			5			6			7			8			9			10			11			12			13			14			15			16			17			18			19			20			21			22


			Females			Proportion			0.109597675			0.0662634696			0.0508740649			0.0450152475			0.0398311499			0.0352440693			0.0311852513			0.0275938596			0.0244160639			0.0216042331			0.0191162216			0.0169147374			0.014966783			0.0132431611			0.011718037			0.010368551			0.009174476			0.0081179145			0.0071830299			0.0063558096			0.0056238545			0.0049761937			0.0044031196


			Males			Proportion			0.109597675			0.0662634696			0.0508740649			0.0401817231			0.03173662			0.0250664475			0.0197981634			0.0156371291			0.0123506307			0.0097548648			0.0077046581			0.0060853489			0.0048063744			0.0037962055			0.0029983466			0.0023681759			0.0018704498			0.0014773323			0.0011668373			0.0009215999			0.0007279047			0.000574919			0.0004540867


						All			All			Females						4+ Reproductive Females															Total												Transition			Modeled			Estimated


			Year			Cubs			Yearlings			2-yr olds			3-yr olds			N			C			Y			T			Males 2+			Population			Lambda			Beta N to C			Diff.^2			N to C			N(Fem COY)			N(Fem COY)			SE			Diff.^2


			1981			37.01			22.38			8.59			7.60			16.99			15.22			12.12			8.36			40.58			168.85			1.01												15.22


			1982			30.40			23.32			8.95			8.15			22.93			14.90			11.43			7.90			42.35			170.33			1.05			-0.1121215928			0.0010841868			0.4719989297			14.90


			1983			35.56			19.15			9.33			8.49			25.84			17.43			11.20			7.45			44.18			178.64			1.05			-0.0812655282			0.0026491754			0.4796947915			17.43


			1984			37.30			22.40			7.66			8.84			28.08			18.28			13.10			7.30			44.02			187.00			1.05			-0.1309202809			0.0071140682			0.4673165996			18.28


			1985			38.88			23.50			8.96			7.26			30.36			19.06			13.74			8.54			45.19			195.49			1.07			-0.1868630342			0.056339236			0.4534197027			19.06


			1986			46.26			24.50			9.40			8.50			28.91			22.67			14.32			8.95			46.59			210.11			1.04			0.0878189447			0.2641424842			0.5219406372			22.67			29.00			5.92			1.14


			1987			43.22			29.14			9.80			8.91			31.48			21.19			17.04			9.33			48.14			218.26			1.05			-0.1036956131			0.0000976214			0.4740993013			21.19			18.23			10.42			0.08


			1988			46.03			27.23			11.66			9.29			33.81			22.56			15.92			11.10			51.28			228.88			1.06			-0.1377439055			0.0106108193			0.4656183678			22.56			21.34			4.81			0.06


			1989			49.66			29.00			10.89			11.05			36.21			24.34			16.96			10.37			53.09			241.58			1.05			-0.1706247444			0.0372274267			0.4574470003			24.34			19.64			9.18			0.26


			1990			51.32			31.29			11.60			10.33			39.31			25.16			18.29			11.05			55.30			253.64			1.07			-0.1848397399			0.0537427312			0.4539211834			25.16			25.26			3.16			0.00


			1991			58.71			32.33			12.51			11.00			39.14			28.78			18.91			11.92			58.02			271.32			1.06			0.0094001638			0.0896749988			0.5023500236			28.78			36.60			8.19			0.91


			1992			61.33			36.99			12.93			11.87			40.04			30.06			21.63			12.32			60.69			287.86			1.03			0.075404204			0.2303916395			0.5188421241			30.06			43.28			19.87			0.44


			1993			56.63			38.64			14.80			12.26			45.47			27.76			22.59			14.09			64.74			296.98			1.05			-0.2813281163			0.2457567814			0.4301282008			27.76			22.54			4.94			1.12


			1994			62.10			35.68			15.45			14.03			49.82			30.44			20.86			14.72			68.74			311.85			1.07			-0.3413889377			0.4356214526			0.415472127			30.44			24.00			6.17			1.09


			1995			72.19			39.12			14.27			14.65			51.29			35.39			22.88			13.59			70.84			334.23			1.06			-0.103399655			0.0000822804			0.4741730928			35.39			47.44			38.29			0.10


			1996			74.13			45.48			15.65			13.53			52.82			36.34			26.59			14.91			73.95			353.40			1.06			-0.0587713287			0.0127680966			0.4853113955			36.34			39.48			8.69			0.13


			1997			79.14			46.70			18.19			14.84			53.29			38.79			27.31			17.33			79.05			374.65			1.05			-0.0030777001			0.0703992339			0.4992305756			38.79			39.76			8.47			0.01


			1998			80.92			49.86			18.68			17.25			57.09			39.66			29.16			17.79			83.74			394.16			1.04			-0.0862678914			0.0014279131			0.4784463926			39.66			38.60			5.28			0.04


			1999			80.07			50.98			19.94			17.71			64.56			39.25			29.81			19.00			88.86			410.19			1.07			-0.298850941			0.2955736322			0.4258384042			39.25			36.29			5.01			0.35


			2000			94.39			50.44			20.39			18.91			66.32			46.27			29.50			19.42			93.53			439.16			1.06			-0.0875160787			0.001181552			0.478134934			46.27			54.94			15.79			0.30


			2001			97.19			59.46			20.18			19.33			69.43			47.64			34.77			19.22			97.15			464.38			1.07			-0.0864890211			0.0013825685			0.4783912132			47.64			50.72			9.06			0.12


			2002			106.87			61.23			23.79			19.13			69.69			52.39			35.80			22.66			103.74			495.29			1.04			0.0872581662			0.2625682146			0.5218007108			52.39			62.69			11.04			0.87


			2003			103.55			67.33			24.49			22.55			75.86			50.76			39.37			23.33			109.87			517.12			1.06			-0.1557449082			0.0231785264			0.4611422872			50.76			49.83			9.32			0.01


			2004			116.12			65.24			26.93			23.22			80.18			56.92			38.15			25.65			117.35			549.76			1.06			-0.0192523645			0.0488798126			0.4951870575			56.92			61.87			12.13			0.17


			2005			120.21			73.15			26.10			25.54			85.95			58.92			42.78			24.86			122.68			580.18						-0.1000833499			0			0.4750000271			58.92


																																										2.1518944519															7.21
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			0			0			5.2844387755			5.2844387755


			0			0			5.012244898			5.012244898
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2 States


			GYE Grizzly Bear Model									Estimate			SE			Radios			Deviance


									Cub Survival			0.63												Probability Transition Matrix																		Transition			Estimate			SE			LCI			UCI


			blue optimized						Yearling Survival			0.8															Transfer To:						Standard Errors									Psi O to C			0.4761905			0.0487397			0.3826542			0.5714274


			red data						2-yr and 3-yr Survival			0.9482219152			0.02			0.94			0.1689997231			Current State			Other			Cubs			Other			Cubs						Psi C to O			0.9459459			0.0371746			0.8080244			0.9864427


									Adult Survival			0.9482219152												Other			0.5238095			0.4761905			0.0487397			0.0487397


									Male Survival			0.823												Cubs			0.9459459			0.0540541			0.0371746			0.0371746


						Asymptotic Proportions in the population


									Other			Cubs


						Estimate			0.6651583491			0.3348416509												2.04			Cubs per litter


						SE			0.0114676894			0.0227804078												145.8028360701			Initial Population															Deviance			12.52


																								0.5			Proportion Female


																								0.1			Proportion of 4-yr with cubs


						Age			0			1			2			3			4			5			6			7			8			9			10			11			12			13			14			15			16			17			18			19			20			21			22


			Females			Proportion			0.109597675			0.0662634696			0.0508740649			0.0450152475			0.0398311499			0.0352440693			0.0311852513			0.0275938596			0.0244160639			0.0216042331			0.0191162216			0.0169147374			0.014966783			0.0132431611			0.011718037			0.010368551			0.009174476			0.0081179145			0.0071830299			0.0063558096			0.0056238545			0.0049761937			0.0044031196


			Males			Proportion			0.109597675			0.0662634696			0.0508740649			0.0401817231			0.03173662			0.0250664475			0.0197981634			0.0156371291			0.0123506307			0.0097548648			0.0077046581			0.0060853489			0.0048063744			0.0037962055			0.0029983466			0.0023681759			0.0018704498			0.0014773323			0.0011668373			0.0009215999			0.0007279047			0.000574919			0.0004540867


						All			All			Females									4+ Reproductive Females						Total						Estimated									Transition O to C						Transition C to C


			Year			Cubs			Yearlings			2-yr olds			3-yr olds			Other			Cubs			Males 2+			Population			Lambda			N(Fem COY)			SE			Diff.^2			Estimate			Deviance			Estimate			Deviance


			1981			31.96			19.32			7.42			6.56			30.26			15.23			35.04			145.80			1.04


			1982			30.73			20.13			7.73			7.03			34.01			15.06			36.57			151.27			1.06												0.4761013696			0.0000033442			0.0540541			0


