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Analyses of ‘D’

P. Wilson, H. Schaller, N. Bouwes, C. Petrosky, and P. Budy 


The sensitivity analysis identifies D as the most influential parameter affecting system survival differences between the two passage models. CRiSP uses a very different D value than the FLUSH model. Both the CRiSP and  FLUSH derivations of D have been formally critiqued (Anderson 1998a, 1998b, Wilson et al. 1998a, 1998b, Deriso 1998, Collie 1998, Saila 1998).  We reiterate several important points from these critiques (currently not mentioned in this report), indicating that the method of calculating CRiSP retrospective and prospective D values was not consistent with the evidence and analysis presented by Anderson (1998a).   

Model outcomes are highly sensitive to assumptions about the efficacy of the transportation program. This efficacy may be expressed in several ways. The research used to evaluate the transportation program was based on paired releases of fish into transport barges (or trucks) and back into the river as controls. Thus relative survival rate estimates called transport/control (T/C) ratios were produced. The data from these studies, along with other information, can be used to estimate a statistic (D) which estimates the post release survival rate of transported fish relative to in-river migrants that have survived to below Bonneville Dam. Finally, the survival rate of transported fish to returning adults (Smolt to Adult Return or SAR rates) can be used to evaluate the transportation program.

CRiSP derivation of D values have undergone several transformations during the PATH process (see Wilson et al. 1998b), and each of the transformations have had a dramatic influence on model results.  We therefore believe that current assumptions in the formulation of D values need to be stated in this report to avoid ambiguity with earlier CRiSP estimates of D.  We first highlight problems with D values used in the CRiSP retrospective analysis.  We will summarize the major reasons why CRiSP D values are misleading, even if the hypotheses used to develop them are assumed to be true.  A more complete discussion can be found in Wilson et al. (1998a, b), Collie (1998), Saila (1998).  We also demonstrate how these problems have a large effect on the ratio of prospective to retrospective system survivals from CRiSP, and hence on survival and recovery probabilities under the different management scenarios. 

D values are calculated as the product of the T/C ratio and the ratio of direct hydrosystem survival rates of non-transported control fish and transported fish (Vc/VT).  T/C studies were conducted over several years.  These studies measured the adult return from smolts that had been tagged and either transported or left in the river during their migration.  The ratio of the number of transported fish to in-river fish returning is the T/C ratio.  Most of the T/C ratios used in the calculation of D are similar between CRiSP and FLUSH, with the exception of 1995, where CRiSP used T/C ratios estimated from studies where results were incomplete.  Adult return data for the T/C study conducted in 1995 were incomplete at the time model runs were conducted and submitted for analyses in this report. Therefore, predictions of the T/C ratio were used for 1995.  CRiSP used the NMFS prediction from the 1995 study that T/C would be 2.0.  This predicted T/C value was used to produce a median D value for post-1979.   First, a geometric mean is the appropriate statistic for describing the central tendency of a set of ratios (see below), not the median.  Second, the actual 1995 T/C ratio (including smolt subjected to bypass mortality) for wild spring/summer chinook was 1.76.  However, a T/C of 0.86 was observed for wild smolts that were not detected at collector projects (smolts past dams via spill and turbine) (R. Kiefer, IDFG, personal communication).  Kiefer’s T:C value of 0.86 is important in that it shows the lower mortality of smolts that are not bypassed and suggests that the true in-river survival rate is greater than that of control fish.  The lower T/C value of Kiefer also indicates that the “controls” used in T/C studies are not true controls, as indicated in Mundy et al.’s (1994) review.

Measures of central tendency of a set of ratios

Anderson uses the median as a measure of central tendencies in different time periods in the current hypothesis (Anderson 1998b), but he used the arithmetic mean in the first version of the D ~ f(descaling) hypothesis (Anderson 1997).  Use of the median of a series of Ds can either overestimate or underestimate the true central tendency.   The average of the time series is also incorrect; it is always an overestimate (unless each value is identical).  The correct metric to use is the geometric mean.  This is because D is the ratio of two survival rates, with the choice of numerator and denominator (i.e. whether it’s the ratio of transported to non-transported survival, or vice-versa) being arbitrary; and the range of possible values of D is not symmetrically distributed about 1 (i.e. D cannot be < 0, but can be much greater than one).  

D is estimated from T/C study data in both CRiSP and FLUSH by applying an annual scalar, namely Vc/Vt , for each year corresponding to an annual study.   Vc  is the survival rate to Bonneville Dam tailrace of “control” (non-transported) fish from the control release point and Vt is the survival rate of transported fish from collection to Bonneville Dam tailrace (assumed to be .98).   Since D is simply a T/C ratio estimate multiplied by a scalar, and statistics appropriate to ratios are used in estimating T/C confidence intervals (e.g. log transforming of T/C estimates and variances in Harmon  et al. 1993), one should use the geometric mean as the measure of central tendency of D.  As Zar (1984) writes (p. 24):  “The geometric mean may also be computed as the antilogarithm of the arithmetic mean of the logarithms of the data.  It is appropriate only when all the data are positive values (and if the data are not all equal, the geometric mean is less than the arithmetic mean).  This measure finds use in averaging ratios where it is desired to give each ratio equal weight, and in averaging percent changes…” (emphasis added).   

Our point about geometric mean being the proper statistic to use can be illustrated with the data used in CRiSP.  Here, we instead use a very simple example.  Suppose there are two estimates of D which one has reason to believe are equally valid.   For clarity of illustration, we choose very different values: 0.2 and 5.0.  What is the best guess at what D really is?  The first estimate implies that non-transported fish survive 5 times better, while the second indicates that transported fish survive 5 times better.   Phrased this way, it is obvious that there is no reason to conclude that either survives better, and although the variance is large, the most likely value of D is 1.0.   But the average of the two ratios of transported to non-transported survivals is 2.6, as is the median.  The geometric mean, however, correctly gives a value of 1.0.   If we expressed D as the ratio as non-transported fish survival to transported survival, the average of the two ratios would be 2.6 in favor of non-transported fish, as would the median.  This is exactly contrary to our result with the original choice of numerator and denominator.   The geometric mean, however, again gives the correct value: 1.0.  

Reanalysis of retrospective and prospective D values under CRiSP hypothesis

The CRiSP TURB4 retrospective application of D uses a constant value for pre-1980 (pre-1980 median D) and a constant value for post 1980 (post-1980 median D).  CRiSP is used to calculate annual Ds for T/C study years, and the median of the 1968-79 values is used to represent the pre-1980 water year retrospective D.    In the prospective analysis BSM and the alpha model randomly select from a distribution of CRiSP Ds with a mean equal to the post-1980 median. The difference in the median value between prospective D and pre-1980 retrospective D expresses the improvements in transport survival that are thought to have occurred after initial transport problems were resolved.  This difference in the prospective and pre-1980 retrospective D thus has a large influence on system survival and consequently the spawning escapement results (Figures 3-9, 3-27, and 3-28 of July 3, 1998 WOE). However, the division of periods seems to be inconsistent with a correct analysis of the reported CRiSP D values.  The 1978 and 1979 D values (geometric mean of  0.708) are more consistent with the post-1980 values (geometric mean of .664) than the pre-1977 values (Table 1), since the passage years used in the retrospective analysis start in 1977. 

Table 1.   D and ln(D) for each Snake R. transport study, estimated from CRiSP and descaling hypothesis.  First two columns reproduced from Table 1 in Anderson (1998a).  

Year
D
ln(D)
Period
Median 
Average
Geomean

68
0.519
-0.65585
68-76
0.139
0.187
0.100

69
0.655
-0.42312
78-79
0.378
1.305
0.708

70
0.356
-1.03282
86-95
0.633
0.676
0.664

71
0.129
-2.04794
68-79
0.174
0.466
0.163

71
0.139
-1.97328
78-95
0.571
1.025
0.688

72
0.072
-2.63109





72
0.075
-2.59027





73
0.184
-1.69282





73
0.247
-1.39837





75
0.084
-2.47694





75
0.14
-1.96611





76
0.022
-3.81671





76
0.164
-1.80789





76
0.004
-5.52146





76
0.011
-4.50986





78
0.298
-1.21066





78
3.43
1.23256





78
2.208
0.792087





78
0.378
-0.97286





79
0.209
-1.56542





86
0.571
-0.56037





89
0.695
-0.36384





94
0.554
-0.59059





95
0.885
-0.12217





A total of five T/C studies were conducted for 1978 and 1979; no controls returned to enable a T/C estimate from the 1977 study. An F test of the variance of the ln(Ds) in the period 1968-1976 and 1978-1979 shows no difference in the variance, while a t-test on the two periods showed the geometric means are different (Table 2). The geometric means for the 1978 and 1979 Ds are not significantly different from the geometric mean of the post 1980 Ds (p=.92, two tailed test).   Thus it seems the use of retrospective D values calculated from a pre-1980 and post-1980 period is arbitrary.   The real difference in periods, under the Anderson hypothesis and using CRiSP estimates of in-river survival, appears to be between pre-1977 and post-1977 D values (Table 2).  In fact, full-scale transportation did not begin until 1977.  Splitting the D values into a pre-1980 and post-1979 period, and using the median of D estimates corresponding to each T/C study, greatly overestimates the difference between prospective and retrospective D values in water years 1977-1979.  

Table 2.  Test for between-period differences in geometric mean of D estimates (from Anderson 1998). Average and variance of ln(D) were used in tests.  

Periods tested:
68-76 vs. 78-79
78-79 vs. 86-95
68-76 vs. 78-95

N(1)
15
5
15

N(2)
5
4
9

Variance (1) 
1.95
1.60
1.95

Variance (2)
1.60
0.0467
0.821

F value
1.22
34.3
2.38

P for F test 
0.467
0.0077
0.110

Equal variance assumed in t-test ?
Yes
No
Yes

T-value
-2.77
0.112
-3.69

P for t-test (two tailed)
0.0126
0.916
0.00129

We provide an example of how implementing the correct D value for CRiSP TURB4 in 1977 through 1979 would influence the ratios of system survivals input into the BSM, through system survival expressed as the term ln(wprospective/wretrospective) (system survival is the number of inriver smolts below BON divided by the population at the head of the first project).  We replaced the current retrospective median D value of  .174 for 1977 through 1979 with the geometric mean value .708 for 1978 and 1979, and the prospective (86-95) median D value of .633 with the geometric mean .664.   The mean of the ln(wprospective/wretrospective) for A1 is 0.67 using the original median D1 (0.174) for the pre-1980 retrospective D value (Figure 2). The mean of the ln(wprospective/wretrospective) for A1 dropped to .428 using the pre-1980 retrospective geomean D value of .708 (D2).  The difference for A2 is similar (Figure 3, this report).   The pattern of ln(wprospective/wretrospective) for A1 between D1 and D2 (Figure 1) is similar to the patterns in figure 3-28 of the July 3 WOE which compares the Old CRiSP D with New CRiSP D values.  Therefore, one would expect a drop in the average jeopardy probabilities in the range between model runs with Old D and New D.   The correct implementation of D will undoubtedly result in a drop in the CRiSP survival and recovery probabilities, especially for A1 and A2.
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Figure 1.  Comparison of CRiSP system retrospective survivals under two methods: 68-79 median D (pre-1980) and 86-95 median D (post-1979) (Omega 1); and 68-76 geometric mean D (pre-1980) and 78-95 geometric mean (post-1979) (Omega 2).  
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Figure 2. Comparison of ratio of A1 CRiSP system survivals to retrospective CRiSP system survivals, using Omega 1 (D1) and Omega 2 (D2) values (see Fig. 1 and text for explanation).
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Figure 3. Comparison of ratio of A2 CRiSP system survivals to retrospective CRiSP system survivals, using Omega 1 (D1) and Omega 2 (D2)  values (see Fig. 1 and text for explanation).

It should also be noted that the retrospective, pre-1980 median D value used in the prospective life-cycle modeling included the effect of the 1976 D estimates in Anderson’s (1998a) Table 1.   They were excluded only from the regression of D estimates vs. descaling; they were not excluded from  calculation of the pre-1980 D  value used in the life-cycle modeling, even though, as Anderson (1998a) notes:  “The 1976 D values were also identified as outliers because this was a year of high spill and the CRiSP passage model underestimated the observed survivals by a significant amount.”   This statement is confirmed by inspection of Figure A.2.1-16b in PATH Preliminary Decision Analysis Report on Spring/Summer chinook (February 5, 1998).  Because D is positively related to Vc  and there are four T/C estimates for 1976, this is another factor contributing, under his model of  transportation survival, to an underestimate of retrospective D, and hence a spuriously high ratio of prospective to retrospective system survival.  The average, median, and geometric mean D’s for the same periods as shown in Table 1 are reproduced below, this time without the 1976 values (Table 3).

Table 3.  Recalculation of pre-1977 and pre-1980 D central tendency measures, excluding 1976.

Period
Median 
Average
Geomean

68-75
0.140
0.236
0.180

68-79
0.228
0.570
0.276

A comparison of Table 3 to Table 1 demonstrates that the pre-80 median D, used in the life cycle modeling, increases from 0.174 to 0.228, an increase of 31%.  The pre-1980 geomean D increases by 69% (.163 to .276).   Still, the true distinction between periods appears to be pre-1977 and post-1977.  The pre-1977 geometric mean D increases by 80% (.100 to .180).

Influence of control survival rate estimates on Ds under the two hypotheses
The influence of inclusion of D estimates from a year when CRiSP significantly underestimated in-river survival was described above.  The impact of the TURB4 assumption on pre-1980 Vc’s, and hence on pre-1980 D’s, is more dramatic, and incompatible with Anderson’s (1998b) critique of FLUSH.   

Anderson (1998b) has criticized the FLUSH model for hypothesizing that the rate of mortality of smolts is affected by their experience in passing through the hydrosystem.  In the FLUSH model, impacts such as descaling and energy depletion from dam and reservoir passage are hypothesized not only to instantaneously kill some smolts; the cumulative effects are posited to weaken some of the survivors and decrease their probability of surviving a given day as they migrate lower in the hydrosystem.   He writes, “It requires that the longer fish are in the river the greater their mortality.  A biological mechanism that imposes such a strong effect on mortality, is to the best of my knowledge, unknown and unobserved” and “In comparison, the CRiSP model does not have the problem of indeterminancy conditioned on the past history, since the mortality rate is independent of past history.”   A more detailed response to this criticism is provided in Appendix 22.

Below, CRiSP values for total (5-project—1968, 7-8 project—1971 on) in-river survival rates are reproduced for several years prior to 1980, when the TURB4 hypothesis claims that descaling at dams led to high levels of mortality.  For these years, CRiSP adjusted control survival rate estimates for transport studies are also reproduced.  The adjustments are made for those years when control fish were transported upstream of the collection project and forced to migrate through that project a second time.

Table 4.  CRiSP Vn’s and Vc ‘s, selected years.  Vn’s are from C. Toole spreadsheet A0diag4.xls, and Figure A.2.1-16b in PATH Preliminary Decision Analysis Report on Spring/Summer Chinook, February 4, 1998. Vc ‘s are from Anderson (1998a).

Year
Total In-river surv (Vn)
LGR Vc
LGO Vc
IHR Vc

1968
37.6%
N/A
N/A
24.6%

1971
  9.6%
N/A
 8.2%
N/A

1972
14.6%
N/A
 6.6%
N/A

1975
13.0%
  8.8%
 N/A
N/A

1976
 4.8%
  4.2%
 4.7%
N/A

1979
15.7%
13.7%
 N/A
N/A

As can be seen in Table 4, in these years control survival rate is always less than total in-river survival rate; in some years the control survival rate is substantially less than the full hydrosystem rate.  This is also seen in Figure 3-24 in the draft Weight of Evidence Report.  The control reach is always at least one reservoir less than the total hydrosystem reach; sometimes it is two reservoirs and one dam shorter.   The only way CRiSP control survival rates can be less than the total survival rate is for the cumulative impacts of passage experience, through multiple dam passage and represented by Vstress, to lower the survival rate of “control” fish that were forced to pass the collection dam one more time than run-of-the-river (non-control) fish.   In Anderson’s Vstress  equation, descaling mortality of non-transported fish is “resolved” in 6 days (Anderson 1998a).  Since no change in migration rate of these fish is posited or modeled, control fish thus stressed should complete the migration from point of release to the end of the hydrosystem in the same amount of time as run-of-the-river fish. Therefore, under this hypothesis, the mortality rate per day of smolts increases with cumulative hydrosystem passage effects. Of course, descaling also occurs at non-collector projects, and if the hypothesis about the collector dams is true, descaling should be causing mortality in these lower reaches as well.  This effect is similar in theory to that which Anderson has criticized FLUSH for and which is implicitly assumed in fitting the reservoir survival function to empirical estimates of survival over reaches of different length.   In actuality, in years with high descaling rate estimates, the TURB4 effect is much more dramatic than that which is assumed in FLUSH. 

Unlike CRiSP, the FLUSH T/C vs. Vc relationship does not depend on passage model survival estimates before 1986.  The FLUSH relationship relies on control survival rates derived from simple expansion of empirical survival rate estimates from 1971-1979 (PATH Preliminary Decision Analysis Report, Appendix A p. 79).  FLUSH control survivals are always greater than total in-river survival (Figure 3-24, WOE report), as the control reach each year, including those years where control fish passed through the collection project twice, is always shorter (includes fewer dams + reservoirs) than the total hydrosystem.    Williams et al. (1998) express concern that overestimation of survival rate in 1971 by FLUSH leads to a mis-estimation of D, potentially introducing significant error in the prospective modeling results.   The 1971 survival estimate was not used in calibrating FLUSH.   Predictions from that year are not used in the prospective life cycle modeling.  No survival estimate of any kind from FLUSH that year has any other significant  influence on the T/C vs. Vc relationship or D values used in prospective modeling.  It has no impact on the reservoir survival function, or any effect on prospective modeling results, since only water years 1977-92 are used.   The overestimation in 1971 (because it was a very high flow and spill year, combined with ghost turbine bays and no spill deflectors to mitigate the gas bubble trauma [GBT] impacts of these enormous spills) is not worrisome.  Since the dams have been finished and improved since that time, the same kind of mortality due to GBT under those water conditions as in the past are not expected.  In fact, in 1997 huge flows and spills, on the order of those in 1971, were recorded,  yet estimated survival was high and there was little evidence of GBT in the Smolt Monitoring Program. 