			1983			34.02			19.36			8.05			7.33			36.21			16.68			38.15			159.81			1.06												0.4725724837			0.0055103013			0.0540541			0


			1984			36.69			21.44			7.74			7.64			38.79			17.99			39.14			169.43			1.06												0.4786388788			0.0025234315			0.0540541			0


			1985			38.20			23.11			8.57			7.34			42.02			18.73			40.79			178.76			1.08												0.4643201572			0.0593144925			0.0540541			0


			1986			44.24			24.07			9.25			8.13			42.55			21.69			42.81			192.73			1.05			29.00			5.92			1.53			0.5027378448			0.2966719443			0.0540541			0


			1987			43.05			27.87			9.63			8.77			47.16			21.10			44.86			202.44			1.06			18.23			10.42			0.08			0.4764004803			0.0000185606			0.0540541			0


			1988			46.47			27.12			11.15			9.13			49.87			22.78			48.07			214.59			1.06			21.34			4.81			0.09			0.4666674665			0.0381755163			0.0540541			0


			1989			49.87			29.28			10.85			10.57			52.69			24.45			50.41			228.12			1.06			19.64			9.18			0.27			0.4739972585			0.0020249169			0.0540541			0


			1990			52.62			31.42			11.71			10.29			56.91			25.80			53.20			241.95			1.07			25.26			3.16			0.03			0.4711496998			0.0106962924			0.0540541			0


			1991			57.96			33.15			12.57			11.10			59.31			28.41			56.35			258.86			1.07			36.60			8.19			1.00			0.4839329559			0.0252343299			0.0540541			0


			1992			61.53			36.51			13.26			11.92			63.06			30.16			59.64			276.08			1.05			43.28			19.87			0.44			0.4916972233			0.1012218739			0.0540541			0


			1993			60.65			38.76			14.61			12.57			69.44			29.73			63.69			289.44			1.06			22.54			4.94			2.12			0.4524445862			0.2373624797			0.0540541			0


			1994			65.60			38.21			15.51			13.85			73.24			32.16			67.92			306.49			1.07			24.00			6.17			1.75			0.4471714546			0.3544871846			0.0540541			0


			1995			73.88			41.33			15.28			14.70			76.25			36.21			71.18			328.84			1.07			47.44			38.29			0.09			0.4788092403			0.0028868163			0.0540541			0


			1996			78.28			46.54			16.53			14.49			81.56			38.37			75.11			350.89			1.07			39.48			8.69			0.02			0.485792792			0.0388136164			0.0540541			0


			1997			82.85			49.32			18.62			15.68			86.21			40.61			80.44			373.72			1.06			39.76			8.47			0.01			0.4819455042			0.0139420165			0.0540541			0


			1998			87.21			52.19			19.73			17.65			91.67			42.75			85.93			397.14			1.04			38.60			5.28			0.62			0.4793400338			0.0041756765			0.0540541			0


			1999			84.77			54.94			20.88			18.71			101.87			41.55			91.59			414.32			1.09			36.29			5.01			1.11			0.4335674926			0.7647552634			0.0540541			0


			2000			104.10			53.41			21.98			19.80			101.88			51.03			97.36			449.55			1.06			54.94			15.79			0.06			0.4878592313			0.0573167528			0.0540541			0


			2001			102.78			65.58			21.36			20.84			112.51			50.38			101.49			474.94			1.08			50.72			9.06			0.00			0.4750294002			0.0005675098			0.0540541			0


			2002			120.08			64.75			26.23			20.26			114.43			58.86			109.76			514.37			1.05			62.69			11.04			0.12			0.5090219062			0.4537464763			0.0540541			0


			2003			112.81			75.65			25.90			24.87			127.34			55.30			116.23			538.10			1.08			49.83			9.32			0.34			0.4641040243			0.0614941299			0.0540541			0


			2004			131.75			71.07			30.26			24.56			131.08			64.58			125.92			579.22			1.06			61.87			12.13			0.05			0.4918779513			0.1035950675			0.0540541			0


			2005			132.25			83.00			28.43			28.69			142.91			64.83			132.06			612.17															0.476190262			0			0.0540541			0


																																							9.71						2.63						0.00








2 States


			0			0			NaN			NaN


			0			0			NaN			NaN


			0			0			NaN			NaN


			0			0			NaN			NaN


			0			0			NaN			NaN


			0			0			5.9232142857			5.9232142857


			0			0			10.4153061224			10.4153061224


			0			0			4.8084183673			4.8084183673


			0			0			9.181122449			9.181122449


			0			0			3.1573979592			3.1573979592


			0			0			8.1857142857			8.1857142857


			0			0			19.8729591837			19.8729591837


			0			0			4.9359693878			4.9359693878


			0			0			6.1650510204			6.1650510204


			0			0			38.287244898			38.287244898


			0			0			8.6915816327			8.6915816327


			0			0			8.4734693878			8.4734693878


			0			0			5.2844387755			5.2844387755


			0			0			5.012244898			5.012244898


			0			0			15.7903061224			15.7903061224


			0			0			9.0647959184			9.0647959184


			0			0			11.0413265306			11.0413265306


			0			0			9.3204081633			9.3204081633


			0			0			12.1308673469			12.1308673469


			0			0			NaN			NaN
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Trend FemCOY 83-05


			Trend in Females with COY SC2 estimator


						Estimated


			Year			Fem COY			ln(Fem COY)


			1.00			31.88			3.4619788539


			2.00			19.48			2.9693882982						SUMMARY OUTPUT


			3.00			21.49			3.0675877107


			4.00			23.41			3.1531632815						Regression Statistics


			5.00			25.51			3.2390705322						Multiple R			0.8280363378


			6.00			34.48			3.5403794458						R Square			0.6856441767


			7.00			47.58			3.8624125049						Adjusted R Square			0.6671526577


			8.00			23.94			3.1755507001						Standard Error			0.2399758228


			9.00			25.46			3.2371085931						Observations			19


			10.00			54.87			4.0049667511


			11.00			41.37			3.7225559805						ANOVA


			12.00			41.26			3.7198935076									df			SS			MS			F			Significance F


			13.00			40.92			3.7116189411						Regression			1			2.1353112203			2.1353112203			37.0788454968			0.0000120337


			14.00			36.67			3.6019589821						Residual			17			0.979002724			0.0575883955


			15.00			62.61			4.1369250098						Total			18			3.1143139443


			16.00			54.56			3.9993010135


			17.00			72.43			4.2826205782									Coefficients			Standard Error			t Stat			P-value			Lower 95%			Upper 95%			Lower 95.0%			Upper 95.0%


			18.00			53.20			3.9740583963						Intercept			3.0271999732			0.1146045177			26.4143162472			0			2.7854055788			3.2689943677			2.7854055788			3.2689943677


			19.00			72.63			4.2853780596						X Variable 1			0.0612058824			0.0100514811			6.0892401412			0.0000120337			0.0399991111			0.0824126536			0.0399991111			0.0824126536


															lambda			1.0631177689			1.040809849			1.0859038195


															RESIDUAL OUTPUT


															Observation			Predicted Y			Residuals


															1			3.0884058556			0.3735729983


															2			3.149611738			-0.1802234398


															3			3.2108176203			-0.1432299097


															4			3.2720235027			-0.1188602212


															5			3.333229385			-0.0941588529


															6			3.3944352674			0.1459441784


															7			3.4556411498			0.4067713551


															8			3.5168470321			-0.341296332


															9			3.5780529145			-0.3409443214


															10			3.6392587969			0.3657079542


															11			3.7004646792			0.0220913013


															12			3.7616705616			-0.0417770539


															13			3.8228764439			-0.1112575029


															14			3.8840823263			-0.2821233442


															15			3.9452882087			0.1916368011


															16			4.006494091			-0.0071930775


															17			4.0676999734			0.2149206048


															18			4.1289058557			-0.1548474594


															19			4.1901117381			0.0952663215


			Trend in Females with COY Chao2 estimator


						Estimated


			Year			Fem COY			ln(Fem COY)						SUMMARY OUTPUT


			1.00			19.33			2.9616582932


			2.00			22.25			3.1023420086						Regression Statistics


			3.00			18.00			2.8903717579						Multiple R			0.7965000885


			4.00			27.50			3.3141860047						R Square			0.6344123909


			5.00			17.25			2.8478121435						Adjusted R Square			0.6170034571


			6.00			21.20			3.0540011817						Standard Error			0.2465716204


			7.00			17.50			2.8622008809						Observations			23


			8.00			25.00			3.2188758249


			9.00			37.75			3.6309854757						ANOVA


			10.00			40.50			3.7013019741									df			SS			MS			F			Significance F


			11.00			21.11			3.0497994948						Regression			1			2.2155709511			2.2155709511			36.4417717614			0.0000054396


			12.00			22.50			3.1135153092						Residual			21			1.2767488441			0.060797564


			13.00			43.00			3.7612001157						Total			22			3.4923197952


			14.00			37.55			3.6255523202						AICc			-59.2339208043			Delta AICc			0			Weight			0.788693551


			15.00			38.75			3.6571307558									Coefficients			Standard Error			t Stat			P-value			Lower 95%			Upper 95%			Lower 95.0%			Upper 95.0%


			16.00			36.93			3.6089855449						Intercept			2.8805211385			0.1062751576			27.1043694832			7.98359494155059E-18			2.6595098502			3.1015324268			2.6595098502			3.1015324268


			17.00			36.00			3.5835189385						Year			0.0467899493			0.0077509125			6.03670206			0.0000054396			0.0306710445			0.0629088542			0.0306710445			0.0629088542


			18.00			51.00			3.9318256327												Lower 95%			Upper 95%


			19.00			48.23			3.8759971832						lamba			1.0479018735			1.0311462469			1.0649297709


			20.00			58.07			4.0615917758


			21.00			46.40			3.8372994592						RESIDUAL OUTPUT


			22.00			57.55			4.0525751493


			23.00			30.67			3.4232849781						Observation			Predicted Y			Residuals


															1			2.9273110879			0.0343472054


			1983			48.00			3.8712010109						2			2.9741010372			0.1282409714


			1984												3			3.0208909865			-0.1305192286


			1985												4			3.0676809359			0.2465050688


			1986												5			3.1144708852			-0.2666587417


			1987												6			3.1612608345			-0.1072596529


			1988												7			3.2080507839			-0.3458499029


			1989												8			3.2548407332			-0.0359649083


			1990												9			3.3016306825			0.3293547932


			1991												10			3.3484206319			0.3528813422


			1992												11			3.3952105812			-0.3454110864


			1993												12			3.4420005305			-0.3284852213


			1994												13			3.4887904799			0.2724096358


			1995												14			3.5355804292			0.0899718909


			1996												15			3.5823703786			0.0747603772


			1997												16			3.6291603279			-0.020174783


			1998												17			3.6759502772			-0.0924313388


			1999												18			3.7227402266			0.2090854062


			2000												19			3.7695301759			0.1064670073


			2001												20			3.8163201252			0.2452716505


			2002												21			3.8631100746			-0.0258106153


			2003												22			3.9099000239			0.1426751254


			2004												23			3.9566899732			-0.5334049951


			2005


			Trend in Females with COY Chao2 estimator


									Estimated


			Year			Year^2			Fem COY			ln(Fem COY)


			1.00			1.00			19.33			2.9616582932			SUMMARY OUTPUT


			2.00			4.00			22.25			3.1023420086


			3.00			9.00			18.00			2.8903717579			Regression Statistics


			4.00			16.00			27.50			3.3141860047			Multiple R			0.7997129735


			5.00			25.00			17.25			2.8478121435			R Square			0.63954084


			6.00			36.00			21.20			3.0540011817			Adjusted R Square			0.603494924


			7.00			49.00			17.50			2.8622008809			Standard Error			0.250882309


			8.00			64.00			25.00			3.2188758249			Observations			23


			9.00			81.00			37.75			3.6309854757


			10.00			100.00			40.50			3.7013019741			ANOVA


			11.00			121.00			21.11			3.0497994948						df			SS			MS			F			Significance F


			12.00			144.00			22.50			3.1135153092			Regression			2			2.2334811355			1.1167405677			17.7423938979			0.0000370306


			13.00			169.00			43.00			3.7612001157			Residual			20			1.2588386597			0.062941933


			14.00			196.00			37.55			3.6255523202			Total			22			3.4923197952


			15.00			225.00			38.75			3.6571307558			AICc			-56.5997840062			Delta AICc			2.6341367981			Weight			0.211306449


			16.00			256.00			36.93			3.6089855449						Coefficients			Standard Error			t Stat			P-value			Lower 95%			Upper 95%			Lower 95.0%			Upper 95.0%


			17.00			289.00			36.00			3.5835189385			Intercept			2.8094119455			0.1716477136			16.3673135346			0			2.4513610903			3.1674628008			2.4513610903			3.1674628008


			18.00			324.00			51.00			3.9318256327			Year			0.0638561556			0.0329508305			1.9379224962			0.0668807031			-0.0048780721			0.1325903834			-0.0048780721			0.1325903834


			19.00			361.00			48.23			3.8759971832			Year^2			-0.0007110919			0.0013330479			-0.5334331364			0.5996124768			-0.0034917811			0.0020695973			-0.0034917811			0.0020695973


			20.00			400.00			58.07			4.0615917758


			21.00			441.00			46.40			3.8372994592


			22.00			484.00			57.55			4.0525751493


			23.00			529.00			30.67			3.4232849781			RESIDUAL OUTPUT


															Observation			Predicted Y			Residuals


															1			2.8725570093			0.089101284


															2			2.9342798891			0.1680621195


															3			2.9945805851			-0.1042088272


															4			3.0534590973			0.2607269074


															5			3.1109154256			-0.2631032821


															6			3.16694957			-0.1129483883


															7			3.2215615305			-0.3593606496


															8			3.2747513072			-0.0558754824


															9			3.3265189001			0.3044665756


															10			3.3768643091			0.324437665


															11			3.4257875342			-0.3759880394


															12			3.4732885755			-0.3597732662


															13			3.5193674329			0.2418326828


															14			3.5640241064			0.0615282138


															15			3.6072585961			0.0498721597


															16			3.6490709019			-0.040085357


															17			3.6894610239			-0.1059420854


															18			3.728428962			0.2033966707


															19			3.7659747162			0.1100224669


															20			3.8020982866			0.2594934891


															21			3.8367996732			0.0004997861


															22			3.8700788758			0.1824962735


															23			3.9019358946			-0.4786509165


			Model Averaged Results for linear and quadratic models


			Year			FemCOY			lnFemCOY			Year2			linear			stdplinear			lclmlinear			uclmlinear			lcllinear			ucllinear			stdilinear			quadratic			stdpquadratic			lclmquadratic			uclmquadratic			lclquadratic			uclquadratic			stdiquadratic			Samplen			SSELinear			SSEQuadratic			AICcLinear			AICcQuadratic			DeltaAICcLinear			DeltaAICcQuadratic			weightlinear			weightquadratic			modelave			stdpmodelave			lclpmodelave			uclpmodelave			stdimodelave			lclimodelave			uclimodelave


			1983			19.33			2.9616582932			1			2.9273037321			0.0995663249			2.7202442244			3.1343632397			2.3742829701			3.4803244941			0.2659247357			2.8725536302			0.1442219251			2.5717119662			3.1733952942			2.2688943254			3.476212935			0.2893911231			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			18.4623776496			0.1127533977			14.8016455634			23.0284793009			0.2719724733			10.8337793788			31.4626481264


			1984			22.25			3.1023420086			4			2.9740952495			0.0930147345			2.7806605198			3.1675299792			2.4260301821			3.522160317			0.2635417478			2.9342769936			0.1205409398			2.6828329993			3.1857209879			2.3536541111			3.5148998761			0.2783475824			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			19.4079279804			0.1007872509			15.9289567094			23.6467256056			0.2672335448			11.4949049984			32.768228058


			1985			18			2.8903717579			9			3.020886767			0.0866613622			2.8406645983			3.2011089357			2.477344355			3.564429179			0.2613669905			2.9945782765			0.101034884			2.7838232015			3.2053333514			2.4303827863			3.5587737666			0.2704723761			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			20.395775088			0.0905295294			17.0796876067			24.3556937938			0.2635361327			12.1678466952			34.1874492556


			1986			27.5			3.3141860047			16			3.0676782844			0.080553123			2.9001588945			3.2351976743			2.5282145975			3.6071419714			0.2594057009			3.0534574787			0.0861890855			2.8736701969			3.2332447606			2.5000839013			3.6068310562			0.2652844076			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			21.4274631571			0.081982181			18.246774955			25.1625933066			0.2607235615			12.8540025309			35.7193159289


			1987			17.25			2.8478121435			25			3.1144698019			0.0747501346			2.959018387			3.2699212167			2.578630772			3.6503088317			0.2576627537			3.1109146005			0.0763485957			2.9516542205			3.2701749804			2.5638655002			3.6579637007			0.2622524862			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			22.504574212			0.0751047496			19.4240750303			26.0736153291			0.2586434243			13.5552981088			37.3622074851


			1988			21.2			3.0540011817			36			3.1612613193			0.0693290898			3.0170835844			3.3054390543			2.6285836093			3.6939390294			0.2561426062			3.1669496416			0.0713428802			3.0181310012			3.3157682819			2.6228486977			3.7110505855			0.2608391555			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			23.628728082			0.0697980875			20.6075808762			27.092786588			0.2571526211			14.2740631688			39.1140759411


			1989			17.5			2.8622008809			49			3.2080528368			0.0643865345			3.0741537083			3.3419519652			2.6780648179			3.7380408556			0.2548492453			3.2215626022			0.0702382791			3.0750481193			3.368077085			2.678087356			3.7650378483			0.2605391992			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			24.8015823066			0.0658976664			21.796469949			28.2210140611			0.2561214555			15.0128935384			40.9726801393