Williams et al. (1998) also raise doubts about FLUSH control survival rates used  in other retrospective years.  They state that FLUSH estimates appear “quite high relative to Raymond (1979) estimates.” They use FLUSH results calibrated to TURB4 assumptions about pre-1981 turbine and bypass survivals.  The STFA analytical team has repeatedly criticized and questioned the credibility of TURB4; more detailed critiques are provided in Appendix 22.   TURB4 was modeled with FLUSH not because the STFA analytical team believes it is likely to be correct, but because it is one of the several dam survival hypotheses that were supposed to be run with both passage models in this process.  The assumption of TURB4 mortality during the 1970s has a large effect on the FLUSH reservoir survival relationship (PATH Decision Analysis Report, Figures A.2.1-8 and A.2.1-9).  It also results in a poorer retrospective fit to the empirical reach survival data than TURB1 and TURB5 (WOE report Table 4-4), and a poorer fit to the S-R data with the Alpha model (WOE report, Table 4-2).  Comparing FLUSH TURB4 survival estimates to the Raymond estimates is not a proper test of the STFA hypotheses. 

The effect of mismatched TURB assumptions and descaling on ‘D’:
An additional problem with the implementation of D values in the CRiSP model is the use of the wrong D values for TURB1 and TURB5 assumptions.  The TURB4 retrospective D values were used for all three TURB assumptions.  That is, if Vn’s are estimated using TURB1, the Vc should be estimated with TURB1.  The problem applies to the retrospective D values used in 1977 through 1979 migration years, since under Anderson’s descaling of in-river fish hypothesis, extra bypass mortality occurred to fish passing dams prior to 1981 (PATH Decision Analysis Report 1998).  D values in these years (as in all years) are affected by estimates of  Vc [since D = (T/C)*(Vc/Vt)], and the Vc values calculated by CRiSP should be estimated using consistent TURB assumptions.   The pre-1980 median D value of 0.174 for TURB4 increases to 0.308 for D values calculated using CRiSP TURB1 Vc’s (Anderson 1997). The geometric mean value for 1978 and 1979 was 0.708 for TURB4 and the value increased to 0.747 for TURB1.  The implementation of consistent TURB4 assumptions with D values has the potential to significantly affect the results, leading to reduced probabilities of exceeding jeopardy standards.  This is because 75% of the 106 CRiSP runs that favored A1 or A2 over A3 were with TURB1 or TURB5 assumptions about in-river survival, mismatched with TURB4 Vc estimates.
As discussed above, D values are also sensitive to the ratio of in-river survival of the control fish (Vc) to survival of transported fish (VT).  As VT is unaffected by assumptions about dam survival at projects below the collection point, only changes in Vc affect this ratio.  Anderson (1998a) suggested that in-river survival is affected by descaling where Vc is now a product of hydrosystem survival (Vn) and descaling survival (Vstress).   Therefore, an estimate of D is now equal to T/C*(Vn*Vstress)/Vt. However, the tagged fish in the T/C studies included only fish that were not descaled: “fish that are diseased, descaled, previously marked, or in poor condition are systematically removed from the experimental lots (Smith et al. 1988, Matthews et al. 1988)” (Mundy et al. 1994).  The importance of this observation is that D is calculated from an observed value on fish that are not descaled mixed with survivorship of fish that are descaled. T/C ratios would be very different if descaled fish had been used in these experiments, if Anderson’s hypothesis is to be believed.  In fact, D is extremely sensitive to descaling; a change from 0% to 1% descaling causes D to decrease by 15% (Figure 4).
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Figure 4.  Predicted D under J. Anderson’s January 12, 1998 hypothesis.

We agree with Collie’s (1998) conclusion that  “the most serious problem with these data is that descaled salmon were removed from transport experiments negating any relationship between the reported descaling rates and the estimates of D.”

D is the ratio of post-hydrosystem mortality of transported to non-transported fish.  If bypass facilities cause a high rate of descaling, then D will likely be low as descaling mortality would occur in the hydrosystem for non-transported fish (since Anderson’s hypothesis assumes mortality due to descaling occurs within 6 days for non-transported fish) and in the post-hydrosystem for transported fish. Under his TURB4 hypothesis about bypass and turbine survival of in-river fish, Anderson decreases D for earlier years by applying the descaling function to estimate Vn (and hence Vc), and then stops applying this function after 1980, presumably to represent the improvements in collection facilities (PATH Decision Analysis Report on Spring/Summer Chinook, 2nd Draft, Appendix A, Section A.2.3).  However, descaling continues to occur post-1980 (Figure 5).  Applying the TURB4 descaling relationship to recent estimates of descaling (coinciding with the latest turbine survival studies) of yearling chinook is instructive.  For instance, these vary from 0.9 % in 1995 @ LGR to 9.2% in 1993 @ LMN (Table A.2.3-3 in Decision Analysis, 2nd draft).  These descaling values correspond to 3.1% and 27.4% mortality (96.9% and 72.6% survival), respectively, using Anderson’s relationship.    Going back earlier in the post-1982 period, descaling gets as high as 18.4% (1983 @ LGR), resulting in 47.3% mortality.  This could substantially decrease expected future D’s.  We suggest that actual descaling estimates be used rather than assuming that after 1980 descaling is no longer a problem.  
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Figure 5.  Descaling rates at upper two projects.  From Preliminary Decision Analysis Report, Table A.2.3-3. 

The 1986 and 1989 D estimates in CRiSP assumed no effect of descaling, as TURB4 includes the assumption that negative impacts from descaling at dams vanished after 1980.   Since no plausible reason has been given why descaling was so deadly prior to 1981 but innocuous afterward, the Vc estimates used to calculate 86-95 D should include mortality represented by the Vstress equation of Anderson (1998a).  This would lower D’s estimated for prospective and  post-1980 retrospective periods, and hence act to lower the geometric mean ratio of prospective to retrospective system survival.

Evidence regarding whether ‘D’ is increasing 
New CRiSP D values (i.e., those based on Anderson [1998a] and included in WOE report) indicate that a 3.8 fold improvement in post-hydrosystem survival of transported fish relative to that of non-transported fish occurred after 1979 (Figure 3-27 in WOE report).  Since 1980, SARs of transported fish have been consistently less than the 2% to 6% interim goal defined in PATH (Marmorek and Peters 1998).  Not only have SARs remained extremely low, there is no indication that the gap has narrowed between performance of Snake River stocks and down river stocks, as might be expected if transportation and hydrosystem improvements were merely masked by generally poor ocean conditions for all stocks.  The differential mortality between Snake River and downriver stocks (“mu”) did not decrease over time: the mean of mu by period was 1.5, 1.5, 0.8, 1.5 and 2.1 for 1972-1974, 1975-1979, 1980-1984, 1985-1989, and 1990-1992 brood years, respectively (Deriso et al. 1996; Fig. 5-5).  The differential mortality increased significantly (ibid.) as water velocities decreased during the smolt migration.  Examination of these data does not support a hypothesis that migration conditions, including transportation survival, were continually improving for Snake River stocks compared to downriver stocks.
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0.09877363681215323