			1990			25			3.2188758249			64			3.2548443542			0.060040753			3.1299827731			3.3797059353			2.7270671872			3.7826215212			0.2537861384			3.2747534822			0.0715915491			3.1254161277			3.4240908367			2.7305104345			3.8189965298			0.2609072793			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			26.0248319778			0.063184031			22.9934744821			29.4558301748			0.2554367227			15.7745074084			42.9358497187


			1991			37.75			3.6309854757			81			3.3016358717			0.0564297907			3.1842836976			3.4189880457			2.77558468			3.8276870634			0.2529561885			3.3265222816			0.0739842865			3.1721937643			3.4808507989			2.780888576			3.8721559873			0.2615739534			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			27.3002095166			0.0614107132			24.2042776228			30.7921372934			0.255003869			16.5616005105			45.0017761976


			1992			40.5			3.7013019741			100			3.3484273891			0.053702082			3.2367477958			3.4601069824			2.8236125121			3.8732422661			0.252361696			3.3768690005			0.0763485957			3.2176086206			3.5361293804			2.8298199002			3.9239181007			0.2622524862			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			28.6294843816			0.0603410588			25.4360798823			32.2238088473			0.2547483874			17.3767007206			47.1693326099


			1993			21.11			3.0497468619			121			3.3952189066			0.0519968173			3.2870856053			3.5033522078			2.8711472184			3.9192905947			0.2520043274			3.4257936388			0.078006539			3.2630748497			3.5885124278			2.8777277178			3.9738595598			0.2627399448			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			30.0144627055			0.0597824264			26.6957879924			33.7456969525			0.2546166452			18.2220196021			49.4384262102


			1994			22.5			3.1135153092			144			3.442010424			0.0514158291			3.335085354			3.548935494			2.9181866997			3.9658341483			0.2518850918			3.4732961965			0.0785966464			3.3093464651			3.6372459279			2.9248635535			4.0217288395			0.2629157494			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			31.4569868582			0.0596104798			27.9882443013			35.3556304406			0.2545763281			19.099296713			51.8103905638


			1995			43			3.7612001157			169			3.4888019414			0.0519968173			3.3806686402			3.5969352426			2.9647302533			4.0128736296			0.2520043274			3.5193766737			0.078006539			3.3566578846			3.6820954627			2.9713107527			4.0674425947			0.2627399448			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			32.9589349322			0.0597824264			29.3146923215			37.0562099017			0.2546166452			20.0096321661			54.2884238376


			1996			37.55			3.6256733782			196			3.5355934589			0.053702082			3.4239138656			3.6472730522			3.0107785819			4.0604083359			0.252361696			3.5640350703			0.0763485957			3.4047746903			3.7232954502			3.01698597			4.1110841705			0.2622524862			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			34.522220149			0.0603410588			30.6715251215			38.8563555054			0.2547483874			20.9533039347			56.8780793582


			1997			38.75			3.6571307558			225			3.5823849763			0.0564297907			3.4650328023			3.6997371504			3.0563337846			4.108436168			0.2529561885			3.6072713863			0.0739842865			3.452942869			3.7615999036			3.0616376806			4.1529050919			0.2615739534			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			36.1487901822			0.0614107132			32.0494006747			40.7725262916			0.255003869			21.9295687666			59.5878124894


			1998			36.93			3.6090242289			256			3.6291764938			0.060040753			3.5043149127			3.7540380749			3.1013993268			4.1569536608			0.2537861384			3.6490856217			0.0715915491			3.4997482672			3.7984229763			3.1048425741			4.1933286694			0.2609072793			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			37.8406263965			0.063184031			33.4329719468			42.8293664218			0.2554367227			22.9364493857			62.4295845448


			1999			36			3.5835189385			289			3.6759680112			0.0643865345			3.5420688828			3.8098671397			3.1459799924			4.2059560301			0.2548492453			3.6894777766			0.0702382791			3.5429632938			3.8359922595			3.1460025305			4.2329530228			0.2605391992			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			39.5997429978			0.0658976664			34.8015944132			45.0594196024			0.2561214555			23.9705160108			65.4195197463


			2000			51			3.9318256327			324			3.7227595287			0.0693290898			3.5785817937			3.8669372636			3.1900818186			4.2554372387			0.2561426062			3.728447851			0.0713428802			3.5796292106			3.8772664913			3.184346907			4.2725487949			0.2608391555			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			41.4281860939			0.0697980875			36.1312167342			47.501710658			0.2571526211			25.026676985			68.5786053043


			2001			48.23			3.8759812341			361			3.7695510461			0.0747501346			3.6140996313			3.925002461			3.2337120163			4.305390076			0.2576627537			3.7659958447			0.0763485957			3.6067354648			3.9252562246			3.2189467444			4.313044945			0.2622524862			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			43.3280326615			0.0751047496			37.3971508815			50.1995037072			0.2586434243			26.0980009513			71.9334181118


			2002			58.07			4.0616491794			400			3.8163425636			0.080553123			3.6488231737			3.9838619535			3.2768788766			4.3558062505			0.2594057009			3.8021217579			0.0861890855			3.622334476			3.9819090397			3.2487481805			4.3554953353			0.2652844076			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			45.3013894186			0.081982181			38.5768605368			53.1981051517			0.2607235615			27.1756003017			75.5168555789


			2003			46.4			3.8372994592			441			3.863134081			0.0866613622			3.6829119123			4.0433562497			3.319591669			4.406676493			0.2613669905			3.8368255905			0.101034884			3.6260705155			4.0475806654			3.2726301003			4.4010210806			0.2704723761			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			47.3503915992			0.0905295294			39.6518344155			56.5436534689			0.2635361327			28.2486104818			79.3688449222


			2004			57.55			4.0526541352			484			3.9099255985			0.0930147345			3.7164908688			4.1033603282			3.361860531			4.4579906659			0.2635417478			3.8701073425			0.1205409398			3.6186633483			4.1215513368			3.28948446			4.4507302251			0.2783475824			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			49.4772016276			0.1007872509			40.6081578428			60.2832930855			0.2672335448			29.3042994012			83.5370075695


			2005			30.67			3.4232849781			529			3.9567171159			0.0995663249			3.7496576083			4.1637766236			3.4036963539			4.5097378779			0.2659247357			3.901967014			0.1442219251			3.60112535			4.202808678			3.2983077092			4.5056263188			0.2893911231			23			1.276852752			1.25894517			-59.2320490307			-56.5978380596			0			2.6342109711			0.7886997317			0.2113002683			51.6840076918			0.1127533977			41.4360694852			64.4664584329			0.2719724733			30.3283329686			88.0772660291


																																																						0.04679			1.0479019266


																																																						0.00775
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			Trend in Females with COY Chao2 estimator


						Estimated


			Year			Fem COY			ln(Fem COY)						SUMMARY OUTPUT


			1.00			19.33			2.9616582932


			2.00			22.25			3.1023420086						Regression Statistics


			3.00			18.00			2.8903717579						Multiple R			0.7965086945


			4.00			27.50			3.3141860047						R Square			0.6344261005


			5.00			17.25			2.8478121435						Adjusted R Square			0.6129217534


			6.00			21.20			3.0540011817						Standard Error			0.2292118668


			7.00			17.50			2.8622008809						Observations			19


			8.00			25.00			3.2188758249


			9.00			37.75			3.6309854757						ANOVA


			10.00			40.50			3.7013019741									df			SS			MS			F			Significance F


			11.00			21.11			3.0497994948						Regression			1			1.5499902923			1.5499902923			29.5022257377			0.0000448799


			12.00			22.50			3.1135153092						Residual			17			0.8931473579			0.0525380799


			13.00			43.00			3.7612001157						Total			18			2.4431376502


			14.00			37.55			3.6255523202						AICc			-50.4914108523			Delta AICc			0			Weight			0.7981544363


			15.00			38.75			3.6571307558									Coefficients			Standard Error			t Stat			P-value			Lower 95%			Upper 95%			Lower 95.0%			Upper 95.0%


			16.00			36.93			3.6089855449						Intercept			2.8359675036			0.1094640082			25.9077622848			0			2.605018636			3.0669163712			2.605018636			3.0669163712


			17.00			36.00			3.5835189385						Year			0.0521467277			0.0096006286			5.4315951375			0.0000448799			0.0318911721			0.0724022834			0.0318911721			0.0724022834


			18.00			51.00			3.9318256327												Lower 95%			Upper 95%


			19.00			48.23			3.8759971832						lamba			1.0535303133			1.0324051447			1.075087747