0.09405224196268247

2.6162840154027416

0.02

1.8474736165797614

0.8423650901015067

2.4616736165797612

1.1907821960815874

-0.17098382722764605

C3

0.689629144

0.13909107241241

0.875054226

0.174

0.14612244

C3

0.689629144

0.282227586

0.875054226

0.5

0.14612244

1.3817708559999997

0.7488665620966568

17.8

0.9245

18.172156448563978

0.748866562096657

3.0

1977.0

yr-effect

39.0

-0.8246

0.2655

1.6078999999999999

1977.0

1.8520707776322636

0.8246

-0.37842797803652073

-0.45998765183398094

2.2982427995957426

0.02

1.3702720017310874

0.7459621485808874

2.2148720017310874

1.1089025115367286

-0.17098382722764605

C3

0.590779899

0.13719829676227802

0.910778158

0.174

0.1569119

C3

0.590779899

0.301657339

0.910778158

0.5

0.1569119

1.0171201009999997

0.6383650860283404

19.3

0.9612

19.981365989394956

0.6383650860283402

3.0

1978.0

yr-effect

40.0

-0.4962

0.2719

2.2485999999999997

1978.0

1.5896352851379207

0.4962

1.3592213673305675

0.743139300757634

3.4450566524684882

0.02

1.8165062241685284

0.8374071773795824

2.332706224168528

3.1029411764705883

1.1204312957020015

C3

0.479650006

0.4109110001141889

0.915993538

0.633

0.204

C3

0.479650006

0.53395

0.915993538

0.85

0.204

1.7689499939999997

0.8294880665843201

17.5

0.9614

18.17142569372562

0.8294880665843198

3.0

1979.0

yr-effect

41.0

-0.4581

0.2768

2.0438

1979.0

1.6450650900772514

0.4581

0.9724535951170075

0.6218459380561013

3.075618685194259

0.02

1.4297384519549683

0.7606284787895121

1.9078384519549683

3.2797927461139897

1.1204312957020013

C3

0.671385689

0.34254699984042675

0.898238748

0.633

0.193

C3

0.671385689

0.44215

0.898238748

0.85

0.193

1.372414311

0.7465057936887391

19.7

0.9772

20.820886659804287

0.7465057936887393

3.0

1980.0

yr-effect

42.0

-0.0439

0.2893

1.0094999999999998

1980.0

1.3093333199837622

0.0439

-0.08974648980991162

-0.09389693453146464

1.2634868301738507

0.02

0.3675383670280492

0.3075632404415828

0.4314383670280492

2.344444444444444

1.120431295702001

C3

0.869884359

0.3331219999737451

0.558472554

0.633

0.27

C3

0.869884359

0.3839

0.558472554

0.1396156409999998

0.13030755471502004

13.4

0.906

13.456851148700203

0.13030755471501998

0.45912109716682253

3.0

1981.0

yr-effect

43.0

-0.3973

0.2664

0.9870999999999999

1981.0

1.487220279709851

0.3973

-0.2055208162837201

-0.22816454651743334

1.678999463426131

0.02

0.25176404055424073

0.22257184205446456

0.6690640405542407

2.8008849557522124

1.120431295702001

C3

0.95191791

0.3034249999107906

0.582901554

0.633

0.226

C3

0.95191791

0.35225

0.582901554

0.85

0.226

0.03518208999999983

0.03457039482547379

14.9

0.8238

15.254976594092229

0.03457039482547386

0.21079218186366688

3.0

1982.0

yr-effect

44.0

0.011

0.2674

1.4396

1982.0

1.1776554960085626

-0.011

0.5489818883478856

0.4224624911743272

1.7156373843564483

0.02

1.0062667451858465

0.6344187569133491

1.0152667451858464

2.0551948051948052

1.1204312957020013

C3

0.588787165

0.41040200007838284

0.70990991

0.633

0.308

C3

0.588787165

0.4959

0.70990991

0.85

0.308

0.850812835

0.5729323447090524

12.7

0.782

12.821017251234702

0.5729323447090524

0.1692549282775441

3.0

1983.0

yr-effect

45.0

0.6417

0.2695

1.2967

1983.0

1.5606477482646683

-0.6417

0.36061464066327065

0.3027523624105912

1.279562388927939

0.02

0.8178994975012315

0.5586422454059041

0.19619949750123145

3.0142857142857142

1.1204312957020015

C3

0.539568093

0.3921599999472958

0.89193825

0.633

0.21

C3

0.539568093

0.505

0.89193825

0.757131907

0.5309903368421354

19.2

0.9514

18.783930564024104

0.5309903368421355

0.31184296055924454

3.0

1984.0

yr-effect

46.0

0.261

0.2713

2.4025

1984.0

1.2909841813155656

-0.261

1.5064284755669812

0.7782996260377009

2.536412656882547

0.02

1.963713332404942

0.8596636632818646

1.722713332404942

2.3018181818181818

1.1204312957020015

C3

0.531028331

0.4081700001060183

0.833333333

0.633

0.275

C3

0.531028331

0.5145

0.833333333

1.871471669

0.8461029903807159

16.5

0.9276

16.16304302235761

0.846102990380716

21.0

3.0

1985.0

yr-effect

47.0

0.287

0.2815

2.8977

1985.0

1.8018098050815563

-0.287

1.9329697926878153

0.8552822221285419

3.4477795977693715

0.02

2.390254649525776

0.908393646607367

2.123254649525776

3.8363636363636364

1.1204312957020017

C3

0.544727175

0.38108600008757504

0.934482759

0.633

0.165

C3

0.544727175

0.4987

0.934482759

2.352972825

0.9049139326099346

24.8

0.9807

24.530437303838415

0.9049139326099346

3.0

1986.0

yr-effect

48.0

-0.2478

0.2726

1.8228

1986.0

1.7486999797676082

0.2478

0.8655518480171761

0.5791807397361899

2.8620518277847844

0.02

1.322836704855137

0.7336214082530083

1.590636704855137

3.637931034482759

1.120431295702001

C3

0.531028331

0.3839480000951875

0.945578231

0.633

0.174

C3

0.531028331

0.5046

0.945578231

0.85

0.174

1.291771669

0.7252164738667805

26.5

0.992

25.616580961329486

0.7252164738667805

3.0

1987.0

yr-effect

49.0

-0.4502

0.2906

2.6689

1987.0

1.4354846053106625

0.4502

1.7352240168211983

0.8236393118999245

3.6209086221318607

0.02

2.1925088736591594

0.8883636844326522

2.6627088736591595

2.659663865546219

1.1204312957020013

C3

0.562118918

0.39310600007870794

0.845614035

0.633

0.238

C3

0.562118918

0.4977

0.845614035

0.85

0.238

2.106781082

0.8783711497201676

18.8

0.9381

18.31091239241894

0.8783711497201676

df

SS

MS

F

Significance F

3.0

1988.0

yr-effect

50.0

0.282

0.3007

2.6658999999999997

1988.0

1.5511690043101247

-0.282

1.7628758765734416

0.828449205189127

3.032044880883566

0.02

2.2201607334114026

0.8914083468847174

1.9581607334114026

2.9858490566037736

1.1204312957020013

C3

0.484508315

0.4053420001407394

0.931818182

0.633

0.212

C3

0.484508315

0.5299

0.931818182

0.85

0.212

2.1813916849999995

0.8871156781441925

23.2

0.9826

22.144593168868777

0.8871156781441923

1.0

0.49350165222109776

0.49350165222109776

5.074774176550049

0.03629160952802845

yr-effect

51.0

-0.4732

0.2697

2.5061999999999998

1989.0

1.248273063222516

0.4732

1.7311679159893796

0.8229225224638229

3.4526409792118957

0.02

2.1884527728273406

0.8879099567195999

2.6816527728273405

2.2055749128919864

1.1204312957020013

C3

0.36672528

0.4606890000110814

0.913419913

0.633

0.287

C3

0.36672528

0.59805

0.913419913

0.85

0.287

2.13947472

0.882283339007828

19.8

0.971

20.210470228417055

0.882283339007828

19.0

1.8476746089567366

0.09724603205035456

3.0

dam

52.0

0.2563

0.1503

3.5833999999999997

1990.0

1.3903023825174294

1.1558

2.8318437411301294

0.9410958505140878

5.377946123647559

0.02

3.28912859796809

0.9627136733754176

4.46492859796809

2.5421686746987953

1.1204312957020015

C3

0.314710745

0.47163199982897747

0.964383562

0.633

0.249

C3

0.314710745

0.6244

0.964383562

0.85

0.249

3.2686892549999995

0.9619437235277821

26.3

0.9937

25.970516294311313

0.961943723527782

20.0

2.3411762611778344

1970.0

mu

53.0

0.5558

0.544

C3

0.223143551

C3

0.223143551

1971.0

mu

54.0

1.6724

0.5458

C3

0.230671818

0.794

0.794

C3

0.230671818

0.794

0.794

Coefficients

Standard Error

t Stat

P-value

Lower 95%

Upper 95%

Lower 95.0%

Upper 95.0%

1972.0

mu

55.0

2.2237

0.5379

C3

0.191160505

0.826

0.826

C3

0.191160505

0.826

0.826

Intercept

0.15609465357939672

0.2113352153569226

0.7386116569156236

0.46916927120073115

-0.28623517312803365

0.598424480286827

-0.28623517312803365

0.598424480286827

1973.0

mu

0.5366

C3

0.231932057

0.793

0.793

C3

0.231932057

0.793

0.793

X Variable 1

0.023261760389081506

0.010326049849129352

2.252725943507123

0.03629160952802824

0.001649082953266462

0.04487443782489655

0.001649082953266462

0.04487443782489655

1974.0

mu

57.0

1.7814

0.5076

C3

0.219400565

0.803

0.803

C3

0.219400565

0.803

0.803

1975.0

mu

58.0

2.7719

0.5246

C3

0.208254939

0.812

0.812

C3

0.208254939

0.812

0.812

1976.0

mu

0.5426

C3

0.279713903

0.756

0.756

C3

0.279713903

0.756

0.756

1977.0

mu

60.0

0.839

0.5218

C3

0.289016295

0.749

0.749

C3

0.289016295

0.749

0.749

1978.0

mu

61.0

1.4797

0.5297

C3

0.305167387

0.737

0.737

C3

0.305167387

0.737

0.737

1979.0

mu

62.0

1.2749

0.5364

C3

0.314710745

C3

0.314710745

1980.0

mu

63.0

0.2406

0.5238

C3

0.328504067

C3

0.328504067

1981.0

mu

64.0

0.2182

0.5139

C3

0.270497248

0.763

0.763

C3

0.270497248

0.763

0.763

1982.0

mu

65.0

0.6707

0.5165

C3

0.335472736

C3

0.335472736

1983.0

mu

66.0

0.5278

0.5291

C3

0.336872317

0.714

0.714

C3

0.336872317

0.714

0.714

1984.0

mu

67.0

1.6336

0.5312

C3

0.362405619

0.696

0.696

C3

0.362405619

0.696

0.696

1985.0

mu

68.0

2.1288

0.5144

C3

0.30652516

0.736

0.736

C3

0.30652516

0.736

0.736

1986.0

mu

69.0

1.0539

0.5278

C3

0.360969868

0.697

0.697

C3

0.360969868

0.697

0.697

1987.0

mu

C3

0.407968238

C3

0.407968238

1988.0

mu

71.0

1.897

0.5374

C3

0.432322562

0.649

0.649

C3

0.432322562

0.649

0.649

1989.0

mu

72.0

1.7373

0.5246

C3

0.519193873

C3

0.519193873

1990.0

mu

73.0

2.8145

0.526

C3

0.417031744

0.659

0.659

C3

0.417031744

0.659

0.659

b1

74.0

-5.6226

0.2411

C3

0.390084006

0.677

0.677

C3

0.390084006

0.677

0.677

b2

75.0

-5.9705

0.2711

C3

0.400477567

C3

0.400477567

b3

0.3477

C3

0.648173815

0.523

0.523

C3

0.648173815

0.523

0.523

b4

77.0

-5.8535

0.2102

C3

0.423120043

C3

0.423120043

b5

78.0

-6.6799

0.2352

C3

0.449416996

0.638

0.638

C3

0.449416996

0.638

0.638

b6

79.0

-7.7766

0.4188

C3

0.444725822

0.641

0.641

C3

0.444725822

0.641

0.641

b7

80.0

-7.2672

0.2183

C3

0.46203546

C3

0.46203546

b8

81.0

-6.7347

0.1911

C3

0.353821875

0.702

0.702

C3

0.353821875

0.702

0.702

b9

82.0

-7.5158

0.2698

C3

0.42007126

0.657

0.657

C3

0.42007126

0.657

0.657

b10

83.0

-7.2181

0.5653

C3

0.349557476

C3

0.349557476

b11

84.0

-6.212

0.2112

C3

0.414001439

0.661

0.661

C3

0.414001439

0.661

0.661

b12

85.0

-7.2633

0.1954

C3

0.378336441

C3

0.378336441

b13

86.0

-6.2349

0.2526

C3

0.460449416

0.631

0.631

C3

0.460449416

0.631

0.631

87.0

-8.5387

2.1485

C3

0.468404908

0.626

0.626

C3

0.468404908

0.626

0.626

88.0

-1.0387

0.0771

C3

0.410980289

0.663

0.663

C3

0.410980289

0.663

0.663

C3

0.335472736

C3

0.335472736

C3

0.305167387

0.737

0.737

C3

0.305167387

0.737

0.737

C3

0.334075112

0.716

0.716

C3

0.334075112

0.716

0.716

C3

0.171975265

0.842

0.842

C3

0.171975265

0.842

0.842

C3

0.169602784

0.844

0.844

C3

0.169602784

0.844

0.844

C3

0.158995731

0.853

0.853

C3

0.158995731

0.853

0.853

C3

0.169602784

0.844

0.844

C3

0.169602784

0.844

0.844

C3

0.157824085

0.854

0.854

C3

0.157824085

0.854

0.854

C3

0.15431736

0.857

0.857

C3

0.15431736

0.857

0.857

C3

0.247180129

0.781

0.781

C3

0.247180129

0.781

0.781

C3

0.247180129

0.781

0.781

C3

0.247180129

0.781

0.781

C3

0.267879445

C3

0.267879445

C3

0.271808723

0.762

0.762

C3

0.271808723

0.762

0.762

C3

0.258770729

0.772

0.772

C3

0.258770729

0.772

0.772

C3

0.225646682

0.798

0.798

C3

0.225646682

0.798

0.798

C3

0.279713903

0.756

0.756

C3

0.279713903

0.756

0.756

C3

0.294371061

C3

0.294371061

C3

0.287682072

C3

0.287682072

C3

0.258770729

0.772

0.772

C3

0.258770729

0.772

0.772

C3

0.287682072

C3

0.287682072

C3

0.261364764

C3

0.261364764

C3

0.233193887

0.792

0.792

C3

0.233193887

0.792

0.792

C3

0.30652516

0.736

0.736

C3

0.30652516

0.736

0.736

C3

0.279713903

0.756

0.756

C3

0.279713903

0.756

0.756

C3

0.258770729

0.772

0.772

C3

0.258770729

0.772

0.772

C3

0.317454231

0.728

0.728

C3

0.317454231

0.728

0.728

C3

0.42159449

0.656

0.656

C3

0.42159449

0.656

0.656

C3

0.339677368

0.712

0.712

C3

0.339677368

0.712

0.712

C3

0.295714244

0.744

0.744

C3

0.295714244

0.744

0.744

C3

0.317454231

0.728

0.728

C3

0.317454231

0.728

0.728

C3

0.479650006

0.619

0.619

C3

0.479650006

0.619

0.619

C3

0.286349627

0.751

0.751

C3

0.286349627

0.751

0.751
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0.1569119

C3

0.590779899

0.301657339

0.910778158

0.5

0.1569119

1.0171201009999997

0.6383650860283402

19.3

0.9612

19.981365989394956

0.6383650860283402

3.0

1978.0

yr-effect

40.0

-0.4962

0.2719

2.2485999999999997

1978.0

1.5896352851379207

0.4962

1.4013105969966353

0.7537260136057824

3.487145882134556

0.02

1.8105525292347684

0.836436261916003

2.3267525292347684

3.2556545722213572

1.168474220301829

C3

0.479650006

0.4285750531798299

0.915993538

0.6641535327331568

0.204

C3

0.479650006

0.53395

0.915993538

0.85

0.204

1.7689499939999997

0.8294880665843198

17.5

0.9614

18.17142569372562

0.8294880665843198

3.0

1979.0

yr-effect

41.0

-0.4581

0.2768

2.0438

1979.0

1.6450650900772514

0.4581

1.0133503581105296

0.6369992425609571

3.1165154481877813

0.02

1.4225922903486627

0.7589117645620479

1.9006922903486627

3.441210014161434

1.1684742203018288

C3

0.671385689

0.35684647136888054

0.898238748

0.6641535327331568

0.193

C3

0.671385689

0.44215

0.898238748

0.85

0.193

1.372414311

0.7465057936887394

19.7

0.9772

20.820886659804287

0.7465057936887393

3.0

1980.0

yr-effect

42.0

-0.0439

0.2893

1.0094999999999998

1980.0

1.3093333199837622

0.0439

-0.06809884577077407

-0.07047111479186796

1.2851344742129882

0.02

0.3411430864673591

0.28904282742218024

0.4050430864673591

2.4598278990116915

1.168474220301829

C3

0.869884359

0.3404119266376665

0.558472554

0.6641535327331568

0.27

C3

0.869884359

0.3839

0.558472554

0.1396156409999998

0.13030755471501992

13.4

0.906

13.456851148700203

0.13030755471501998

0.45912109716682253

3.0

1981.0

yr-effect

43.0

-0.3973

0.2664

0.9870999999999999

1981.0

1.487220279709851

0.3973

-0.18268220573303817

-0.20043285677687717

1.7018380739768129

0.02

0.22655972650509498

0.2027282773626813

0.6438597265050949

2.9387324457219326

1.168474220301829

C3

0.95191791

0.3104345447675075

0.582901554

0.6641535327331568

0.226

C3

0.95191791

0.35225

0.582901554

0.85

0.226

0.03518208999999983

0.034570394825473916

14.9

0.8238

15.254976594092229

0.03457039482547386

0.21079218186366688

3.0

1982.0

yr-effect

44.0

0.011

0.2674

1.4396

1982.0

1.1776554960085626

-0.011

0.5784518130854882

0.4392341347582497

1.7451073090940508

0.02

0.9876937453236214

0.6275653695635262

0.9966937453236214

2.1563426387440154

1.1684742203018288

C3

0.588787165

0.4226764919796975

0.70990991

0.6641535327331568

0.308

C3

0.588787165

0.4959

0.70990991

0.85

0.308

0.850812835

0.5729323447090524

12.7

0.782

12.821017251234702

0.5729323447090524

0.1692549282775441

3.0

1983.0

yr-effect

45.0

0.6417

0.2695

1.2967

1983.0

1.5606477482646683

-0.6417

0.40109346005026014

0.3304125215658945

1.3200412083149284

0.02

0.8103353922883934

0.5552911107241024

0.18863539228839332

3.1626358701578896

1.168474220301829

C3

0.539568093

0.4083598369547816

0.89193825

0.6641535327331568

0.21

C3

0.539568093

0.505

0.89193825

0.757131907

0.5309903368421355

19.2

0.9514

18.783930564024104

0.5309903368421355

0.31184296055924454

3.0

1984.0

yr-effect

46.0

0.261

0.2713

2.4025

1984.0

1.2909841813155656

-0.261

1.5431452863192947

0.7862921292118839

2.5731294676348604

0.02

1.9523872185574278

0.8580651626431917

1.7113872185574277

2.4151037553932975

1.168474220301829

C3

0.531028331

0.42343523114043385

0.833333333

0.6641535327331568

0.275

C3

0.531028331

0.5145

0.833333333

1.871471669

0.846102990380716

16.5

0.9276

16.16304302235761

0.846102990380716

21.0

3.0

1985.0

yr-effect

47.0

0.287

0.2815

2.8977

1985.0

1.8018098050815563

-0.287

1.9763243991723287

0.8614223414818654

3.491134204253885

0.02

2.385566331410462

0.9079631585372919

2.118566331410462

4.025172925655496

1.1684742203018292

C3

0.544727175

0.39797121484325765

0.934482759

0.6641535327331568

0.165

C3

0.544727175

0.4987

0.934482759

2.352972825

0.9049139326099346

24.8

0.9807

24.530437303838415

0.9049139326099346

3.0

1986.0

yr-effect

48.0

-0.2478

0.2726

1.8228

1986.0

1.7486999797676082

0.2478

0.9096776542126588

0.5973460030636935

2.906177633980267

0.02

1.3189195864507919

0.7325759254656263

1.586719586450792

3.8169743260526254

1.1684742203018286

C3

0.531028331

0.4012693642909108

0.945578231

0.6641535327331568

0.174

C3

0.531028331

0.5046

0.945578231

0.85

0.174

1.291771669

0.7252164738667805

26.5

0.992

25.616580961329486

0.7252164738667805

3.0

1987.0

yr-effect

49.0

-0.4502

0.2906

2.6689

1987.0

1.4354846053106625

0.4502

1.7727108773323743

0.8301281377018319

3.6583954826430367

0.02

2.1819528095705074

0.8871790025427113

2.6521528095705076

2.7905610619040204

1.1684742203018292

C3

0.562118918

0.40812200285683753

0.845614035

0.6641535327331568

0.238

C3

0.562118918

0.4977

0.845614035

0.85

0.238

2.106781082

0.8783711497201676

18.8

0.9381

18.31091239241894

0.8783711497201676

df

SS

MS

F

Significance F

3.0

1988.0

yr-effect

50.0

0.282

0.3007

2.6658999999999997

1988.0

1.5511690043101247

-0.282

1.8060466130300634

0.8356975944810663

3.075215617340188

0.02

2.2152885452681965

0.8908779769380445

1.9532885452681965

3.13279968270357

1.1684742203018288

C3

0.484508315

0.4232241279410828

0.931818182

0.6641535327331568

0.212

C3

0.484508315

0.5299

0.931818182

0.85

0.212

2.1813916849999995

0.8871156781441923

23.2

0.9826

22.144593168868777

0.8871156781441923

1.0

0.49350165222109776

0.49350165222109776

5.074774176550049

0.03629160952802845

yr-effect

51.0

-0.4732

0.2697

2.5061999999999998

1989.0

1.248273063222516

0.4732

1.7730829330600324

0.8301913277453301

3.4945559962825485

0.02

2.1823248652981655

0.8872209704333343

2.6755248652981654

2.3141238074326025

1.1684742203018292

C3

0.36672528

0.48040918621800677

0.913419913

0.6641535327331568

0.287

C3

0.36672528

0.59805

0.913419913

0.85

0.287

2.13947472

0.882283339007828

19.8

0.971

20.210470228417055

0.882283339007828

19.0

1.8476746089567366

0.09724603205035456

3.0

dam

52.0

0.2563

0.1503

3.5833999999999997

1990.0

1.3903023825174294

1.1558

2.8772974334209644

0.943713324046712

5.423399815938394

0.02

3.2865393656590975

0.9626170053198174

4.462339365659098

2.6672832639885815

1.168474220301829

C3

0.314710745

0.4935640868777041

0.964383562

0.6641535327331568

0.249

C3

0.314710745

0.6244

0.964383562

0.85

0.249

3.2686892549999995

0.961943723527782

26.3

0.9937

25.970516294311313

0.961943723527782

20.0

2.3411762611778344

1970.0

mu

53.0

0.5558

0.544

C3

0.223143551

C3

0.223143551

1971.0

mu

54.0

1.6724

0.5458

C3

0.230671818

0.794

0.794

C3

0.230671818

0.794

0.794

Coefficients

Standard Error

t Stat

P-value

Lower 95%

Upper 95%

Lower 95.0%

Upper 95.0%

1972.0

mu

55.0

2.2237

0.5379

C3

0.191160505

0.826

0.826

C3

0.191160505

0.826

0.826

Intercept

0.15609465357939672

0.2113352153569226

0.7386116569156236

0.46916927120073115

-0.28623517312803365

0.598424480286827

-0.28623517312803365

0.598424480286827

1973.0

mu

0.5366

C3

0.231932057

0.793

0.793

C3

0.231932057

0.793

0.793

X Variable 1

0.023261760389081506

0.010326049849129352

2.252725943507123

0.03629160952802824

0.001649082953266462

0.04487443782489655

0.001649082953266462

0.04487443782489655

1974.0

mu

57.0

1.7814

0.5076

C3

0.219400565

0.803

0.803

C3

0.219400565

0.803

0.803

1975.0

mu

58.0

2.7719

0.5246

C3

0.208254939

0.812

0.812

C3

0.208254939

0.812

0.812

1976.0

mu

0.5426

C3

0.279713903

0.756

0.756

C3

0.279713903

0.756

0.756

1977.0

mu

60.0

0.839

0.5218

C3

0.289016295

0.749

0.749

C3

0.289016295

0.749

0.749

1978.0

mu

61.0

1.4797

0.5297

C3

0.305167387

0.737

0.737

C3

0.305167387

0.737

0.737

1979.0

mu

62.0

1.2749

0.5364

C3

0.314710745

C3

0.314710745

1980.0

mu

63.0

0.2406

0.5238

C3

0.328504067

C3

0.328504067

1981.0

mu

64.0

0.2182

0.5139

C3

0.270497248

0.763

0.763

C3

0.270497248

0.763

0.763

1982.0

mu

65.0

0.6707

0.5165

C3

0.335472736

C3

0.335472736

1983.0

mu

66.0

0.5278

0.5291

C3

0.336872317

0.714

0.714

C3

0.336872317

0.714

0.714

1984.0

mu

67.0

1.6336

0.5312

C3

0.362405619

0.696

0.696

C3

0.362405619

0.696

0.696

1985.0

mu

68.0

2.1288

0.5144

C3

0.30652516

0.736

0.736

C3

0.30652516

0.736

0.736

1986.0

mu

69.0

1.0539

0.5278

C3

0.360969868

0.697

0.697

C3

0.360969868

0.697

0.697

1987.0

mu

C3

0.407968238

C3

0.407968238

1988.0

mu

71.0

1.897

0.5374

C3

0.432322562

0.649

0.649

C3

0.432322562

0.649

0.649

1989.0

mu

72.0

1.7373

0.5246

C3

0.519193873

C3

0.519193873

1990.0

mu

73.0

2.8145

0.526

C3

0.417031744

0.659

0.659

C3

0.417031744

0.659

0.659

b1

74.0

-5.6226

0.2411

C3

0.390084006

0.677

0.677

C3

0.390084006

0.677

0.677

b2

75.0

-5.9705

0.2711

C3

0.400477567

C3

0.400477567

b3

0.3477

C3

0.648173815

0.523

0.523

C3

0.648173815

0.523

0.523

b4

77.0

-5.8535

0.2102

C3

0.423120043

C3

0.423120043

b5

78.0

-6.6799

0.2352

C3

0.449416996

0.638

0.638

C3

0.449416996

0.638

0.638

b6

79.0

-7.7766

0.4188

C3

0.444725822

0.641

0.641

C3

0.444725822

0.641

0.641

b7

80.0

-7.2672

0.2183

C3

0.46203546

C3

0.46203546

b8

81.0

-6.7347

0.1911

C3

0.353821875

0.702

0.702

C3

0.353821875

0.702

0.702

b9

82.0

-7.5158

0.2698

C3

0.42007126

0.657

0.657

C3

0.42007126

0.657

0.657

b10

83.0

-7.2181

0.5653

C3

0.349557476

C3

0.349557476

b11

84.0

-6.212

0.2112

C3

0.414001439

0.661

0.661

C3

0.414001439

0.661

0.661

b12

85.0

-7.2633

0.1954

C3

0.378336441

C3

0.378336441

b13

86.0

-6.2349

0.2526

C3

0.460449416

0.631

0.631

C3

0.460449416

0.631

0.631

87.0

-8.5387

2.1485

C3

0.468404908

0.626

0.626

C3

0.468404908

0.626

0.626

88.0

-1.0387

0.0771

C3

0.410980289

0.663

0.663

C3

0.410980289

0.663

0.663

C3

0.335472736

C3

0.335472736

C3

0.305167387

0.737

0.737

C3

0.305167387

0.737

0.737

C3

0.334075112

0.716

0.716

C3

0.334075112

0.716

0.716

C3

0.171975265

0.842

0.842

C3

0.171975265

0.842

0.842

C3

0.169602784

0.844

0.844

C3

0.169602784

0.844

0.844

C3

0.158995731

0.853

0.853

C3

0.158995731

0.853

0.853

C3

0.169602784

0.844

0.844

C3

0.169602784

0.844

0.844

C3

0.157824085

0.854

0.854

C3

0.157824085

0.854

0.854

C3

0.15431736

0.857

0.857

C3

0.15431736

0.857

0.857

C3

0.247180129

0.781

0.781

C3

0.247180129

0.781

0.781

C3

0.247180129

0.781

0.781

C3

0.247180129

0.781

0.781

C3

0.267879445

C3

0.267879445

C3

0.271808723

0.762

0.762

C3

0.271808723

0.762

0.762

C3

0.258770729

0.772

0.772

C3

0.258770729

0.772

0.772

C3

0.225646682

0.798

0.798

C3

0.225646682

0.798

0.798

C3

0.279713903

0.756

0.756

C3

0.279713903

0.756

0.756

C3

0.294371061

C3

0.294371061

C3

0.287682072

C3

0.287682072

C3

0.258770729

0.772

0.772

C3

0.258770729

0.772

0.772

C3

0.287682072

C3

0.287682072

C3

0.261364764

C3

0.261364764

C3

0.233193887

0.792

0.792

C3

0.233193887

0.792

0.792

C3

0.30652516

0.736

0.736

C3

0.30652516

0.736

0.736

C3

0.279713903

0.756

0.756

C3

0.279713903

0.756

0.756

C3

0.258770729

0.772

0.772

C3

0.258770729

0.772

0.772

C3

0.317454231

0.728

0.728

C3

0.317454231

0.728

0.728

C3

0.42159449

0.656

0.656

C3

0.42159449

0.656

0.656

C3

0.339677368

0.712

0.712

C3

0.339677368

0.712

0.712

C3

0.295714244

0.744

0.744

C3

0.295714244

0.744

0.744

C3

0.317454231

0.728

0.728

C3

0.317454231

0.728

0.728

C3

0.479650006

0.619

0.619

C3

0.479650006

0.619

0.619

C3

0.286349627

0.751

0.751

C3

0.286349627

0.751

0.751

C3

0.36672528

0.693

0.693

C3

0.36672528

0.693

0.693

C3

0.30788478

C3

0.30788478

C3

0.33128571

0.718

0.718

C3

0.33128571

0.718

0.718

C3

0.335472736

C3

0.335472736

C3

0.378336441

C3

0.378336441

C3

0.353821875

0.702

0.702

C3

0.353821875

0.702

0.702

C3

0.335472736

C3

0.335472736

C3

0.32573014

0.722

0.722

C3

0.32573014

0.722

0.722

C3

0.215671536

0.806

0.806

C3

0.215671536

0.806

0.806

C3

0.177931208

0.837

0.837

C3
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1958.0

1959.0

1959.0

1960.0

1960.0

1961.0

1961.0

1962.0

1962.0

1963.0

1963.0

1964.0

1964.0

1965.0

1965.0

1966.0

1966.0

1967.0

1967.0

1968.0

1968.0

1969.0

1969.0

1970.0

1970.0

1971.0

1971.0

1972.0

1972.0

1973.0

1973.0

1974.0

1974.0

1975.0

1975.0

1976.0

1976.0

1977.0

1977.0

1978.0

1978.0

1979.0

1979.0

1980.0

1980.0

1981.0

1981.0

1982.0

1982.0

1983.0

1983.0

1984.0

1984.0

1985.0

1985.0

1986.0

1986.0

1987.0

1987.0

1988.0

1988.0

1989.0

1989.0

1990.0

1990.0

0.08837698945735939

0.0

0.032413056468023616

0.0

0.1681440024427081

0.0

0.29233181259354557

0.0

0.24137043698881355

0.0

0.2665780648918221

0.0

0.16482403098601206

0.0

0.3477732484072975

0.0

0.28682959576439726

0.0

0.2351285427402543

0.0

0.2633989459458803

0.0

0.38363451340482924

0.0

0.276764691136988

0.0

0.22185528569733848

0.0

0.26164745411877155

0.0

0.35864698806179107

0.0

-0.3741903660468595

0.0

0.11554768973166446

0.0492

-0.17569287423138918

0.1695

0.3356093744564171

0.8847

0.7597429658258774

0.0

-0.016065567484814414

0.6141

0.6376016163680507

0.4179

0.8840290858033182

0.9932

0.7488665620966568

0.9245

0.6383650860283404

0.9612

0.8294880665843201

0.9614

0.7465057936887391

0.9772

0.13030755471502004

0.906

0.03457039482547379

0.8238

0.5729323447090524

0.782

0.5309903368421354

0.9514

0.8461029903807159

0.9276

0.9049139326099346

0.9807

0.7252164738667805

0.992

0.8783711497201676

0.9381

0.8871156781441925

0.9826

0.882283339007828

0.971

0.9619437235277821

0.9937

H2O

H2O yr

Omega 1

Omega 2

Ratio

Weight

Omega 1

Omega 2

Ratio

1977.0

0.04857377782428194

0.1788571529123989

3.6821750525442667

77.0

0.04086666666666667

0.0019850483870856553

0.007309295649020035

3.682175052544267

1978.0

0.13909107241241

0.37369445489074204

2.6866890046165195

78.0

0.06692190476190477

0.009308239501214502

0.025008344720250156

2.6866890046165195

1979.0

0.13719829676227802

0.4067496965556861

2.9646847384735167

79.0

0.06206095238095238

0.00851465696211151

0.025243273548909265

2.964684738473516

1980.0

0.4109110001141889

0.4285750531798299

1.0429875400286979

80.0

0.07783619047619048

0.03198374687364993

0.0333586494726487

1.042987540028698

1981.0

0.34254699984042675

0.35684647136888054

1.0417445534046863

81.0

0.0662

0.02267661138943625

0.02362323640461989

1.0417445534046863

1982.0

0.3331219999737451

0.3404119266376665

1.0218836542302698

82.0

0.07294857142857143

0.024300774009513314

0.024832563745465434

1.0218836542302698

1983.0

0.3034249999107906

0.3104345447675075

1.0231014084494612

83.0

0.07451904761904762

0.022610942017161725

0.02313328662412726

1.0231014084494612

1984.0

0.41040200007838284

0.4226764919796975

1.0299084602389128

84.0

0.07742666666666667

0.03177605885940226

0.03272643185234805

1.0299084602389128

1985.0

0.3921599999472958

0.4083598369547816

1.0413092539006095

85.0

0.06191904761904762

0.024282173711022318

0.025285252190109644

1.0413092539006095

1986.0

0.4081700001060183

0.42343523114043385

1.0373991989378215

86.0

0.06189809523809524

0.025264945539895663

0.026209834264295444

1.0373991989378213

1987.0

0.38108600008757504

0.39797121484325765

1.0443081476406961

87.0

0.052301904761904765

0.01993152368267558

0.0208146525767116

1.0443081476406961

1988.0

0.3839480000951875

0.4012693642909108

1.0451138284127774

88.0

0.054323809523809524

0.020857518024218567

0.021798480513479573

1.0451138284127772

1989.0

0.39310600007870794

0.40812200285683753

1.0381983555965135

89.0

0.06557142857142857

0.025776522005160993

0.02676114275875549

1.0381983555965135

1990.0

0.4053420001407394

0.4232241279410828

1.044116148324463

90.0

0.06105904761904762

0.024749796488593413

0.025841662181484475

1.044116148324463

1991.0

0.4606890000110814

0.48040918621800677

1.0428058542887957

91.0

0.058492380952380955

0.026946796489219604

0.028100277133286975

1.042805854288796

1992.0

0.47163199982897747

0.4935640868777041

1.0465025423564975

92.0

0.04565428571428572

0.02153202207219209

0.02253331584062524

1.0465025423564975

Ave

0.3388376967007554

0.390912552713464

1.4270579838402815

0.34249737601255337

0.3925796994761373

1.4270579838402815

Geomean

0.3003621859962668

0.38250943124363596

1.273493965210355

Unweighted

Unweighted

CRISP Model

CRiSP

ln(a1/Omega1)

ln(a2/Omega1)

ln(a3/Omega1)

ln(a1/Omega2)

ln(a2/Omega2)

ln(a3/Omega2)

H2O

Weighted

Weighted

H2O yr

Omega 1

Omega 2

Ratio

Retro

A1

A2

A3

D1

D1

D1

D2

D2

D2

O1/O2

O1/O2

O1/O2

Weight

ln(a1/Omega1)*Weight

ln(a1/Omega1)*Weight

ln(a1/Omega1)*Weight

ln(a1/Omega2)*Weight

ln(a1/Omega2)*Weight

ln(a1/Omega2)*Weight

77.0

0.04857377782428194

0.1788571529123989

3.6821750525442667

0.04857377782428194

0.5717608061740569

0.5717538062590982

0.657154

2.4656368985417765

2.465624655733713

2.604834555444092

1.162133274073325

1.162121031265262

1.3013309309756405

0.4713318797105252

0.4713292546628276

0.49958294980994666

0.04086666666666667

0.1007623612537406

0.10076186093098442

0.10645090549914857

0.04749251313379655

0.047492012811040374

0.05318105737920451

78.0

0.13909107241241

0.37369445489074204

2.6866890046165195

0.13909107241241

0.5840515936013774

0.5830510938811342

0.698979

1.4348604083395664

1.433145906306359

1.6144917830697672

0.4465508261503091

0.4448363241171017

0.62618220088051

0.3112155186350579

0.3103915115409125

0.38785096799309676

0.06692190476190477

0.09602359159352825

0.09590885385174784

0.10804486534547277

0.029884031858980878

0.02976929411720048

0.04190530561092541

79.0

0.13719829676227802

0.4067496965556861

2.9646847384735167

0.13719829676227802

0.5791871691304962

0.5781451250404313

0.694684

1.4401983871362054

1.4383976175959345

1.62202976496359

0.35342768800462204

0.3516269184643511

0.5352590658320067

0.24540208568585

0.2444573838018744

0.3299933684287364

0.06206095238095238

0.08938008352318447

0.08926832605049664

0.10066471200389274

0.021934058915364943

0.021822301442677123

0.03321868739607322

80.0

0.4109110001141889

0.4285750531798299

1.0429875400286979

0.4109110001141889

0.5855651061215138

0.5844146437456

0.712175

0.35420072801791774

0.35223409099391056

0.5499470214155674

0.3121114983518497

0.3101448613278425

0.5078577917494995

0.8811712502636672

0.8805077908634469

0.9234667558381716

0.07783619047619048

0.02756963533280798

0.02741655979880983

0.04280578111071571

0.024293570035523782

0.024140494501525632

0.039529715813431524

81.0

0.34254699984042675

0.35684647136888054

1.0417445534046863

0.34254699984042675

0.5904390625350983

0.5903996064294913

0.691168

0.5444575598289056

0.5443907325701807

0.7019740460226984

0.5035607968353836

0.5034939695766587

0.6610772830291763

0.9248853060165538

0.9248760852330459

0.9417403489128433

0.0662

0.03604309046067355

0.036038666496145955

0.04647068184670263

0.03333572475050239

0.03333130078597481

0.04376331613653147

82.0

0.3331219999737451

0.3404119266376665

1.0218836542302698

0.3331219999737451

0.5931197626931494

0.592473662407087

0.71157

0.5768875501308944

0.575797631215449

0.758965007214739

0.5552399060917569

0.5541499871763116

0.7373173631756015

0.9624751062243834

0.9624040759017339

0.971477414856608

0.07294857142857143

0.04208312265697713

0.042003614629122416

0.05536541304059062

0.040503957949527825

0.04042444992167311

0.05378624833314131

83.0

0.3034249999107906

0.3104345447675075

1.0231014084494612

0.3034249999107906

0.5883625373513877

0.5874823500643884

0.709672

0.6622088553265174

0.6607117404250196

0.849668428764096

0.6393702447758355

0.6378731298743376

0.8268298182134141

0.9655114691279373

0.965433321139427

0.9731205611771379

0.07451904761904762

0.04934717322383177

0.049235609647195866

0.06331648210347304

0.04764526171665262

0.04753369814001671

0.06161457059629389

84.0

0.41040200007838284

0.4226764919796975

1.0299084602389128

0.41040200007838284

0.5966355372819195

0.5964466185623699

0.698052

0.37416926932244665

0.3738525791092822

0.5311564312248045

0.3446993445848441

0.34438265437167964

0.501686506487202

0.9212390563474994

0.9211723380167237

0.9445174283785905

0.07742666666666667

0.028970679292739304

0.028946159025168026

0.0411256719482992

0.026688921253389196

0.026664400985817918

0.0388439139089491

85.0

0.3921599999472958

0.4083598369547816

1.0413092539006095

0.3921599999472958

0.5970049562553903

0.5968224060552899

0.700342

0.42025549564806064

0.4199496721977254

0.579898867514408

0.3797766762610711

0.3794708528107359

0.5394200481274185

0.9036804519960682

0.90361030840874

0.9301967607550402

0.06191904761904762

0.026021820047198725

0.026002883750414395

0.035906785591856415

0.02351541010201289

0.023496473805228565

0.03340037564667058

86.0

0.4081700001060183

0.42343523114043385

1.0373991989378215

0.4081700001060183

0.5853107746602078

0.5843240248513241

0.6944750000000001

0.36045919036079355

0.35877191148811505

0.531472409877138

0.32374237960847996

0.32205510073580157

0.4947555991248244

0.8981387859314595

0.8976597398608509

0.9309149260244732

0.06189809523809524

0.0223117372943991

0.02220729794604482

0.032897129842995074

0.020039036645613274

0.019934597297259

0.03062442919420925

87.0

0.38108600008757504

0.39797121484325765

1.0443081476406961

0.38108600008757504

0.5853642687485465

0.5853632687900308

0.694182

0.42920926339759047

0.42920755512904185

0.5997091022945149

0.3858546569130772

0.3858529486445284

0.5563544958100016

0.8989895834462629

0.8989891814195143

0.9277072728784063

0.052301904761904765

0.022448462017148074

0.022448372671449137

0.03136592835305512

0.0201809335178052

0.020180844172106256

0.029098399853712247

88.0

0.3839480000951875

0.4012693642909108

1.0451138284127774

0.3839480000951875

0.5870975377586658

0.5870908563472941

0.676334

0.42468384215752875

0.4246724616816097

0.566179909865151

0.3805580359620461

0.38054665548612693

0.5220541036696683

0.8960972803408072

0.8960944959304536

0.9220639845628004

0.054323809523809524

0.023070444149205182

0.023069825918399064

0.03075704957972211

0.02067336225835725

0.020672744027551124

0.028359967688874173

89.0

0.39310600007870794

0.40812200285683753

1.0381983555965135

0.39310600007870794

0.5840515936013774

0.5830510938811342

0.698979

0.39591002833052125

0.39419552629731386

0.5755414030607221

0.35842316781934536

0.3567086657861379

0.5380545425495463

0.9053146982175445

0.9049028768456843

0.9348667874946596

0.06557142857142857

0.025960386143387037

0.02584796379578101

0.03773907200069592

0.02350231914701136

0.02338989679940533

0.03528100500432025

90.0

0.4053420001407394

0.4232241279410828

1.044116148324463

0.4053420001407394

0.5877352877451699

0.5878167687463102

0.6700210000000001

0.37154550006712167

0.3716841260017552

0.5025778996218248

0.32837476361049966

0.3285133895451332

0.4594071631652027

0.8838076724147568

0.8838510083252301

0.914101403008157

0.06105904761904762

0.022686214381241243

0.022694678748785266

0.030686927905289933

0.020050250328187004

0.020058714695731027

0.02805096385223569

91.0

0.4606890000110814

0.48040918621800677

1.0428058542887957

0.4606890000110814

0.5877352877451699

0.5878167687463102

0.6700210000000001

0.24355346065118372

0.24369208658581726

0.37458586020588674

0.20163844358053076

0.2017770695151642

0.3326708431352337

0.8279021905146178

0.8280000895478709

0.8881030451933906

0.058492380952380955

0.014246021802679762

0.014254130363658227

0.021910418834538044

0.01179431265655758

0.011802421217536038

0.019458709688415857

92.0

0.47163199982897747

0.4935640868777041

1.0465025423564975

0.47163199982897747

0.5870483500627107

0.5870173188654431

0.659626

0.21890816440334118

0.21885530331031003

0.3354739876253023

0.17345447211250617

0.17340161101947502

0.2900202953344674

0.7923618225262444

0.7923116707554158

0.8645090410359833

0.04565428571428572

0.009994095882859969

0.009991682547415554

0.015315825280756302

0.007918940028244961

0.007916526692800546

0.0132406694261413

Ave

0.3388376967007554

0.390912552713464

1.4270579838402815

0.6698215376037733

0.6690739747900959

0.8311566548865189

0.4280572609209676

0.42730969810729047

0.5893923782037133

0.7930952598374522

0.7928744457658594

0.8302633135217528

0.6369189190556023

0.6360964861716184

0.8008236502872041

0.41945260429752773

0.4186301714135441

0.5833573355291299

Geomean

0.3003621859962668

0.38250943124363596

1.273493965210355

0.5220277879005975

0.5213028854799795

0.7013976254342288

0.3878465993745151

0.3871030504460326

0.555744436510201

0.7429615977614727

0.7425684016492925

0.7923386341180507

Ratio of A3/A1 for Omega 1 = 

1.240862839167441

Ratio of A3/A1 for Omega2 =

1.3769007841045198

Ratio of A3/A1 for Omega 1 = 

1.2573400260658503

Ratio of A3/A1 for Omega2 =

1.3907586448440326

Ratio of A3/A2 for Omega 1 = 

1.2422492672013914

Ratio of A3/A2 for Omega 1 = 

1.3793096220711716

Ratio of A3/A2 for Omega 1 = 

1.2589656879053133

Ratio of A3/A2 for Omega 1 = 

1.3934909028639029
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THIS IS THE RELEVANT STUFF, HOWARD YOU SCHLEPPER

Retrospective:

Pre-1980

TURB4

TURB1 

1986-1995 and Prospective

Year

D

Bins

D

Year

D
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0.139

1.25
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0.247

2.023

75.0

0.084

0.192

0.333

76.0

0.022

0.04

76.0

0.164
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1978-9:

0.371

1978-9:
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Notes:

1/  D values from J.J. Anderson, Critique on Transport and Extra Mortality Hypotheses.  January 12, 1998

Bin

Frequency

Cumulative %

More
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non-trans

Trans
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m
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-lnVn

-DELTA

-lnLam_n

Lam_n
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Barge

-ln(Lam_t)

Lam_t
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predicted

M

omega

P

D

Sn

ame13

13.0

9.2342

0.7342

phi=T/Cest

-lnLam_n

m-M

Wt. Lambda

WTT

PBT

WTT
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0.02
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C3

0.687165109
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0.0
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0.503
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0.0
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-0.4271
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0.02
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0.0

0.174
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0.0
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yr-effect
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0.1022
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1.0252
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0.02
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0.0
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0.0
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4.0
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yr-effect

25.0

-0.0328

0.2134

1.0252

1963.0

0.5412848312506993

0.0328

0.48391516899999987

0.38363451340482924

1.0580000002506993

0.02

2.232615148767608

2.285415148767608

C3

0.541284831

0.5820000001459069

0.0

0.174

0.582

C3

0.541284831

0.582

0.582

0.48391516899999987

0.38363451340482924

0.0

4.8299736930933905

0.38363451340482924

4.0

1964.0

yr-effect

0.2222

1.0252

1964.0

0.7011793522572096

0.3225

0.32402064799999986

0.276764691136988

1.3477000002572095

0.02

2.072720627767608

2.4152206277676083

C3

0.701179352

0.49600000012757595

0.0

0.174

0.496

C3

0.701179352

0.496

0.496

0.32402064799999986

0.276764691136988

0.0

8.564910256307757

0.276764691136988

4.0

1965.0

yr-effect

27.0

0.3434

0.2145

1.0252

1965.0

0.7743572359854884

-0.3434

0.25084276399999994

0.22185528569733848

0.6817999999854885

0.02

1.999542743767608

1.6761427437676082

C3

0.774357236

0.46099999999331026

0.0

0.174

0.461

C3

0.774357236

0.461

0.461

0.25084276399999994

0.22185528569733848

0.0

8.08273964548365

0.22185528569733848

5.0

1966.0

yr-effect

28.0

0.1571

0.1942

1.2814999999999999

1966.0

0.9781661355922425

-0.1571

0.30333386399999984

0.26164745411877155

1.1243999995922422

0.02

2.052033843767608

1.914933843767608

C3

0.978166136

0.3759999998466832

0.0

0.174

0.376

C3

0.978166136

0.376

0.376

0.30333386399999984

0.26164745411877155

0.0

17.456454373467903

0.26164745411877155

6.0

1967.0

yr-effect

29.0

0.6405

0.2553

1.5377999999999998

1967.0

1.0936247471570706

-0.6405

0.4441752529999998

0.35864698806179107

0.8973000001570705

0.02

2.1928752327676078

1.572375232767608

C3

1.093624747

0.33500000005261865

0.0

0.174

0.335

C3

1.093624747

0.4441752529999998

0.35864698806179107

0.0

9.791334297587827

0.35864698806179107

7.0

1968.0

yr-effect

30.0

1.268

0.3163

1.7940999999999998

1968.0

2.111964733385396

-1.268

-0.3178647330000004

-0.3741903660468595

0.5261000003853955

0.02

1.4308352467676078

0.18283524676760776

C3

2.111964733

0.12100000004663289

0.0

0.174

0.121

C3

2.111964733

0.121

0.121

-0.3178647330000004

-0.3741903660468595

0.0

16.749293019175276

-0.3741903660468595
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1969.0

yr-effect

31.0

0.2811

0.2952

1.7940999999999998

1969.0

2.3434070875143007

-0.2811

-0.4796838583941905

-0.6155635745874608

1.5826232291201103

0.02

1.2690161213734177

0.7188919380217819

1.0079161213734178

1.8124999999999998

-0.17098382722764605

C3

1.671313316

0.1029220000817435

0.54787234

0.174

0.096

C3

1.671313316

0.1365

0.54787234

0.5

0.096

0.12278668399999981
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0.0492
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1970.0

yr-effect
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0.3024

1.3247
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-0.8173418135015165
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0.02

1.1513250883422252

0.6837825244507362

1.3381250883422253
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C3
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0.174
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0.177816438
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0.5
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11.1