															RESIDUAL OUTPUT


															Observation			Predicted Y			Residuals


															1			2.8881142313			0.0735440619


															2			2.9402609591			0.1620810495


															3			2.9924076868			-0.1020359289


															4			3.0445544146			0.2696315901


															5			3.0967011423			-0.2488889988


															6			3.1488478701			-0.0948466884


															7			3.2009945978			-0.3387937169


															8			3.2531413256			-0.0342655007


															9			3.3052880533			0.3256974224


															10			3.3574347811			0.3438671931


															11			3.4095815088			-0.359782014


															12			3.4617282366			-0.3482129273


															13			3.5138749643			0.2473251514


															14			3.566021692			0.0595306281


															15			3.6181684198			0.038962336


															16			3.6703151475			-0.0613296026


															17			3.7224618753			-0.1389429368


															18			3.774608603			0.1572170297


															19			3.8267553308			0.0492418524


			Trend in Females with COY Chao2 estimator


									Estimated


			Year			Year^2			Fem COY			ln(Fem COY)			SUMMARY OUTPUT


			1.00			1.00			19.33			2.9616582932


			2.00			4.00			22.25			3.1023420086			Regression Statistics


			3.00			9.00			18.00			2.8903717579			Multiple R			0.8025349505


			4.00			16.00			27.50			3.3141860047			R Square			0.6440623467


			5.00			25.00			17.25			2.8478121435			Adjusted R Square			0.5995701401


			6.00			36.00			21.20			3.0540011817			Standard Error			0.2331314921


			7.00			49.00			17.50			2.8622008809			Observations			19


			8.00			64.00			25.00			3.2188758249


			9.00			81.00			37.75			3.6309854757			ANOVA


			10.00			100.00			40.50			3.7013019741						df			SS			MS			F			Significance F


			11.00			121.00			21.11			3.0497994948			Regression			2			1.5735329684			0.7867664842			14.4758463369			0.0002576271


			12.00			144.00			22.50			3.1135153092			Residual			16			0.8696046818			0.0543502926


			13.00			169.00			43.00			3.7612001157			Total			18			2.4431376502


			14.00			196.00			37.55			3.6255523202			AICc			-47.7418123744			Delta AICc			2.749598478			Weight			0.2018455637


			15.00			225.00			38.75			3.6571307558						Coefficients			Standard Error			t Stat			P-value			Lower 95%			Upper 95%			Lower 95.0%			Upper 95.0%


			16.00			256.00			36.93			3.6089855449			Intercept			2.9281821802			0.1789604689			16.3621731597			0			2.5488029364			3.307561424			2.5488029364			3.307561424


			17.00			289.00			36.00			3.5835189385			Year			0.0257996773			0.0412055308			0.626121707			0.5400653537			-0.0615521453			0.1131514998			-0.0615521453			0.1131514998


			18.00			324.00			51.00			3.9318256327			Year^2			0.0013173525			0.0020015896			0.6581531596			0.5197980657			-0.0029258279			0.0055605329			-0.0029258279			0.0055605329


			19.00			361.00			48.23			3.8759971832


															RESIDUAL OUTPUT


															Observation			Predicted Y			Residuals


															1			2.95529921			0.0063590832


															2			2.9850509449			0.1172910638


															3			3.0174373848			-0.1270656269


															4			3.0524585297			0.261727475


															5			3.0901143797			-0.2423022362


															6			3.1304049348			-0.0764037531


															7			3.1733301948			-0.3111293139


															8			3.21889016			-0.0000143351


															9			3.2670848302			0.3639006455


															10			3.3179142054			0.3833877687


															11			3.3713782856			-0.3215787908


															12			3.427477071			-0.3139617617


															13			3.4862105613			0.2749895544


															14			3.5475787567			0.0779735634


															15			3.6115816572			0.0455490986


															16			3.6782192627			-0.0692337178


															17			3.7474915732			-0.1639726348


															18			3.8193985888			0.1124270439


															19			3.8939403094			-0.0179431263
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			Estimation of the expected variaiton in the proportion of the population of females with COY


			This spreadsheet demonstrates the amount of variation expected in the proportion of females with COY for a 2-state transition matrix with binomial demographic stochasticity on a population of 40 females.


															Label			Estimate			SE			LCI			UCI


			Initial population size			40									Psi N to C			0.4761905			0.0487397			0.3826542			0.5714274


															Psi C to N			0.9459459			0.0371746			0.8080244			0.9864427


						Transfer To:


			Current State			No Cubs			Cubs						Average			0.3366836735						Asymptotic


			No Cubs			0.5238095			0.4761905						Variance			0.0055904621						0.3348416509									Mean			Stdev


			Cubs			0.9459459			0.0540541						StdDev			0.0747693928												30-yr min			0.1912			0.0327062593


																		30-yr min			30-yr max									30-yr max			0.48845			0.0394773914


																		0.2			0.475


																								Asymptotic


			Year			N			C			N to C			C to C			Prop. COY						N			C						30-yr min			30-yr max


			1			27			13			15			0			0.325						0.6651583445			0.3348416555						0.15			0.625


			2			25			15			15			1			0.375						0.665158351			0.334841649						0.2			0.525


			3			24			16			13			1			0.4						0.6651583483			0.3348416517						0.225			0.475


			4			26			14			12			1			0.35						0.6651583494			0.3348416506						0.225			0.525


			5			27			13			14			0			0.325						0.6651583489			0.3348416511						0.175			0.525


			6			26			14			11			6			0.35						0.6651583491			0.3348416509						0.175			0.475


			7			23			17			11			0			0.425						0.6651583491			0.3348416509						0.125			0.45


			8			29			11			14			0			0.275						0.6651583491			0.3348416509						0.225			0.525


			9			26			14			10			1			0.35						0.6651583491			0.3348416509						0.15			0.55


			10			29			11			15			3			0.275						0.6651583491			0.3348416509						0.175			0.45


			11			22			18			10			1			0.45						0.6651583491			0.3348416509						0.175			0.5


			12			29			11			14			0			0.275						0.6651583491			0.3348416509						0.2			0.5


			13			26			14			13			0			0.35						0.6651583491			0.3348416509						0.2			0.475


			14			27			13			10			0			0.325						0.6651583491			0.3348416509						0.225			0.425


			15			30			10			17			0			0.25						0.6651583491			0.3348416509						0.175			0.575


			16			23			17			14			1			0.425						0.6651583491			0.3348416509						0.175			0.475


			17			25			15			13			1			0.375						0.6651583491			0.3348416509						0.175			0.425


			18			26			14			11			1			0.35						0.6651583491			0.3348416509						0.2			0.45


			19			28			12			8			0			0.3						0.6651583491			0.3348416509						0.2			0.475


			20			32			8			13			0			0.2						0.6651583491			0.3348416509						0.175			0.525


			21			27			13			14			0			0.325						0.6651583491			0.3348416509						0.175			0.525


			22			26			14			8			0			0.35						0.6651583491			0.3348416509						0.175			0.45


			23			32			8			14			0			0.2						0.6651583491			0.3348416509						0.2			0.5


			24			26			14			9			0			0.35						0.6651583491			0.3348416509						0.2			0.55


			25			31			9			12			0			0.225						0.6651583491			0.3348416509						0.225			0.475


			26			28			12			13			0			0.3						0.6651583491			0.3348416509						0.25			0.5


			27			27			13			19			0			0.325						0.6651583491			0.3348416509						0.15			0.575


			28			21			19			10			1			0.475						0.6651583491			0.3348416509						0.2			0.475


			29			29			11			17			0			0.275						0.6651583491			0.3348416509						0.2			0.45


			30			23			17			13			1			0.425						0.6651583491			0.3348416509						0.2			0.475


			31			26			14			11			3			0.35						0.6651583491			0.3348416509						0.2			0.525


			32			26			14			11			0			0.35						0.6651583491			0.3348416509						0.225			0.475


			33			29			11			15			0			0.275						0.6651583491			0.3348416509						0.175			0.45


			34			25			15			13			2			0.375						0.6651583491			0.3348416509						0.225			0.475


			35			25			15			11			1			0.375						0.6651583491			0.3348416509						0.2			0.5


			36			28			12			13			0			0.3						0.6651583491			0.3348416509						0.125			0.5


			37			27			13			16			1			0.325						0.6651583491			0.3348416509						0.2			0.475


			38			23			17			13			0			0.425						0.6651583491			0.3348416509						0.2			0.5


			39			27			13			12			2			0.325						0.6651583491			0.3348416509						0.2			0.475


			40			26			14			13			0			0.35						0.6651583491			0.3348416509						0.2			0.5


			41			27			13			13			0			0.325						0.6651583491			0.3348416509						0.175			0.5


			42			27			13			11			0			0.325						0.6651583491			0.3348416509						0.25			0.5


			43			29			11			12			0			0.275						0.6651583491			0.3348416509						0.175			0.5


			44			28			12			11			2			0.3						0.6651583491			0.3348416509						0.2			0.45


			45			27			13			14			2			0.325						0.6651583491			0.3348416509						0.2			0.45


			46			24			16			11			0			0.4						0.6651583491			0.3348416509						0.2			0.475


			47			29			11			14			0			0.275						0.6651583491			0.3348416509						0.15			0.5


			48			26			14			7			0			0.35						0.6651583491			0.3348416509						0.2			0.475


			49			33			7			13			0			0.175						0.6651583491			0.3348416509						0.175			0.425


			50			27			13			11			0			0.325						0.6651583491			0.3348416509						0.175			0.45


			51			29			11			11			2			0.275						0.6651583491			0.3348416509						0.15			0.425


			52			27			13			14			0			0.325						0.6651583491			0.3348416509						0.2			0.475


			53			26			14			10			1			0.35						0.6651583491			0.3348416509						0.2			0.45


			54			29			11			17			0			0.275						0.6651583491			0.3348416509						0.2			0.475


			55			23			17			12			0			0.425						0.6651583491			0.3348416509						0.175			0.55


			56			28			12			13			2			0.3						0.6651583491			0.3348416509						0.125			0.55


			57			25			15			13			0			0.375						0.6651583491			0.3348416509						0.175			0.45


			58			27			13			12			0			0.325						0.6651583491			0.3348416509						0.2			0.45


			59			28			12			15			0			0.3						0.6651583491			0.3348416509						0.2			0.575


			60			25			15			12			1			0.375						0.6651583491			0.3348416509						0.15			0.55


			61			27			13			11			3			0.325						0.6651583491			0.3348416509						0.25			0.475


			62			26			14			13			1			0.35						0.6651583491			0.3348416509						0.225			0.5


			63			26			14			10			1			0.35						0.6651583491			0.3348416509						0.175			0.425


			64			29			11			11			1			0.275						0.6651583491			0.3348416509						0.225			0.425