0.1695
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3.0

1971.0

yr-effect
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-0.0915

0.3008

2.4413

1971.0
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0.0915

-0.4714763479695665

-0.6023580859305762

2.7447747722196327

0.02

1.2772236317980417

0.7211896930480798

1.3887236317980416

3.9592362496748987

-0.1709838272276465

C3

2.032414989

0.05432469604541729

0.708676691

0.174

0.04394787

C3

2.032414989

0.08459377

0.708676691

0.5

0.04394787

0.4088850110000002

0.3356093744564171

27.2

0.8847

27.711337874290844

0.3356093744564169

3.0

1972.0

yr-effect

34.0

-0.0697

0.3032

2.9926

1972.0

1.566554061002473

0.0697

1.426045953

0.7597429658258774

3.0623000140024734

0.02

3.174745932767608

3.2644459327676083

C3

1.566554047

0.20876333292320293

0.0

0.174

0.20876333

C3

1.566554047

0.208763333

0.20876333

1.426045953

0.7597429658258774

11.353792672031801
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3.0

1973.0

yr-effect

35.0

0.1024

0.2778

1.3839

1973.0

2.0372892835526826

-0.1024

-0.6734768770303632

-0.9610437892583792

1.2614124065223193

0.02

1.075223102737245

0.6587783806690422

0.992823102737245

1.3345435239894934

-0.17098382722764605

C3

1.399837882

0.12778873620546843

0.583383929

0.174

0.13038166

C3

1.399837882

0.17469493

0.583383929

0.5

0.13038166

-0.015937882000000014

-0.016065567484814414

15.3

0.6141

15.657373268749083

-0.01606556748481469

3.0

1974.0

yr-effect

36.0

-0.247

0.2737

2.5503

1974.0

3.04018773613167

0.247

-0.12879190619175063

-0.1374534025261942

3.158395829939919

0.02

1.6199080735758575

0.8020831079604422

1.8869080735758574

3.638195279504352

-0.17098382722764605

C3

1.535288835

0.06862544420836515

0.824933369

0.174

0.04782591

C3

1.535288835

0.126550839

0.824933369

0.5

0.04782591

1.015011165

0.6376016163680507

12.7

0.4179

12.91148244775284

0.6376016163680508

3.0

1975.0

yr-effect

37.0

-0.4296

0.2738

3.5408

1975.0

4.373408676183208

0.4296

0.5161285553736228

0.4031733375321581

5.31913723155683

0.02

2.264828535141231

0.8961521607305956

2.7144285351412307

13.80055344978145

-0.17098382722764605

C3

1.386384141

0.04857377782428194

0.975408528

0.174

0.01260819

C3

1.386384141

0.128062436

0.975408528

0.5

0.01260819

2.154415859

0.8840290858033182

39.2

0.9932

39.815191434339944

0.8840290858033182

3.0

1976.0

yr-effect

38.0

-0.5942

0.286

2.0713999999999997

1976.0

1.9233103785905883

0.5942

0.09877363681215323

0.09405224196268247

2.6162840154027416

0.02

1.8474736165797614

0.8423650901015067

2.4616736165797612

1.1907821960815874

-0.17098382722764605

C3

0.689629144

0.13909107241241

0.875054226

0.174

0.14612244

C3

0.689629144

0.282227586

0.875054226

0.5

0.14612244

1.3817708559999997

0.7488665620966568

17.8

0.9245

18.172156448563978

0.748866562096657

3.0

1977.0

yr-effect

39.0

-0.8246

0.2655

1.6078999999999999

1977.0

1.8520707776322636

0.8246

-0.37842797803652073

-0.45998765183398094

2.2982427995957426

0.02

1.3702720017310874

0.7459621485808874

2.2148720017310874

1.1089025115367286

-0.17098382722764605

C3

0.590779899

0.13719829676227802

0.910778158

0.174

0.1569119

C3

0.590779899

0.301657339

0.910778158

0.5

0.1569119

1.0171201009999997

0.6383650860283404

19.3

0.9612

19.981365989394956

0.6383650860283402

3.0

1978.0

yr-effect

40.0

-0.4962

0.2719

2.2485999999999997

1978.0

1.5896352851379207

0.4962

1.3592213673305675

0.743139300757634

3.4450566524684882

0.02

1.8165062241685284

0.8374071773795824

2.332706224168528

3.1029411764705883

1.1204312957020015

C3

0.479650006

0.4109110001141889

0.915993538

0.633

0.204

C3

0.479650006

0.53395

0.915993538

0.85

0.204

1.7689499939999997

0.8294880665843201

17.5

0.9614

18.17142569372562

0.8294880665843198

3.0

1979.0

yr-effect

41.0

-0.4581

0.2768

2.0438

1979.0

1.6450650900772514

0.4581

0.9724535951170075

0.6218459380561013

3.075618685194259

0.02

1.4297384519549683

0.7606284787895121

1.9078384519549683

3.2797927461139897

1.1204312957020013

C3

0.671385689

0.34254699984042675

0.898238748

0.633

0.193

C3

0.671385689

0.44215

0.898238748

0.85

0.193

1.372414311

0.7465057936887391

19.7

0.9772

20.820886659804287

0.7465057936887393

3.0

1980.0

yr-effect

42.0

-0.0439

0.2893

1.0094999999999998

1980.0

1.3093333199837622

0.0439

-0.08974648980991162

-0.09389693453146464

1.2634868301738507

0.02

0.3675383670280492

0.3075632404415828

0.4314383670280492

2.344444444444444

1.120431295702001

C3

0.869884359

0.3331219999737451

0.558472554

0.633

0.27

C3

0.869884359

0.3839

0.558472554

0.1396156409999998

0.13030755471502004

13.4

0.906

13.456851148700203

0.13030755471501998

0.45912109716682253

3.0

1981.0

yr-effect

43.0

-0.3973

0.2664

0.9870999999999999

1981.0

1.487220279709851

0.3973

-0.2055208162837201

-0.22816454651743334

1.678999463426131

0.02

0.25176404055424073

0.22257184205446456

0.6690640405542407

2.8008849557522124

1.120431295702001

C3

0.95191791

0.3034249999107906

0.582901554

0.633

0.226

C3

0.95191791

0.35225

0.582901554

0.85

0.226

0.03518208999999983

0.03457039482547379

14.9

0.8238

15.254976594092229

0.03457039482547386

0.21079218186366688

3.0

1982.0

yr-effect

44.0

0.011

0.2674

1.4396

1982.0

1.1776554960085626

-0.011

0.5489818883478856

0.4224624911743272

1.7156373843564483

0.02

1.0062667451858465

0.6344187569133491

1.0152667451858464

2.0551948051948052

1.1204312957020013

C3

0.588787165

0.41040200007838284

0.70990991

0.633

0.308

C3

0.588787165

0.4959

0.70990991

0.85

0.308

0.850812835

0.5729323447090524

12.7

0.782

12.821017251234702

0.5729323447090524

0.1692549282775441

3.0

1983.0

yr-effect

45.0

0.6417

0.2695

1.2967

1983.0

1.5606477482646683

-0.6417

0.36061464066327065

0.3027523624105912

1.279562388927939

0.02

0.8178994975012315

0.5586422454059041

0.19619949750123145

3.0142857142857142

1.1204312957020015

C3

0.539568093

0.3921599999472958

0.89193825

0.633

0.21

C3

0.539568093

0.505

0.89193825

0.757131907

0.5309903368421354

19.2

0.9514

18.783930564024104

0.5309903368421355

0.31184296055924454

3.0

1984.0

yr-effect

46.0

0.261

0.2713

2.4025

1984.0

1.2909841813155656

-0.261

1.5064284755669812

0.7782996260377009

2.536412656882547

0.02

1.963713332404942

0.8596636632818646

1.722713332404942

2.3018181818181818

1.1204312957020015

C3

0.531028331

0.4081700001060183

0.833333333

0.633

0.275

C3

0.531028331

0.5145

0.833333333

1.871471669

0.8461029903807159

16.5

0.9276

16.16304302235761

0.846102990380716

21.0

3.0

1985.0

yr-effect

47.0

0.287

0.2815

2.8977

1985.0

1.8018098050815563

-0.287

1.9329697926878153

0.8552822221285419

3.4477795977693715

0.02

2.390254649525776

0.908393646607367

2.123254649525776

3.8363636363636364

1.1204312957020017

C3

0.544727175

0.38108600008757504

0.934482759

0.633

0.165

C3

0.544727175

0.4987

0.934482759

2.352972825

0.9049139326099346

24.8

0.9807

24.530437303838415

0.9049139326099346

3.0

1986.0

yr-effect

48.0

-0.2478

0.2726

1.8228

1986.0

1.7486999797676082

0.2478

0.8655518480171761

0.5791807397361899

2.8620518277847844

0.02

1.322836704855137

0.7336214082530083

1.590636704855137

3.637931034482759

1.120431295702001

C3

0.531028331

0.3839480000951875

0.945578231

0.633

0.174

C3

0.531028331

0.5046

0.945578231

0.85

0.174

1.291771669

0.7252164738667805

26.5

0.992

25.616580961329486

0.7252164738667805

3.0

1987.0

yr-effect

49.0

-0.4502

0.2906

2.6689

1987.0

1.4354846053106625

0.4502

1.7352240168211983

0.8236393118999245

3.6209086221318607

0.02

2.1925088736591594

0.8883636844326522

2.6627088736591595

2.659663865546219

1.1204312957020013

C3

0.562118918

0.39310600007870794

0.845614035

0.633

0.238

C3

0.562118918

0.4977

0.845614035

0.85

0.238

2.106781082

0.8783711497201676

18.8

0.9381

18.31091239241894

0.8783711497201676

df

SS

MS

F

Significance F

3.0

1988.0

yr-effect

50.0

0.282

0.3007

2.6658999999999997

1988.0

1.5511690043101247

-0.282

1.7628758765734416

0.828449205189127

3.032044880883566

0.02

2.2201607334114026

0.8914083468847174

1.9581607334114026

2.9858490566037736

1.1204312957020013

C3

0.484508315

0.4053420001407394

0.931818182

0.633

0.212

C3

0.484508315

0.5299

0.931818182

0.85

0.212

2.1813916849999995

0.8871156781441925

23.2

0.9826

22.144593168868777

0.8871156781441923

1.0

0.49350165222109776

0.49350165222109776

5.074774176550049

0.03629160952802845

yr-effect

51.0

-0.4732

0.2697

2.5061999999999998

1989.0

1.248273063222516

0.4732

1.7311679159893796

0.8229225224638229

3.4526409792118957

0.02

2.1884527728273406

0.8879099567195999

2.6816527728273405

2.2055749128919864

1.1204312957020013

C3

0.36672528

0.4606890000110814

0.913419913

0.633

0.287

C3

0.36672528

0.59805

0.913419913

0.85

0.287

2.13947472

0.882283339007828

19.8

0.971

20.210470228417055

0.882283339007828

19.0

1.8476746089567366

0.09724603205035456

3.0

dam

52.0

0.2563

0.1503

3.5833999999999997

1990.0

1.3903023825174294

1.1558

2.8318437411301294

0.9410958505140878

5.377946123647559

0.02

3.28912859796809

0.9627136733754176

4.46492859796809

2.5421686746987953

1.1204312957020015

C3

0.314710745

0.47163199982897747

0.964383562

0.633

0.249

C3

0.314710745

0.6244

0.964383562

0.85

0.249

3.2686892549999995

0.9619437235277821

26.3

0.9937

25.970516294311313

0.961943723527782

20.0

2.3411762611778344

1970.0

mu

53.0

0.5558

0.544

C3

0.223143551

C3

0.223143551

1971.0

mu

54.0

1.6724

0.5458

C3

0.230671818

0.794

0.794

C3

0.230671818

0.794

0.794

Coefficients

Standard Error

t Stat

P-value

Lower 95%

Upper 95%

Lower 95.0%

Upper 95.0%

1972.0

mu

55.0

2.2237

0.5379

C3

0.191160505

0.826

0.826

C3

0.191160505

0.826

0.826

Intercept

0.15609465357939672

0.2113352153569226

0.7386116569156236

0.46916927120073115

-0.28623517312803365

0.598424480286827

-0.28623517312803365

0.598424480286827

1973.0

mu

0.5366

C3

0.231932057

0.793

0.793

C3

0.231932057

0.793

0.793

X Variable 1

0.023261760389081506

0.010326049849129352

2.252725943507123

0.03629160952802824

0.001649082953266462

0.04487443782489655

0.001649082953266462

0.04487443782489655

1974.0

mu

57.0

1.7814

0.5076

C3

0.219400565

0.803

0.803

C3

0.219400565

0.803

0.803

1975.0

mu

58.0

2.7719

0.5246

C3

0.208254939

0.812

0.812

C3

0.208254939

0.812

0.812

1976.0

mu

0.5426

C3

0.279713903

0.756

0.756

C3

0.279713903

0.756

0.756

1977.0

mu

60.0

0.839

0.5218

C3

0.289016295

0.749

0.749

C3

0.289016295

0.749

0.749

1978.0

mu

61.0

1.4797

0.5297

C3

0.305167387

0.737

0.737

C3

0.305167387

0.737

0.737

1979.0

mu

62.0

1.2749

0.5364

C3

0.314710745

C3

0.314710745

1980.0

mu

63.0

0.2406

0.5238

C3

0.328504067

C3

0.328504067

1981.0

mu

64.0

0.2182

0.5139

C3

0.270497248

0.763

0.763

C3

0.270497248

0.763

0.763

1982.0

mu

65.0

0.6707

0.5165

C3

0.335472736

C3

0.335472736

1983.0

mu

66.0

0.5278

0.5291

C3

0.336872317

0.714

0.714

C3

0.336872317

0.714

0.714

1984.0

mu

67.0

1.6336

0.5312

C3

0.362405619

0.696

0.696

C3

0.362405619

0.696

0.696

1985.0

mu

68.0

2.1288

0.5144

C3

0.30652516

0.736

0.736

C3

0.30652516

0.736

0.736

1986.0

mu

69.0

1.0539

0.5278

C3

0.360969868

0.697

0.697

C3

0.360969868

0.697

0.697

1987.0

mu

C3

0.407968238

C3

0.407968238

1988.0

mu

71.0

1.897

0.5374

C3

0.432322562

0.649

0.649

C3

0.432322562

0.649

0.649

1989.0

mu

72.0

1.7373

0.5246

C3

0.519193873

C3

0.519193873

1990.0

mu

73.0

2.8145

0.526

C3

0.417031744

0.659

0.659

C3

0.417031744

0.659

0.659

b1

74.0

-5.6226

0.2411

C3

0.390084006

0.677

0.677

C3

0.390084006

0.677

0.677

b2

75.0

-5.9705

0.2711

C3

0.400477567

C3

0.400477567

b3

0.3477

C3

0.648173815

0.523

0.523

C3

0.648173815

0.523

0.523

b4

77.0

-5.8535

0.2102

C3

0.423120043

C3

0.423120043

b5

78.0

-6.6799

0.2352

C3

0.449416996

0.638

0.638

C3

0.449416996

0.638

0.638

b6

79.0

-7.7766

0.4188

C3

0.444725822

0.641

0.641

C3

0.444725822

0.641

0.641

b7

80.0

-7.2672

0.2183

C3

0.46203546

C3

0.46203546

b8

81.0

-6.7347

0.1911

C3

0.353821875

0.702

0.702

C3

0.353821875

0.702

0.702

b9

82.0

-7.5158

0.2698

C3

0.42007126

0.657

0.657

C3

0.42007126

0.657

0.657

b10

83.0

-7.2181

0.5653

C3

0.349557476

C3

0.349557476

b11

84.0

-6.212

0.2112

C3

0.414001439

0.661

0.661

C3

0.414001439

0.661

0.661

b12

85.0

-7.2633

0.1954

C3

0.378336441

C3

0.378336441

b13

86.0

-6.2349

0.2526

C3

0.460449416

0.631

0.631

C3

0.460449416

0.631

0.631

87.0

-8.5387

2.1485

C3

0.468404908

0.626

0.626

C3

0.468404908

0.626

0.626

88.0

-1.0387

0.0771

C3

0.410980289

0.663

0.663

C3

0.410980289

0.663

0.663

C3

0.335472736

C3

0.335472736

C3

0.305167387

0.737

0.737

C3

0.305167387

0.737

0.737

C3

0.334075112

0.716

0.716

C3

0.334075112

0.716

0.716

C3

0.171975265

0.842

0.842

C3

0.171975265

0.842

0.842

C3

0.169602784

0.844

0.844

C3

0.169602784

0.844

0.844

C3

0.158995731

0.853

0.853

C3

0.158995731

0.853

0.853

C3

0.169602784

0.844

0.844

C3

0.169602784

0.844

0.844

C3

0.157824085

0.854

0.854

C3

0.157824085

0.854

0.854

C3

0.15431736

0.857

0.857

C3

0.15431736

0.857

0.857

C3

0.247180129

0.781

0.781

C3

0.247180129

0.781

0.781

C3

0.247180129

0.781

0.781

C3

0.247180129

0.781

0.781

C3

0.267879445

C3

0.267879445

C3

0.271808723

0.762

0.762

C3

0.271808723

0.762

0.762

C3

0.258770729

0.772

0.772

C3

0.258770729

0.772

0.772

C3

0.225646682

0.798

0.798

C3

0.225646682

0.798

0.798

C3

0.279713903

0.756

0.756

C3

0.279713903

0.756

0.756

C3

0.294371061

C3

0.294371061

C3

0.287682072

C3

0.287682072

C3

0.258770729

0.772

0.772
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0.5

0.01260819

2.154415859

0.8840290858033182

39.2

0.9932

39.815191434339944

0.8840290858033182

3.0

1976.0

yr-effect

38.0

-0.5942

0.286

2.0713999999999997

1976.0

1.9233103785905883

0.5942

1.0870832190014106

0.6628014048218333

3.604593597591999

0.02

1.4319425216541928

0.7611554893089629

2.046142521654193

4.847441674276597

1.23285684988718

C3

0.689629144

0.37369445489074204

0.875054226

0.7083200052029816

0.14612244

C3

0.689629144

0.282227586

0.875054226

0.5

0.14612244

1.3817708559999997

0.7488665620966571

17.8

0.9245

18.172156448563978

0.748866562096657

3.0

1977.0

yr-effect

39.0

-0.8246

0.2655

1.6078999999999999

1977.0

1.8520707776322636

0.8246

0.7083427210950627

0.5075403354402828

3.3850134987273264

0.02

1.0532020237478448

0.6511809678368026

1.8978020237478448

4.514125475524684

1.23285684988718

C3

0.590779899

0.4067496965556861

0.910778158

0.7083200052029816

0.1569119

C3

0.590779899

0.301657339

0.910778158

0.5

0.1569119

1.0171201009999997

0.6383650860283402

19.3

0.9612

19.981365989394956

0.6383650860283402

3.0

1978.0

yr-effect

40.0

-0.4962

0.2719

2.2485999999999997

1978.0

1.5896352851379207

0.4962

1.4013105969966353

0.7537260136057824

3.487145882134556

0.02

1.8105525292347684

0.836436261916003

2.3267525292347684

3.2556545722213572

1.168474220301829

C3

0.479650006

0.4285750531798299

0.915993538

0.6641535327331568

0.204

C3

0.479650006

0.53395

0.915993538

0.85

0.204

1.7689499939999997

0.8294880665843198

17.5

0.9614

18.17142569372562

0.8294880665843198

3.0

1979.0

yr-effect

41.0

-0.4581

0.2768

2.0438

1979.0

1.6450650900772514

0.4581

1.0133503581105296

0.6369992425609571

3.1165154481877813

0.02

1.4225922903486627

0.7589117645620479

1.9006922903486627

3.441210014161434

1.1684742203018288

C3

0.671385689

0.35684647136888054

0.898238748

0.6641535327331568

0.193

C3

0.671385689

0.44215

0.898238748

0.85

0.193

1.372414311

0.7465057936887394

19.7

0.9772

20.820886659804287

0.7465057936887393

3.0

1980.0

yr-effect

42.0

-0.0439

0.2893

1.0094999999999998

1980.0

1.3093333199837622

0.0439

-0.06809884577077407

-0.07047111479186796

1.2851344742129882

0.02

0.3411430864673591

0.28904282742218024

0.4050430864673591

2.4598278990116915

1.168474220301829

C3

0.869884359

0.3404119266376665

0.558472554

0.6641535327331568

0.27

C3

0.869884359

0.3839

0.558472554

0.1396156409999998

0.13030755471501992

13.4

0.906

13.456851148700203

0.13030755471501998

0.45912109716682253

3.0

1981.0

yr-effect

43.0

-0.3973

0.2664

0.9870999999999999

1981.0

1.487220279709851

0.3973

-0.18268220573303817

-0.20043285677687717

1.7018380739768129

0.02

0.22655972650509498

0.2027282773626813

0.6438597265050949

2.9387324457219326

1.168474220301829

C3

0.95191791

0.3104345447675075

0.582901554

0.6641535327331568

0.226

C3

0.95191791

0.35225

0.582901554

0.85

0.226

0.03518208999999983

0.034570394825473916

14.9

0.8238

15.254976594092229

0.03457039482547386

0.21079218186366688

3.0

1982.0

yr-effect

44.0

0.011

0.2674

1.4396

1982.0

1.1776554960085626

-0.011

0.5784518130854882

0.4392341347582497

1.7451073090940508

0.02

0.9876937453236214

0.6275653695635262

0.9966937453236214

2.1563426387440154

1.1684742203018288

C3

0.588787165

0.4226764919796975

0.70990991

0.6641535327331568

0.308

C3

0.588787165

0.4959

0.70990991

0.85

0.308

0.850812835

0.5729323447090524

12.7

0.782

12.821017251234702

0.5729323447090524

0.1692549282775441

3.0

1983.0

yr-effect

45.0

0.6417

0.2695

1.2967

1983.0

1.5606477482646683

-0.6417

0.40109346005026014

0.3304125215658945

1.3200412083149284

0.02

0.8103353922883934

0.5552911107241024

0.18863539228839332

3.1626358701578896

1.168474220301829

C3

0.539568093

0.4083598369547816

0.89193825

0.6641535327331568

0.21

C3

0.539568093

0.505

0.89193825

0.757131907

0.5309903368421355

19.2

0.9514

18.783930564024104

0.5309903368421355

0.31184296055924454

3.0

1984.0

yr-effect

46.0

0.261

0.2713

2.4025

1984.0

1.2909841813155656

-0.261

1.5431452863192947

0.7862921292118839

2.5731294676348604

0.02

1.9523872185574278

0.8580651626431917

1.7113872185574277

2.4151037553932975

1.168474220301829

C3

0.531028331

0.42343523114043385

0.833333333

0.6641535327331568

0.275

C3

0.531028331

0.5145

0.833333333

1.871471669

0.846102990380716

16.5

0.9276

16.16304302235761

0.846102990380716

21.0

3.0

1985.0

yr-effect

47.0

0.287

0.2815

2.8977

1985.0

1.8018098050815563

-0.287

1.9763243991723287

0.8614223414818654

3.491134204253885

0.02

2.385566331410462

0.9079631585372919

2.118566331410462

4.025172925655496

1.1684742203018292

C3

0.544727175

0.39797121484325765

0.934482759

0.6641535327331568

0.165

C3

0.544727175

0.4987

0.934482759

2.352972825

0.9049139326099346

24.8

0.9807

24.530437303838415

0.9049139326099346

3.0

1986.0

yr-effect

48.0

-0.2478

0.2726

1.8228

1986.0

1.7486999797676082

0.2478

0.9096776542126588

0.5973460030636935

2.906177633980267

0.02

1.3189195864507919

0.7325759254656263

1.586719586450792

3.8169743260526254

1.1684742203018286

C3

0.531028331

0.4012693642909108

0.945578231

0.6641535327331568

0.174

C3

0.531028331

0.5046

0.945578231

0.85

0.174

1.291771669

0.7252164738667805

26.5

0.992

25.616580961329486

0.7252164738667805

3.0

1987.0

yr-effect

49.0

-0.4502

0.2906

2.6689

1987.0

1.4354846053106625

0.4502

1.7727108773323743

0.8301281377018319

3.6583954826430367

0.02

2.1819528095705074

0.8871790025427113

2.6521528095705076

2.7905610619040204

1.1684742203018292

C3

0.562118918

0.40812200285683753

0.845614035

0.6641535327331568

0.238

C3

0.562118918

0.4977

0.845614035

0.85

0.238

2.106781082

0.8783711497201676

18.8

0.9381

18.31091239241894

0.8783711497201676

df

SS

MS

F

Significance F

3.0

1988.0

yr-effect

50.0

0.282

0.3007

2.6658999999999997

1988.0

1.5511690043101247

-0.282

1.8060466130300634

0.8356975944810663

3.075215617340188

0.02

2.2152885452681965

0.8908779769380445

1.9532885452681965

3.13279968270357

1.1684742203018288

C3

0.484508315

0.4232241279410828

0.931818182

0.6641535327331568

0.212

C3

0.484508315

0.5299

0.931818182

0.85

0.212

2.1813916849999995

0.8871156781441923

23.2

0.9826

22.144593168868777

0.8871156781441923

1.0

0.49350165222109776

0.49350165222109776

5.074774176550049

0.03629160952802845

yr-effect

51.0

-0.4732

0.2697

2.5061999999999998

1989.0

1.248273063222516

0.4732

1.7730829330600324

0.8301913277453301

3.4945559962825485

0.02

2.1823248652981655

0.8872209704333343

2.6755248652981654

2.3141238074326025

1.1684742203018292

C3

0.36672528

0.48040918621800677

0.913419913

0.6641535327331568

0.287

C3

0.36672528

0.59805

0.913419913

0.85

0.287

2.13947472

0.882283339007828

19.8

0.971

20.210470228417055

0.882283339007828

19.0

1.8476746089567366

0.09724603205035456

3.0

dam

52.0

0.2563

0.1503

3.5833999999999997

1990.0

1.3903023825174294

1.1558

2.8772974334209644

0.943713324046712

5.423399815938394

0.02

3.2865393656590975

0.9626170053198174

4.462339365659098

2.6672832639885815

1.168474220301829

C3

0.314710745

0.4935640868777041

0.964383562

0.6641535327331568

0.249

C3

0.314710745

0.6244

0.964383562

0.85

0.249

3.2686892549999995

0.961943723527782

26.3

0.9937

25.970516294311313

0.961943723527782

20.0

2.3411762611778344

1970.0

mu

53.0

0.5558

0.544

C3

0.223143551

C3

0.223143551

1971.0

mu

54.0

1.6724

0.5458

C3

0.230671818

0.794

0.794

C3

0.230671818

0.794

0.794

Coefficients

Standard Error

t Stat

P-value

Lower 95%

Upper 95%

Lower 95.0%

Upper 95.0%

1972.0

mu

55.0

2.2237

0.5379

C3

0.191160505

0.826

0.826

C3

0.191160505

0.826

0.826

Intercept

0.15609465357939672

0.2113352153569226

0.7386116569156236

0.46916927120073115

-0.28623517312803365

0.598424480286827

-0.28623517312803365

0.598424480286827

1973.0

mu

0.5366

C3

0.231932057

0.793

0.793

C3

0.231932057

0.793

0.793

X Variable 1

0.023261760389081506

0.010326049849129352

2.252725943507123

0.03629160952802824

0.001649082953266462

0.04487443782489655

0.001649082953266462

0.04487443782489655

1974.0

mu

57.0

1.7814

0.5076

C3

0.219400565

0.803

0.803

C3

0.219400565

0.803

0.803

1975.0

mu

58.0

2.7719

0.5246

C3

0.208254939

0.812

0.812

C3

0.208254939

0.812

0.812

1976.0

mu

0.5426

C3

0.279713903

0.756

0.756

C3

0.279713903

0.756

0.756

1977.0

mu

60.0

0.839

0.5218

C3

0.289016295

0.749

0.749

C3

0.289016295

0.749

0.749

1978.0

mu

61.0

1.4797

0.5297

C3

0.305167387

0.737

0.737

C3

0.305167387

0.737

0.737

1979.0

mu

62.0

1.2749

0.5364

C3

0.314710745

C3

0.314710745

1980.0

mu

63.0

0.2406

0.5238

C3

0.328504067

C3

0.328504067

1981.0

mu

64.0

0.2182

0.5139

C3

0.270497248

0.763

0.763

C3

0.270497248

0.763

0.763

1982.0

mu

65.0

0.6707

0.5165

C3

0.335472736

C3

0.335472736

1983.0

mu

66.0

0.5278

0.5291

C3

0.336872317

0.714

0.714

C3

0.336872317

0.714

0.714

1984.0

mu

67.0

1.6336

0.5312

C3

0.362405619

0.696

0.696

C3

0.362405619

0.696

0.696

1985.0

mu

68.0

2.1288

0.5144

C3

0.30652516

0.736

0.736

C3

0.30652516

0.736

0.736

1986.0

mu

69.0

1.0539

0.5278

C3

0.360969868

0.697

0.697

C3

0.360969868

0.697

0.697

1987.0

mu

C3

0.407968238

C3

0.407968238

1988.0

mu

71.0

1.897

0.5374

C3

0.432322562

0.649

0.649

C3

0.432322562

0.649

0.649

1989.0

mu

72.0

1.7373

0.5246

C3

0.519193873

C3

0.519193873

1990.0

mu

73.0

2.8145

0.526

C3

0.417031744

0.659

0.659

C3

0.417031744

0.659

0.659

b1

74.0

-5.6226

0.2411

C3

0.390084006

0.677

0.677

C3

0.390084006

0.677

0.677

b2

75.0

-5.9705

0.2711

C3

0.400477567

C3

0.400477567

b3

0.3477

C3

0.648173815

0.523

0.523

C3

0.648173815

0.523

0.523

b4

77.0

-5.8535

0.2102

C3

0.423120043

C3

0.423120043

b5

78.0

-6.6799

0.2352

C3

0.449416996

0.638

0.638

C3

0.449416996

0.638

0.638

b6

79.0

-7.7766

0.4188

C3

0.444725822

0.641

0.641

C3

0.444725822

0.641

0.641

b7

80.0

-7.2672

0.2183

C3

0.46203546

C3

0.46203546

b8

81.0

-6.7347

0.1911

C3

0.353821875

0.702

0.702

C3

0.353821875

0.702

0.702

b9

82.0

-7.5158

0.2698

C3

0.42007126

0.657

0.657

C3

0.42007126

0.657

0.657

b10

83.0

-7.2181

0.5653

C3

0.349557476

C3

0.349557476

b11

84.0

-6.212

0.2112

C3

0.414001439

0.661

0.661

C3

0.414001439

0.661

0.661

b12

85.0

-7.2633

0.1954

C3

0.378336441

C3

0.378336441

b13

86.0

-6.2349

0.2526

C3

0.460449416

0.631

0.631

C3

0.460449416

0.631

0.631

87.0

-8.5387

2.1485

C3

0.468404908

0.626

0.626

C3

0.468404908

0.626

0.626

88.0

-1.0387

0.0771

C3

0.410980289

0.663

0.663

C3

0.410980289

0.663

0.663

C3

0.335472736

C3

0.335472736

C3

0.305167387

0.737

0.737

C3

0.305167387

0.737

0.737

C3

0.334075112

0.716

0.716

C3

0.334075112

0.716

0.716

C3

0.171975265

0.842

0.842

C3

0.171975265

0.842

0.842

C3

0.169602784

0.844

0.844

C3

0.169602784

0.844

0.844

C3

0.158995731

0.853

0.853

C3

0.158995731

0.853

0.853

C3

0.169602784

0.844

0.844

C3

0.169602784

0.844

0.844

C3

0.157824085

0.854

0.854

C3

0.157824085

0.854

0.854

C3

0.15431736

0.857

0.857

C3

0.15431736

0.857

0.857

C3

0.247180129

0.781

0.781

C3

0.247180129

0.781

0.781

C3

0.247180129

0.781

0.781

C3

0.247180129

0.781

0.781

C3

0.267879445

C3

0.267879445

C3

0.271808723

0.762

0.762

C3

0.271808723

0.762

0.762

C3

0.258770729

0.772

0.772

C3

0.258770729

0.772

0.772

C3

0.225646682

0.798

0.798

C3

0.225646682

0.798

0.798

C3

0.279713903

0.756

0.756

C3

0.279713903

0.756

0.756

C3

0.294371061

C3

0.294371061

C3

0.287682072

C3

0.287682072

C3

0.258770729

0.772

0.772

C3

0.258770729

0.772

0.772

C3

0.287682072

C3

0.287682072

C3

0.261364764

C3

0.261364764

C3

0.233193887

0.792

0.792

C3

0.233193887

0.792

0.792

C3

0.30652516

0.736

0.736

C3

0.30652516

0.736

0.736

C3

0.279713903

0.756

0.756

C3

0.279713903

0.756

0.756

C3

0.258770729

0.772

0.772

C3

0.258770729

0.772

0.772

C3

0.317454231

0.728

0.728

C3

0.317454231

0.728

0.728

C3

0.42159449

0.656

0.656

C3

0.42159449

0.656

0.656

C3
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-0.3741903660468595

16.749293019175276

0.11554768973166446

9.47461562100903

-0.17569287423138918

11.678656030175796

0.3356093744564171

27.711337874290844

0.7597429658258774

11.353792672031801

-0.016065567484814414

15.657373268749083

0.6376016163680507

12.91148244775284

0.8840290858033182

39.815191434339944

0.7488665620966568

18.172156448563978

0.6383650860283404

19.981365989394956

0.8294880665843201

18.17142569372562

0.7465057936887391

20.820886659804287

0.13030755471502004

13.456851148700203

0.03457039482547379

15.254976594092229

0.5729323447090524

12.821017251234702

0.5309903368421354

18.783930564024104

0.8461029903807159

16.16304302235761

0.9049139326099346

24.530437303838415

0.7252164738667805

25.616580961329486

0.8783711497201676

18.31091239241894

0.8871156781441925

22.144593168868777

0.882283339007828

20.210470228417055

0.9619437235277821

25.970516294311313

1952.0

1952.0

1953.0

1953.0

1954.0

1954.0

1955.0

1955.0

1956.0

1956.0

1957.0

1957.0

1958.0

1958.0

1959.0

1959.0

1960.0

1960.0

1961.0

1961.0

1962.0

1962.0

1963.0

1963.0

1964.0

1964.0

1965.0

1965.0

1966.0

1966.0

1967.0

1967.0

1968.0

1968.0

1969.0

1969.0

1970.0

1970.0

1971.0

1971.0

1972.0

1972.0

1973.0

1973.0

1974.0

1974.0

1975.0

1975.0

1976.0

1976.0

1977.0

1977.0

1978.0

1978.0

1979.0

1979.0

1980.0

1980.0

1981.0

1981.0

1982.0

1982.0

1983.0

1983.0

1984.0

1984.0

1985.0

1985.0

1986.0

1986.0

1987.0

1987.0

1988.0

1988.0

1989.0

1989.0

1990.0

1990.0

0.08837698945735939

0.0

0.032413056468023616

0.0

0.1681440024427081

0.0

0.29233181259354557

0.0

0.24137043698881355

0.0

0.2665780648918221

0.0

0.16482403098601206

0.0

0.3477732484072975

0.0

0.28682959576439726

0.0

0.2351285427402543

0.0

0.2633989459458803

0.0

0.38363451340482924

0.0

0.276764691136988

0.0

0.22185528569733848

0.0

0.26164745411877155

0.0

0.35864698806179107

0.0

-0.3741903660468595

0.0

0.11554768973166446

0.0492

-0.17569287423138918

0.1695

0.3356093744564171

0.8847

0.7597429658258774

0.0

-0.016065567484814414

0.6141

0.6376016163680507

0.4179

0.8840290858033182

0.9932

0.7488665620966568

0.9245

0.6383650860283404

0.9612

0.8294880665843201

0.9614

0.7465057936887391

0.9772

0.13030755471502004

0.906

0.03457039482547379

0.8238

0.5729323447090524

0.782

0.5309903368421354

0.9514

0.8461029903807159

0.9276

0.9049139326099346

0.9807

0.7252164738667805

0.992

0.8783711497201676

0.9381

0.8871156781441925

0.9826

0.882283339007828

0.971

0.9619437235277821

0.9937

H2O

H2O yr

Omega 1

Omega 2

Ratio

Weight

Omega 1

Omega 2

Ratio

1977.0

0.04857377782428194

0.1788571529123989

3.6821750525442667

77.0

0.04086666666666667

0.0019850483870856553

0.007309295649020035

3.682175052544267

1978.0

0.13909107241241

0.37369445489074204

2.6866890046165195

78.0

0.06692190476190477

0.009308239501214502

0.025008344720250156

2.6866890046165195

1979.0

0.13719829676227802

0.4067496965556861

2.9646847384735167

79.0

0.06206095238095238

0.00851465696211151

0.025243273548909265

2.964684738473516

1980.0

0.4109110001141889

0.4285750531798299

1.0429875400286979

80.0

0.07783619047619048

0.03198374687364993

0.0333586494726487

1.042987540028698

1981.0

0.34254699984042675

0.35684647136888054

1.0417445534046863

81.0

0.0662

0.02267661138943625

0.02362323640461989

1.0417445534046863

1982.0

0.3331219999737451

0.3404119266376665

1.0218836542302698

82.0

0.07294857142857143

0.024300774009513314

0.024832563745465434

1.0218836542302698

1983.0

0.3034249999107906

0.3104345447675075

1.0231014084494612

83.0

0.07451904761904762

0.022610942017161725

0.02313328662412726

1.0231014084494612

1984.0

0.41040200007838284

0.4226764919796975

1.0299084602389128

84.0

0.07742666666666667

0.03177605885940226

0.03272643185234805

1.0299084602389128

1985.0

0.3921599999472958

0.4083598369547816

1.0413092539006095

85.0

0.06191904761904762

0.024282173711022318

0.025285252190109644

1.0413092539006095

1986.0

0.4081700001060183

0.42343523114043385

1.0373991989378215

86.0

0.06189809523809524

0.025264945539895663

0.026209834264295444

1.0373991989378213

1987.0

0.38108600008757504

0.39797121484325765

1.0443081476406961

87.0

0.052301904761904765

0.01993152368267558

0.0208146525767116

1.0443081476406961

1988.0

0.3839480000951875

0.4012693642909108

1.0451138284127774

88.0

0.054323809523809524

0.020857518024218567

0.021798480513479573

1.0451138284127772

1989.0

0.39310600007870794

0.40812200285683753

1.0381983555965135

89.0

0.06557142857142857

0.025776522005160993

0.02676114275875549

1.0381983555965135

1990.0

0.4053420001407394

0.4232241279410828

1.044116148324463

90.0

0.06105904761904762

0.024749796488593413

0.025841662181484475

1.044116148324463

1991.0

0.4606890000110814

0.48040918621800677

1.0428058542887957

91.0

0.058492380952380955

0.026946796489219604

0.028100277133286975

1.042805854288796

1992.0

0.47163199982897747

0.4935640868777041

1.0465025423564975

92.0

0.04565428571428572

0.02153202207219209

0.02253331584062524

1.0465025423564975

Ave

0.3388376967007554

0.390912552713464

1.4270579838402815

0.34249737601255337

0.3925796994761373

1.4270579838402815

Geomean

0.3003621859962668

0.38250943124363596

1.273493965210355

Unweighted

Unweighted

CRISP Model

CRiSP

ln(a1/Omega1)

ln(a2/Omega1)

ln(a3/Omega1)

ln(a1/Omega2)

ln(a2/Omega2)

ln(a3/Omega2)