			65			28			12			15			0			0.3						0.6651583491			0.3348416509						0.25			0.45


			66			25			15			10			0			0.375						0.6651583491			0.3348416509						0.225			0.475


			67			30			10			11			1			0.25						0.6651583491			0.3348416509						0.225			0.45


			68			28			12			10			0			0.3						0.6651583491			0.3348416509						0.2			0.425


			69			30			10			20			0			0.25						0.6651583491			0.3348416509						0.15			0.475


			70			20			20			12			0			0.5						0.6651583491			0.3348416509						0.225			0.575


			71			28			12			17			1			0.3						0.6651583491			0.3348416509						0.2			0.475


			72			22			18			12			1			0.45						0.6651583491			0.3348416509						0.2			0.5


			73			27			13			15			1			0.325						0.6651583491			0.3348416509						0.225			0.425


			74			24			16			12			0			0.4						0.6651583491			0.3348416509						0.15			0.525


			75			28			12			12			1			0.3						0.6651583491			0.3348416509						0.225			0.425


			76			27			13			9			4			0.325						0.6651583491			0.3348416509						0.2			0.45


			77			27			13			12			0			0.325						0.6651583491			0.3348416509						0.175			0.525


			78			28			12			10			0			0.3						0.6651583491			0.3348416509						0.2			0.475


			79			30			10			16			1			0.25						0.6651583491			0.3348416509						0.2			0.5


			80			23			17			15			1			0.425						0.6651583491			0.3348416509						0.225			0.55


			81			24			16			10			1			0.4						0.6651583491			0.3348416509						0.2			0.475


			82			29			11			15			0			0.275						0.6651583491			0.3348416509						0.25			0.5


			83			25			15			14			2			0.375						0.6651583491			0.3348416509						0.2			0.475


			84			24			16			11			0			0.4						0.6651583491			0.3348416509						0.2			0.5


			85			29			11			11			0			0.275						0.6651583491			0.3348416509						0.225			0.475


			86			29			11			16			2			0.275						0.6651583491			0.3348416509						0.225			0.45


			87			22			18			11			2			0.45						0.6651583491			0.3348416509						0.175			0.45


			88			27			13			6			0			0.325						0.6651583491			0.3348416509						0.175			0.5


			89			34			6			15			1			0.15						0.6651583491			0.3348416509						0.2			0.475


			90			24			16			14			0			0.4															0.175			0.525


			91			26			14			11			0			0.35															0.15			0.475


			92			29			11			10			0			0.275															0.15			0.475


			93			30			10			11			1			0.25															0.225			0.425


			94			28			12			13			1			0.3															0.15			0.45


			95			26			14			13			1			0.35															0.175			0.45


			96			26			14			17			2			0.35															0.225			0.45


			97			21			19			6			0			0.475															0.175			0.525


			98			34			6			20			1			0.15															0.2			0.5


			99			19			21			7			0			0.525															0.15			0.55


			100			33			7			19			1			0.175															0.175			0.55


			101			20			20			7			1			0.5															0.175			0.5


			102			32			8			18			0			0.2															0.15			0.525


			103			22			18			10			2			0.45															0.15			0.45


			104			28			12			12			1			0.3															0.2			0.475


			105			27			13			11			1			0.325															0.15			0.45


			106			28			12			14			2			0.3															0.175			0.55


			107			24			16			13			0			0.4															0.15			0.475


			108			27			13			15			0			0.325															0.225			0.45


			109			25			15			13			0			0.375															0.175			0.6


			110			27			13			13			2			0.325															0.2			0.475


			111			25			15			13			2			0.375															0.15			0.525


			112			25			15			11			0			0.375															0.2			0.45


			113			29			11			12			0			0.275															0.225			0.475


			114			28			12			16			0			0.3															0.15			0.475


			115			24			16			14			0			0.4															0.225			0.525


			116			26			14			18			0			0.35															0.2			0.425


			117			22			18			10			0			0.45															0.225			0.45


			118			30			10			14			1			0.25															0.2			0.475


			119			25			15			10			1			0.375															0.15			0.525


			120			29			11			13			0			0.275															0.175			0.45


			121			27			13			9			0			0.325															0.075			0.45


			122			31			9			19			0			0.225															0.175			0.475


			123			21			19			15			1			0.475															0.175			0.5


			124			24			16			13			1			0.4															0.125			0.475


			125			26			14			10			0			0.35															0.2			0.475


			126			30			10			16			1			0.25															0.175			0.525


			127			23			17			10			0			0.425															0.25			0.45


			128			30			10			13			0			0.25															0.15			0.475


			129			27			13			6			0			0.325															0.225			0.45


			130			34			6			17			0			0.15															0.125			0.5


			131			23			17			8			1			0.425															0.225			0.425


			132			31			9			15			1			0.225															0.225			0.55


			133			24			16			15			0			0.4															0.225			0.525


			134			25			15			12			2			0.375															0.2			0.475


			135			26			14			16			2			0.35															0.125			0.625


			136			22			18			9			0			0.45															0.15			0.55


			137			31			9			12			1			0.225															0.2			0.45


			138			27			13			15			0			0.325															0.175			0.45


			139			25			15			13			0			0.375															0.175			0.475


			140			27			13			13			0			0.325															0.2			0.5


			141			27			13			13			0			0.325															0.175			0.5


			142			27			13			14			1			0.325															0.15			0.45


			143			25			15			8			0			0.375															0.2			0.45


			144			32			8			11			0			0.2															0.2			0.5


			145			29			11			12			1			0.275															0.175			0.45


			146			27			13			17			0			0.325															0.2			0.575


			147			23			17			9			0			0.425															0.175			0.5


			148			31			9			12			0			0.225															0.225			0.475


			149			28			12			13			0			0.3															0.25			0.475


			150			27			13			12			2			0.325															0.2			0.575


			151			26			14			9			0			0.35															0.225			0.45


			152			31			9			11			1			0.225															0.225			0.45


			153			28			12			14			1			0.3															0.175			0.525


			154			25			15			11			2			0.375															0.2			0.475


			155			27			13			14			2			0.325															0.225			0.475


			156			24			16			12			1			0.4															0.2			0.525


			157			27			13			13			1			0.325															0.175			0.45


			158			26			14			10			1			0.35															0.15			0.575


			159			29			11			7			0			0.275															0.225			0.45


			160			33			7			20			0			0.175															0.15			0.475


			161			20			20			10			1			0.5															0.125			0.5


			162			29			11			7			1			0.275															0.15			0.525


			163			32			8			20			1			0.2															0.2			0.475


			164			19			21			13			1			0.525															0.15			0.45


			165			26			14			14			1			0.35															0.175			0.525


			166			25			15			13			2			0.375															0.15			0.5


			167			25			15			15			0			0.375															0.225			0.525


			168			25			15			15			1			0.375															0.1			0.525


			169			24			16			11			1			0.4															0.175			0.525


			170			28			12			18			0			0.3															0.2			0.475


			171			22			18			9			0			0.45															0.2			0.425


			172			31			9			16			1			0.225															0.225			0.475


			173			23			17			12			1			0.425															0.225			0.45


			174			27			13			14			1			0.325															0.2			0.5


			175			25			15			12			1			0.375															0.175			0.55


			176			27			13			17			1			0.325															0.225			0.5


			177			22			18			8			1			0.45															0.25			0.425


			178			31			9			11			0			0.225															0.15			0.525


			179			29			11			11			3			0.275															0.2			0.45


			180			26			14			10			0			0.35															0.175			0.5


			181			30			10			21			0			0.25															0.225			0.5


			182			19			21			10			2			0.525															0.175			0.5


			183			28			12			13			1			0.3															0.2			0.45


			184			26			14			12			1			0.35															0.225			0.475


			185			27			13			11			0			0.325															0.25			0.45


			186			29			11			15			0			0.275															0.225			0.5


			187			25			15			12			1			0.375															0.175			0.5


			188			27			13			11			1			0.325															0.25			0.45


			189			28			12			17			0			0.3															0.15			0.45


			190			23			17			12			1			0.425															0.2			0.45


			191			27			13			14			1			0.325															0.2			0.5


			192			25			15			13			1			0.375															0.2			0.5


			193			26			14			10			1			0.35															0.225			0.5


			194			29			11			10			0			0.275															0.2			0.475


			195			30			10			15			0			0.25															0.225			0.5


			196			25			15			13			0			0.375															0.15			0.45


			197			27			13			15			0			0.325															0.075			0.5


			198			25			15			9			0			0.375															0.25			0.5


			199			31			9			16			0			0.225															0.2			0.475


			200			24			16			15			1			0.4															0.2			0.475


			201			24			16			9			1			0.4															0.225			0.45


			202			30			10			18			3			0.25															0.175			0.475


			203			19			21			7			1			0.525															0.125			0.525


			204			32			8			14			0			0.2															0.225			0.475


			205			26			14			11			0			0.35															0.175			0.475


			206			29			11			17			0			0.275															0.175			0.55


			207			23			17			12			3			0.425															0.15			0.5


			208			25			15			11			3			0.375															0.2			0.475


			209			26			14			12			0			0.35															0.2			0.475


			210			28			12			14			1			0.3															0.2			0.525


			211			25			15			13			1			0.375															0.175			0.475


			212			26			14			16			1			0.35															0.125			0.475


			213			23			17			11			1			0.425															0.2			0.475


			214			28			12			10			0			0.3															0.225			0.475


			215			30			10			15			0			0.25															0.2			0.5


			216			25			15			12			2			0.375															0.175			0.525


			217			26			14			16			0			0.35															0.225			0.475


			218			24			16			10			1			0.4															0.15			0.55


			219			29			11			14			0			0.275															0.2			0.475


			220			26			14			15			1			0.35															0.125			0.5


			221			24			16			11			1			0.4															0.2			0.475


			222			28			12			16			1			0.3															0.2			0.45


			223			23			17			11			1			0.425															0.15			0.45


			224			28			12			11			0			0.3															0.225			0.5


			225			29			11			15			0			0.275															0.175			0.55


			226			25			15			15			1			0.375															0.2			0.425


			227			24			16			12			0			0.4															0.15			0.475


			228			28			12			8			0			0.3															0.225			0.5


			229			32			8			16			0			0.2															0.15			0.475


			230			24			16			9			2			0.4															0.2			0.475


			231			29			11			16			1			0.275															0.15			0.5


			232			23			17			10			1			0.425															0.175			0.525


			233			29			11			12			0			0.275															0.2			0.55


			234			28			12			16			2			0.3															0.2			0.45


			235			22			18			9			2			0.45															0.2			0.525


			236			29			11			14			0			0.275															0.175			0.55


			237			26			14			15			2			0.35															0.2			0.475


			238			23			17			13			2			0.425															0.225			0.475


			239			25			15			14			1			0.375															0.25			0.525


			240			25			15			18			2			0.375															0.175			0.475


			241			20			20			13			0			0.5															0.15			0.475


			242			27			13			13			0			0.325															0.225			0.45


			243			27			13			15			1			0.325															0.1			0.5


			244			24			16			11			0			0.4															0.125			0.55


			245			29			11			13			2			0.275															0.175			0.475


			246			25			15			15			1			0.375															0.125			0.475


			247			24			16			11			4			0.4															0.2			0.425


			248			25			15			12			1			0.375															0.225			0.55


			249			27			13			16			0			0.325															0.2			0.5


			250			24			16			11			1			0.4															0.175			0.425


			251			28			12			12			0			0.3															0.175			0.525


			252			28			12			14			2			0.3															0.175			0.45


			253			24			16			12			4			0.4															0.175			0.575


			254			24			16			13			2			0.4															0.2			0.45


			255			25			15			7			1			0.375															0.25			0.45


			256			32			8			20			0			0.2															0.15			0.525


			257			20			20			12			1			0.5															0.25			0.4


			258			27			13			11			1			0.325															0.2			0.475


			259			28			12			11			3			0.3															0.2			0.475


			260			26			14			7			3			0.35															0.2			0.45


			261			30			10			18			0			0.25															0.2			0.425


			262			22			18			12			1			0.45															0.2			0.525


			263			27			13			15			1			0.325															0.2			0.45


			264			24			16			12			1			0.4															0.2			0.5


			265			27			13			14			0			0.325															0.15			0.5


			266			26			14			16			2			0.35															0.2			0.5


			267			22			18			8			1			0.45															0.2			0.45


			268			31			9			16			0			0.225															0.15			0.5


			269			24			16			12			2			0.4															0.225			0.55


			270			26			14			12			0			0.35															0.2			0.525


			271			28			12			15			1			0.3															0.2			0.45


			272			24			16			11			1			0.4															0.15			0.55


			273			28			12			16			1			0.3															0.2			0.475


			274			23			17			13			1			0.425															0.175			0.55


			275			26			14			16			1			0.35															0.25			0.525


			276			23			17			13			1			0.425															0.15			0.5


			277			26			14			12			0			0.35															0.225			0.5


			278			28			12			15			0			0.3															0.15			0.475


			279			25			15			15			0			0.375															0.225			0.5


			280			25			15			12			2			0.375															0.225			0.45


			281			26			14			12			1			0.35															0.175			0.55


			282			27			13			12			0			0.325															0.2			0.4


			283			28			12			14			1			0.3															0.2			0.475


			284			25			15			7			0			0.375															0.2			0.525


			285			33			7			14			0			0.175															0.2			0.425


			286			26			14			18			1			0.35															0.175			0.475


			287			21			19			8			0			0.475															0.2			0.475


			288			32			8			17			0			0.2															0.175			0.475


			289			23			17			10			2			0.425															0.175			0.425


			290			28			12			13			1			0.3															0.2			0.5


			291			26			14			16			4			0.35															0.2			0.5


			292			20			20			10			2			0.5															0.225			0.45


			293			28			12			8			1			0.3															0.225			0.5


			294			31			9			15			3			0.225															0.2			0.55


			295			22			18			12			1			0.45															0.175			0.475


			296			27			13			11			0			0.325															0.2			0.5


			297			29			11			13			2			0.275															0.2			0.5


			298			25			15			11			3			0.375															0.125			0.625


			299			26			14			11			1			0.35															0.225			0.475


			300			28			12			16			2			0.3															0.2			0.475


			301			22			18			14			0			0.45															0.175			0.5


			302			26			14			12			1			0.35															0.2			0.5


			303			27			13			15			0			0.325															0.2			0.5


			304			25			15			10			1			0.375															0.15			0.525


			305			29			11			18			2			0.275															0.2			0.425


			306			20			20			9			2			0.5															0.175			0.475


			307			29			11			13			2			0.275															0.2			0.5


			308			25			15			11			0			0.375															0.225			0.525


			309			29			11			14			0			0.275															0.2			0.45


			310			26			14			17			1			0.35															0.225			0.45


			311			22			18			10			1			0.45															0.175			0.5


			312			29			11			11			1			0.275															0.15			0.525


			313			28			12			11			0			0.3															0.225			0.45


			314			29			11			16			1			0.275															0.175			0.5


			315			23			17			7			0			0.425															0.15			0.45


			316			33			7			8			1			0.175															0.2			0.45


			317			31			9			13			0			0.225															0.2			0.575


			318			27			13			8			0			0.325															0.2			0.475


			319			32			8			13			0			0.2															0.275			0.475


			320			27			13			12			0			0.325															0.225			0.425


			321			28			12			8			0			0.3															0.225			0.475


			322			32			8			16			0			0.2															0.2			0.425


			323			24			16			11			0			0.4															0.15			0.5


			324			29			11			14			1			0.275															0.175			0.475


			325			25			15			11			0			0.375															0.15			0.525


			326			29			11			14			1			0.275															0.2			0.5


			327			25			15			12			1			0.375															0.2			0.425


			328			27			13			10			1			0.325															0.175			0.45


			329			29			11			11			0			0.275															0.175			0.475


			330			29			11			11			1			0.275															0.2			0.475


			331			28			12			13			0			0.3															0.25			0.45


			332			27			13			15			0			0.325															0.2			0.475


			333			25			15			15			1			0.375															0.175			0.525


			334			24			16			8			2			0.4															0.125			0.525


			335			30			10			13			1			0.25															0.2			0.525


			336			26			14			6			1			0.35															0.175			0.45


			337			33			7			12			0			0.175															0.15			0.475


			338			28			12			16			1			0.3															0.225			0.425


			339			23			17			14			1			0.425															0.175			0.575


			340			25			15			9			0			0.375															0.175			0.45


			341			31			9			16			1			0.225															0.15			0.525


			342			23			17			15			3			0.425															0.225			0.45


			343			22			18			14			3			0.45															0.225			0.475


			344			23			17			9			1			0.425															0.175			0.5


			345			30			10			15			1			0.25															0.175			0.55


			346			24			16			12			0			0.4															0.175			0.625


			347			28			12			19			1			0.3															0.225			0.375


			348			20			20			9			2			0.5															0.2			0.475


			349			29			11			13			0			0.275															0.175			0.45


			350			27			13			14			0			0.325															0.225			0.575


			351			26			14			14			0			0.35															0.175			0.5


			352			26			14			14			1			0.35															0.175			0.475


			353			25			15			11			0			0.375															0.2			0.525


			354			29			11			13			1			0.275															0.175			0.475


			355			26			14			12			0			0.35															0.2			0.475


			356			28			12			11			2			0.3															0.225			0.475


			357			27			13			14			0			0.325															0.2			0.525


			358			26			14			12			0			0.35															0.2			0.5


			359			28			12			9			0			0.3															0.125			0.45


			360			31			9			12			0			0.225															0.225			0.45


			361			28			12			13			0			0.3															0.2			0.525


			362			27			13			13			1			0.325															0.25			0.475


			363			26			14			13			1			0.35															0.2			0.4


			364			26			14			10			0			0.35															0.275			0.45


			365			30			10			17			1			0.25															0.225			0.475


			366			22			18			7			1			0.45															0.2			0.475


			367			32			8			12			1			0.2															0.175			0.475


			368			27			13			13			3			0.325															0.2			0.45


			369			24			16			10			3			0.4															0.225			0.5


			370			27			13			13			0			0.325															0.15			0.55


			371			27			13			13			0			0.325															0.175			0.475


			372			27			13			11			1			0.325															0.175			0.475


			373			28			12			9			0			0.3															0.225			0.5


			374			31			9			14			1			0.225															0.15			0.525


			375			25			15			10			1			0.375															0.2			0.525


			376			29			11			15			1			0.275															0.175			0.475


			377			24			16			12			1			0.4															0.225			0.475


			378			27			13			13			1			0.325															0.25			0.425


			379			26			14			13			1			0.35															0.2			0.475


			380			26			14			13			0			0.35															0.125			0.475


			381			27			13			14			0			0.325															0.2			0.55


			382			26			14			15			0			0.35															0.225			0.475


			383			25			15			5			0			0.375															0.225			0.5


			384			35			5			18			0			0.125															0.225			0.55


			385			22			18			13			2			0.45															0.175			0.5


			386			25			15			13			1			0.375															0.2			0.5


			387			26			14			13			2			0.35															0.2			0.5


			388			25			15			13			1			0.375															0.125			0.5


			389			26			14			15			1			0.35															0.175			0.475


			390			24			16			7			1			0.4															0.2			0.475


			391			32			8			12			0			0.2															0.2			0.5


			392			28			12			12			2			0.3															0.25			0.475


			393			26			14			17			2			0.35															0.225			0.475


			394			21			19			14			1			0.475															0.125			0.575


			395			25			15			17			1			0.375															0.175			0.425


			396			22			18			8			0			0.45															0.25			0.475


			397			32			8			18			0			0.2															0.2			0.525


			398			22			18			8			0			0.45															0.25			0.475


			399			32			8			14			0			0.2															0.2			0.5


			400			26			14			17			0			0.35															0.225			0.45


			401			23			17			14			2			0.425															0.2			0.45


			402			24			16			12			0			0.4															0.175			0.45


			403			28			12			15			1			0.3															0.175			0.475


			404			24			16			9			0			0.4															0.175			0.5


			405			31			9			15			1			0.225															0.2			0.475


			406			24			16			10			3			0.4															0.125			0.45


			407			27			13			15			2			0.325															0.175			0.475


			408			23			17			12			1			0.425															0.15			0.525


			409			27			13			14			1			0.325															0.25			0.425


			410			25			15			13			0			0.375															0.2			0.475


			411			27			13			16			1			0.325															0.2			0.475


			412			23			17			14			2			0.425															0.25			0.45


			413			24			16			9			1			0.4															0.2			0.45


			414			30			10			13			3			0.25															0.175			0.475


			415			24			16			14			1			0.4															0.175			0.5


			416			25			15			11			0			0.375															0.15			0.525


			417			29			11			15			1			0.275															0.2			0.5


			418			24			16			8			2			0.4															0.2			0.575


			419			30			10			20			0			0.25															0.2			0.45


			420			20			20			12			2			0.5															0.175			0.5


			421			26			14			11			2			0.35															0.175			0.5


			422			27			13			16			0			0.325															0.175			0.525


			423			24			16			10			2			0.4															0.225			0.45


			424			28			12			12			2			0.3															0.175			0.475


			425			26			14			14			1			0.35															0.225			0.5


			426			25			15			14			1			0.375															0.2			0.45


			427			25			15			10			2			0.375															0.175			0.525


			428			28			12			13			0			0.3															0.15			0.45


			429			27			13			14			0			0.325															0.175			0.55


			430			26			14			13			0			0.35															0.15			0.525


			431			27			13			12			1			0.325															0.225			0.5


			432			27			13			15			2			0.325															0.2			0.525


			433			23			17			11			2			0.425															0.175			0.525


			434			27			13			9			1			0.325															0.175			0.525


			435			30			10			16			0			0.25															0.15			0.475


			436			24			16			8			1			0.4															0.225			0.425


			437			31			9			15			1			0.225															0.15			0.525


			438			24			16			12			0			0.4															0.175			0.55


			439			28			12			18			1			0.3															0.225			0.45


			440			21			19			12			0			0.475															0.225			0.475


			441			28			12			12			0			0.3															0.2			0.55


			442			28			12			15			0			0.3															0.175			0.5


			443			25			15			13			0			0.375															0.2			0.45


			444			27			13			15			0			0.325															0.2			0.55


			445			25			15			11			1			0.375															0.175			0.625


			446			28			12			15			3			0.3															0.125			0.5


			447			22			18			8			1			0.45															0.225			0.5


			448			31			9			17			0			0.225															0.225			0.5


			449			23			17			7			0			0.425															0.225			0.45


			450			33			7			15			0			0.175															0.2			0.5


			451			25			15			14			1			0.375															0.225			0.45


			452			25			15			12			0			0.375															0.275			0.55


			453			28			12			12			1			0.3															0.15			0.575


			454			27			13			9			0			0.325															0.275			0.425


			455			31			9			18			0			0.225															0.2			0.475


			456			22			18			11			0			0.45															0.2			0.45


			457			29			11			15			0			0.275															0.175			0.5


			458			25			15			9			2			0.375															0.225			0.45


			459			29			11			15			1			0.275															0.2			0.425


			460			24			16			10			2			0.4															0.25			0.475


			461			28			12			9			0			0.3															0.175			0.5


			462			31			9			15			2			0.225															0.2			0.525


			463			23			17			9			3			0.425															0.225			0.475


			464			28			12			9			2			0.3															0.15			0.525


			465			29			11			16			0			0.275															0.15			0.525


			466			24			16			13			1			0.4															0.175			0.525


			467			26			14			11			0			0.35															0.175			0.45


			468			29			11			15			0			0.275															0.125			0.475


			469			25			15			10			1			0.375															0.225			0.475


			470			29			11			20			2			0.275															0.25			0.475


			471			18			22			8			2			0.55															0.225			0.45


			472			30			10			13			1			0.25															0.2			0.475


			473			26			14			16			0			0.35															0.175			0.5


			474			24			16			7			0			0.4															0.2			0.475


			475			33			7			16			0			0.175															0.2			0.525


			476			24			16			9			0			0.4															0.2			0.5


			477			31			9			11			0			0.225															0.175			0.475


			478			29			11			15			3			0.275															0.175			0.55


			479			22			18			13			0			0.45															0.2			0.5


			480			27			13			13			1			0.325															0.2			0.475


			481			26			14			15			0			0.35															0.15			0.475


			482			25			15			10			1			0.375															0.15			0.475


			483			29			11			8			0			0.275															0.2			0.525


			484			32			8			14			0			0.2															0.2			0.475


			485			26			14			16			0			0.35															0.225			0.5


			486			24			16			9			1			0.4															0.2			0.475


			487			30			10			15			0			0.25															0.15			0.525


			488			25			15			10			1			0.375															0.175			0.5


			489			29			11			12			0			0.275															0.2			0.525


			490			28			12			16			1			0.3															0.2			0.5


			491			23			17			9			2			0.425															0.15			0.45


			492			29			11			20			0			0.275															0.225			0.475


			493			20			20			11			1			0.5															0.225			0.55


			494			28			12			17			1			0.3															0.175			0.475


			495			22			18			9			3			0.45															0.275			0.5


			496			28			12			11			1			0.3															0.15			0.5


			497			28			12			11			0			0.3															0.125			0.475


			498			29			11			12			0			0.275															0.1			0.525


			499			28			12			15			0			0.3															0.2			0.525


			500			25			15			16			1			0.375															0.2			0.475
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