H2O

Weighted

Weighted

H2O yr

Omega 1

Omega 2

Ratio

Retro

A1

A2

A3

D1

D1

D1

D2

D2

D2

O1/O2

O1/O2

O1/O2

Weight

ln(a1/Omega1)*Weight

ln(a1/Omega1)*Weight

ln(a1/Omega1)*Weight

ln(a1/Omega2)*Weight

ln(a1/Omega2)*Weight

ln(a1/Omega2)*Weight

77.0

0.04857377782428194

0.1788571529123989

3.6821750525442667

0.04857377782428194

0.5717608061740569

0.5717538062590982

0.657154

2.4656368985417765

2.465624655733713

2.604834555444092

1.162133274073325

1.162121031265262

1.3013309309756405

0.4713318797105252

0.4713292546628276

0.49958294980994666

0.04086666666666667

0.1007623612537406

0.10076186093098442

0.10645090549914857

0.04749251313379655

0.047492012811040374

0.05318105737920451

78.0

0.13909107241241

0.37369445489074204

2.6866890046165195

0.13909107241241

0.5840515936013774

0.5830510938811342

0.698979

1.4348604083395664

1.433145906306359

1.6144917830697672

0.4465508261503091

0.4448363241171017

0.62618220088051

0.3112155186350579

0.3103915115409125

0.38785096799309676

0.06692190476190477

0.09602359159352825

0.09590885385174784

0.10804486534547277

0.029884031858980878

0.02976929411720048

0.04190530561092541

79.0

0.13719829676227802

0.4067496965556861

2.9646847384735167

0.13719829676227802

0.5791871691304962

0.5781451250404313

0.694684

1.4401983871362054

1.4383976175959345

1.62202976496359

0.35342768800462204

0.3516269184643511

0.5352590658320067

0.24540208568585

0.2444573838018744

0.3299933684287364

0.06206095238095238

0.08938008352318447

0.08926832605049664

0.10066471200389274

0.021934058915364943

0.021822301442677123

0.03321868739607322

80.0

0.4109110001141889

0.4285750531798299

1.0429875400286979

0.4109110001141889

0.5855651061215138

0.5844146437456

0.712175

0.35420072801791774

0.35223409099391056

0.5499470214155674

0.3121114983518497

0.3101448613278425

0.5078577917494995

0.8811712502636672

0.8805077908634469

0.9234667558381716

0.07783619047619048

0.02756963533280798

0.02741655979880983

0.04280578111071571

0.024293570035523782

0.024140494501525632

0.039529715813431524

81.0

0.34254699984042675

0.35684647136888054

1.0417445534046863

0.34254699984042675

0.5904390625350983

0.5903996064294913

0.691168

0.5444575598289056

0.5443907325701807

0.7019740460226984

0.5035607968353836

0.5034939695766587

0.6610772830291763

0.9248853060165538

0.9248760852330459

0.9417403489128433

0.0662

0.03604309046067355

0.036038666496145955

0.04647068184670263

0.03333572475050239

0.03333130078597481

0.04376331613653147

82.0

0.3331219999737451

0.3404119266376665

1.0218836542302698

0.3331219999737451

0.5931197626931494

0.592473662407087

0.71157

0.5768875501308944

0.575797631215449

0.758965007214739

0.5552399060917569

0.5541499871763116

0.7373173631756015

0.9624751062243834

0.9624040759017339

0.971477414856608

0.07294857142857143

0.04208312265697713

0.042003614629122416

0.05536541304059062

0.040503957949527825

0.04042444992167311

0.05378624833314131

83.0

0.3034249999107906

0.3104345447675075

1.0231014084494612

0.3034249999107906

0.5883625373513877

0.5874823500643884

0.709672

0.6622088553265174

0.6607117404250196

0.849668428764096

0.6393702447758355

0.6378731298743376

0.8268298182134141

0.9655114691279373

0.965433321139427

0.9731205611771379

0.07451904761904762

0.04934717322383177

0.049235609647195866

0.06331648210347304

0.04764526171665262

0.04753369814001671

0.06161457059629389

84.0

0.41040200007838284

0.4226764919796975

1.0299084602389128

0.41040200007838284

0.5966355372819195

0.5964466185623699

0.698052

0.37416926932244665

0.3738525791092822

0.5311564312248045

0.3446993445848441

0.34438265437167964

0.501686506487202

0.9212390563474994

0.9211723380167237

0.9445174283785905

0.07742666666666667

0.028970679292739304

0.028946159025168026

0.0411256719482992

0.026688921253389196

0.026664400985817918

0.0388439139089491

85.0

0.3921599999472958

0.4083598369547816

1.0413092539006095

0.3921599999472958

0.5970049562553903

0.5968224060552899

0.700342

0.42025549564806064

0.4199496721977254

0.579898867514408

0.3797766762610711

0.3794708528107359

0.5394200481274185

0.9036804519960682

0.90361030840874

0.9301967607550402

0.06191904761904762

0.026021820047198725

0.026002883750414395

0.035906785591856415

0.02351541010201289

0.023496473805228565

0.03340037564667058

86.0

0.4081700001060183

0.42343523114043385

1.0373991989378215

0.4081700001060183

0.5853107746602078

0.5843240248513241

0.6944750000000001

0.36045919036079355

0.35877191148811505

0.531472409877138

0.32374237960847996

0.32205510073580157

0.4947555991248244

0.8981387859314595

0.8976597398608509

0.9309149260244732

0.06189809523809524

0.0223117372943991

0.02220729794604482

0.032897129842995074

0.020039036645613274

0.019934597297259

0.03062442919420925

87.0

0.38108600008757504

0.39797121484325765

1.0443081476406961

0.38108600008757504

0.5853642687485465

0.5853632687900308

0.694182

0.42920926339759047

0.42920755512904185

0.5997091022945149

0.3858546569130772

0.3858529486445284

0.5563544958100016

0.8989895834462629

0.8989891814195143

0.9277072728784063

0.052301904761904765

0.022448462017148074

0.022448372671449137

0.03136592835305512

0.0201809335178052

0.020180844172106256

0.029098399853712247

88.0

0.3839480000951875

0.4012693642909108

1.0451138284127774

0.3839480000951875

0.5870975377586658

0.5870908563472941

0.676334

0.42468384215752875

0.4246724616816097

0.566179909865151

0.3805580359620461

0.38054665548612693

0.5220541036696683

0.8960972803408072

0.8960944959304536

0.9220639845628004

0.054323809523809524

0.023070444149205182

0.023069825918399064

0.03075704957972211

0.02067336225835725

0.020672744027551124

0.028359967688874173

89.0

0.39310600007870794

0.40812200285683753

1.0381983555965135

0.39310600007870794

0.5840515936013774

0.5830510938811342

0.698979

0.39591002833052125

0.39419552629731386

0.5755414030607221

0.35842316781934536

0.3567086657861379

0.5380545425495463

0.9053146982175445

0.9049028768456843

0.9348667874946596

0.06557142857142857

0.025960386143387037

0.02584796379578101

0.03773907200069592

0.02350231914701136

0.02338989679940533

0.03528100500432025

90.0

0.4053420001407394

0.4232241279410828

1.044116148324463

0.4053420001407394

0.5877352877451699

0.5878167687463102

0.6700210000000001

0.37154550006712167

0.3716841260017552

0.5025778996218248

0.32837476361049966

0.3285133895451332

0.4594071631652027

0.8838076724147568

0.8838510083252301

0.914101403008157

0.06105904761904762

0.022686214381241243

0.022694678748785266

0.030686927905289933

0.020050250328187004

0.020058714695731027

0.02805096385223569

91.0

0.4606890000110814

0.48040918621800677

1.0428058542887957

0.4606890000110814

0.5877352877451699

0.5878167687463102

0.6700210000000001

0.24355346065118372

0.24369208658581726

0.37458586020588674

0.20163844358053076

0.2017770695151642

0.3326708431352337

0.8279021905146178

0.8280000895478709

0.8881030451933906

0.058492380952380955

0.014246021802679762

0.014254130363658227

0.021910418834538044

0.01179431265655758

0.011802421217536038

0.019458709688415857

92.0

0.47163199982897747

0.4935640868777041

1.0465025423564975

0.47163199982897747

0.5870483500627107

0.5870173188654431

0.659626

0.21890816440334118

0.21885530331031003

0.3354739876253023

0.17345447211250617

0.17340161101947502

0.2900202953344674

0.7923618225262444

0.7923116707554158

0.8645090410359833

0.04565428571428572

0.009994095882859969

0.009991682547415554

0.015315825280756302

0.007918940028244961

0.007916526692800546

0.0132406694261413

Ave

0.3388376967007554

0.390912552713464

1.4270579838402815

0.6698215376037733

0.6690739747900959

0.8311566548865189

0.4280572609209676

0.42730969810729047

0.5893923782037133

0.7930952598374522

0.7928744457658594

0.8302633135217528

0.6369189190556023

0.6360964861716184

0.8008236502872041

0.41945260429752773

0.4186301714135441

0.5833573355291299

Geomean

0.3003621859962668

0.38250943124363596

1.273493965210355

0.5220277879005975

0.5213028854799795

0.7013976254342288

0.3878465993745151

0.3871030504460326

0.555744436510201

0.7429615977614727

0.7425684016492925

0.7923386341180507

Ratio of A3/A1 for Omega 1 = 

1.240862839167441

Ratio of A3/A1 for Omega2 =

1.3769007841045198

Ratio of A3/A1 for Omega 1 = 

1.2573400260658503

Ratio of A3/A1 for Omega2 =

1.3907586448440326

Ratio of A3/A2 for Omega 1 = 

1.2422492672013914

Ratio of A3/A2 for Omega 1 = 

1.3793096220711716

Ratio of A3/A2 for Omega 1 = 

1.2589656879053133

Ratio of A3/A2 for Omega 1 = 

1.3934909028639029
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THIS IS THE RELEVANT STUFF, HOWARD YOU SCHLEPPER

Retrospective:

Pre-1980

TURB4

TURB1 

1986-1995 and Prospective

Year

D

Bins

D

Year

D

68.0

0.519

0.25

0.509

86.0

0.571

0.643

70.0

0.356

0.75

0.358

94.0

0.554

71.0

0.129

1.0

0.126

71.0

0.139

1.25

0.136

72.0

0.072

1.5

0.177

Mean

0.67625

0.181

Median

0.633

73.0

0.184

2.0

1.514

Geomean

0.6641535327331568

73.0

0.247

2.023

75.0

0.084

0.192

0.333

76.0

0.022

0.04

76.0

0.164

Pre 77

0.321

Pre 77

76.0

0.004

Geomean

Median

0.008

Geomean

Median

76.0

0.011

0.09996160377768278

0.139

0.024

0.19928461407429016

0.192

78.0

0.298

0.292

3.361

78.0

2.208

2.165

78.0

0.378

1978-9:

0.371

1978-9:

79.0

0.209

Geomean

Median

0.296

Geomean

Median

0.7083200052029816

0.378

0.7474720830463928

0.371

mean

0.4662

0.6535

median

0.174

0.3085

geomean

0.16309186102048415

0.27733461060132847

Notes:

1/  D values from J.J. Anderson, Critique on Transport and Extra Mortality Hypotheses.  January 12, 1998

Bin

Frequency

Cumulative %

More

amea1

1.0

7.0532

0.1887

amea2

2.0

7.7059

0.178

amea3

3.0

9.7112

0.2465

amea4

4.0

8.306

0.3616

amea5

5.0

8.7984

0.3807

amea6

0.3997

amea7

7.0

10.329

0.7373

C=

-1.5777161525399621

amea8

8.0

9.8256

0.7295

SSQ=

10.381892039029154

amea9

9.0

10.5167

0.7544

ame10

10.0

10.0989

0.8232

ame11

11.0

9.4681

0.7422

non-trans

Trans

#Xdams

ame12

12.0

10.2318

0.7409

m

byr

-lnVn

-DELTA

-lnLam_n

Lam_n

Total

Barge

-ln(Lam_t)

Lam_t

Total

predicted

M

omega

P

D

Sn

ame13

13.0

9.2342

0.7342

phi=T/Cest

-lnLam_n

m-M

Wt. Lambda

WTT

PBT

WTT

yr-effect

0.768
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yr-effect
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0.487

0.2309
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1960.0

0.6871651088823978

-0.487
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0.02
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C3

0.687165109
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0.0

0.174
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C3
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0.503
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0.33803489099999984
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0.0
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4.0
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yr-effect

23.0

0.4271

0.2289

1.0252

1961.0

0.7571525105358577

-0.4271

0.26804748899999986

0.2351285427402543

0.5980999995358576

0.02

2.016747468767608

1.609647468767608

C3

0.757152511

0.46899999978231727

0.0

0.174

0.469

C3

0.757152511

0.469

0.469

0.26804748899999986
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0.0

7.712568224542422
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yr-effect

24.0

0.1022
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1.0252

1962.0

0.7194911558995473

-0.1022

0.30570884399999987

0.2633989459458803
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0.02

2.054408823767608

1.9722088237676079

C3

0.719491156

0.4869999999510795

0.0

0.174

0.487

C3
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0.487

0.30570884399999987

0.2633989459458803

0.0
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4.0
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yr-effect

25.0

-0.0328

0.2134

1.0252
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0.5412848312506993

0.0328

0.48391516899999987

0.38363451340482924

1.0580000002506993

0.02

2.232615148767608

2.285415148767608

C3

0.541284831

0.5820000001459069

0.0

0.174

0.582

C3

0.541284831

0.582

0.582

0.48391516899999987

0.38363451340482924

0.0

4.8299736930933905

0.38363451340482924

4.0

1964.0

yr-effect

0.2222

1.0252

1964.0

0.7011793522572096

0.3225

0.32402064799999986

0.276764691136988

1.3477000002572095

0.02

2.072720627767608

2.4152206277676083

C3

0.701179352

0.49600000012757595

0.0

0.174

0.496

C3

0.701179352

0.496

0.496

0.32402064799999986

0.276764691136988

0.0

8.564910256307757

0.276764691136988

4.0

1965.0

yr-effect

27.0

0.3434

0.2145

1.0252

1965.0

0.7743572359854884

-0.3434

0.25084276399999994

0.22185528569733848

0.6817999999854885

0.02

1.999542743767608

1.6761427437676082

C3

0.774357236

0.46099999999331026

0.0

0.174

0.461

C3

0.774357236

0.461

0.461

0.25084276399999994

0.22185528569733848

0.0

8.08273964548365

0.22185528569733848

5.0

1966.0

yr-effect

28.0

0.1571

0.1942

1.2814999999999999

1966.0

0.9781661355922425

-0.1571

0.30333386399999984

0.26164745411877155

1.1243999995922422

0.02

2.052033843767608

1.914933843767608

C3

0.978166136

0.3759999998466832

0.0

0.174

0.376

C3

0.978166136

0.376

0.376

0.30333386399999984

0.26164745411877155

0.0

17.456454373467903

0.26164745411877155

6.0

1967.0

yr-effect

29.0

0.6405

0.2553

1.5377999999999998

1967.0

1.0936247471570706

-0.6405

0.4441752529999998

0.35864698806179107

0.8973000001570705

0.02

2.1928752327676078

1.572375232767608

C3

1.093624747

0.33500000005261865

0.0

0.174

0.335

C3

1.093624747

0.4441752529999998

0.35864698806179107

0.0

9.791334297587827

0.35864698806179107

7.0

1968.0

yr-effect

30.0

1.268

0.3163

1.7940999999999998

1968.0

2.111964733385396

-1.268

-0.3178647330000004

-0.3741903660468595

0.5261000003853955

0.02

1.4308352467676078
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C3
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0.12100000004663289

0.0

0.174

0.121

C3
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-0.3741903660468595

0.0
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7.0

1969.0

yr-effect

31.0

0.2811

0.2952

1.7940999999999998

1969.0

2.3434070875143007

-0.2811

-0.4796838583941905

-0.6155635745874608

1.5826232291201103

0.02

1.2690161213734177

0.7188919380217819

1.0079161213734178

1.8124999999999998

-0.17098382722764605

C3

1.671313316

0.1029220000817435

0.54787234

0.174

0.096

C3

1.671313316

0.1365

0.54787234

0.5

0.096

0.12278668399999981

0.11554768973166446

0.0492

9.47461562100903

0.1155476897316643

3.0

1970.0

yr-effect

32.0

-0.1668

0.3024

1.3247

1970.0

1.924302025198443

0.1668

-0.5973748914253829

-0.8173418135015165

1.4937271337730602

0.02

1.1513250883422252

0.6837825244507362

1.3381250883422253

1.1919636168861785

-0.17098382722764605

C3

1.486557654

0.146303083967842

0.427445564

0.174

0.14597761

C3

1.486557654

0.177816438

0.427445564

0.5

0.14597761

-0.16185765400000007

-0.17569287423138918

11.1

0.1695

11.678656030175796

-0.17569287423138924

3.0

1971.0

yr-effect

33.0

-0.0915

0.3008

2.4413

1971.0

3.1247511201891993

0.0915

-0.4714763479695665

-0.6023580859305762

2.7447747722196327

0.02

1.2772236317980417

0.7211896930480798

1.3887236317980416

3.9592362496748987

-0.1709838272276465

C3

2.032414989

0.05432469604541729

0.708676691

0.174

0.04394787

C3

2.032414989

0.08459377

0.708676691

0.5

0.04394787

0.4088850110000002

0.3356093744564171

27.2

0.8847

27.711337874290844

0.3356093744564169

3.0

1972.0

yr-effect

34.0

-0.0697

0.3032

2.9926

1972.0

1.566554061002473

0.0697

1.426045953

0.7597429658258774

3.0623000140024734

0.02

3.174745932767608

3.2644459327676083

C3

1.566554047

0.20876333292320293

0.0

0.174

0.20876333

C3

1.566554047

0.208763333

0.20876333

1.426045953

0.7597429658258774

11.353792672031801

0.7597429658258774

3.0

1973.0

yr-effect

35.0

0.1024

0.2778

1.3839

1973.0

2.0372892835526826

-0.1024

-0.6734768770303632

-0.9610437892583792

1.2614124065223193

0.02

1.075223102737245

0.6587783806690422

0.992823102737245

1.3345435239894934

-0.17098382722764605

C3

1.399837882

0.12778873620546843

0.583383929

0.174

0.13038166

C3

1.399837882

0.17469493

0.583383929

0.5

0.13038166

-0.015937882000000014

-0.016065567484814414

15.3

0.6141

15.657373268749083

-0.01606556748481469

3.0

1974.0

yr-effect

36.0

-0.247

0.2737

2.5503

1974.0

3.04018773613167

0.247

-0.12879190619175063

-0.1374534025261942

3.158395829939919

0.02

1.6199080735758575

0.8020831079604422

1.8869080735758574

3.638195279504352

-0.17098382722764605

C3

1.535288835

0.06862544420836515

0.824933369

0.174

0.04782591

C3

1.535288835

0.126550839

0.824933369

0.5

0.04782591

1.015011165

0.6376016163680507

12.7

0.4179

12.91148244775284

0.6376016163680508

3.0

1975.0

yr-effect

37.0

-0.4296

0.2738

3.5408

1975.0

4.373408676183208

0.4296

0.5161285553736228

0.4031733375321581

5.31913723155683

0.02

2.264828535141231

0.8961521607305956

2.7144285351412307

13.80055344978145

-0.17098382722764605

C3

1.386384141

0.04857377782428194

0.975408528

0.174

0.01260819

C3

1.386384141

0.128062436

0.975408528

0.5

0.01260819

2.154415859

0.8840290858033182

39.2

0.9932

39.815191434339944

0.8840290858033182

3.0

1976.0

yr-effect

38.0

-0.5942

0.286

2.0713999999999997

1976.0

1.9233103785905883

0.5942

0.09877363681215323

0.09405224196268247

2.6162840154027416

0.02

1.8474736165797614

0.8423650901015067

2.4616736165797612

1.1907821960815874

-0.17098382722764605

C3

0.689629144

0.13909107241241

0.875054226

0.174

0.14612244

C3

0.689629144

0.282227586

0.875054226

0.5

0.14612244

1.3817708559999997

0.7488665620966568

17.8

0.9245

18.172156448563978

0.748866562096657

3.0

1977.0

yr-effect

39.0

-0.8246

0.2655

1.6078999999999999

1977.0

1.8520707776322636

0.8246

-0.37842797803652073

-0.45998765183398094

2.2982427995957426

0.02

1.3702720017310874

0.7459621485808874

2.2148720017310874

1.1089025115367286

-0.17098382722764605

C3

0.590779899

0.13719829676227802

0.910778158

0.174

0.1569119

C3

0.590779899

0.301657339

0.910778158

0.5

0.1569119

1.0171201009999997

0.6383650860283404

19.3

0.9612

19.981365989394956

0.6383650860283402

3.0

1978.0

yr-effect

40.0

-0.4962

0.2719

2.2485999999999997

1978.0

1.5896352851379207

0.4962

1.3592213673305675

0.743139300757634

3.4450566524684882

0.02

1.8165062241685284

0.8374071773795824

2.332706224168528

3.1029411764705883

1.1204312957020015

C3

0.479650006

0.4109110001141889

0.915993538

0.633

0.204

C3

0.479650006

0.53395

0.915993538

0.85

0.204

1.7689499939999997

0.8294880665843201

17.5

0.9614

18.17142569372562

0.8294880665843198

3.0

1979.0

yr-effect

41.0

-0.4581

0.2768

2.0438

1979.0

1.6450650900772514

0.4581

0.9724535951170075

0.6218459380561013

3.075618685194259

0.02

1.4297384519549683

0.7606284787895121

1.9078384519549683

3.2797927461139897

1.1204312957020013

C3

0.671385689

0.34254699984042675

0.898238748

0.633

0.193

C3

0.671385689

0.44215

0.898238748

0.85

0.193

1.372414311

0.7465057936887391

19.7

0.9772

20.820886659804287

0.7465057936887393

3.0

1980.0

yr-effect

42.0

-0.0439

0.2893

1.0094999999999998

1980.0

1.3093333199837622

0.0439

-0.08974648980991162

-0.09389693453146464

1.2634868301738507

0.02

0.3675383670280492

0.3075632404415828

0.4314383670280492

2.344444444444444

1.120431295702001

C3

0.869884359

0.3331219999737451

0.558472554

0.633

0.27

C3

0.869884359

0.3839

0.558472554

0.1396156409999998

0.13030755471502004

13.4

0.906

13.456851148700203

0.13030755471501998

0.45912109716682253

3.0

1981.0

yr-effect

43.0

-0.3973

0.2664

0.9870999999999999

1981.0

1.487220279709851

0.3973

-0.2055208162837201

-0.22816454651743334

1.678999463426131

0.02

0.25176404055424073

0.22257184205446456

0.6690640405542407

2.8008849557522124

1.120431295702001

C3

0.95191791

0.3034249999107906

0.582901554

0.633

0.226

C3

0.95191791

0.35225

0.582901554

0.85

0.226

0.03518208999999983

0.03457039482547379

14.9

0.8238

15.254976594092229

0.03457039482547386

0.21079218186366688

3.0

1982.0

yr-effect

44.0

0.011

0.2674

1.4396

1982.0

1.1776554960085626

-0.011

0.5489818883478856

0.4224624911743272

1.7156373843564483

0.02

1.0062667451858465

0.6344187569133491

1.0152667451858464

2.0551948051948052

1.1204312957020013

C3

0.588787165

0.41040200007838284

0.70990991

0.633

0.308

C3

0.588787165

0.4959

0.70990991

0.85

0.308

0.850812835

0.5729323447090524

12.7

0.782

12.821017251234702

0.5729323447090524

0.1692549282775441

3.0

1983.0

yr-effect

45.0

0.6417

0.2695

1.2967

1983.0

1.5606477482646683

-0.6417

0.36061464066327065

0.3027523624105912

1.279562388927939

0.02

0.8178994975012315

0.5586422454059041

0.19619949750123145

3.0142857142857142

1.1204312957020015

C3

0.539568093

0.3921599999472958

0.89193825

0.633

0.21

C3

0.539568093

0.505

0.89193825

0.757131907

0.5309903368421354

19.2

0.9514

18.783930564024104

0.5309903368421355

0.31184296055924454

3.0

1984.0

yr-effect

46.0

0.261

0.2713

2.4025

1984.0

1.2909841813155656

-0.261

1.5064284755669812

0.7782996260377009

2.536412656882547

0.02

1.963713332404942

0.8596636632818646

1.722713332404942

2.3018181818181818

1.1204312957020015

C3

0.531028331

0.4081700001060183

0.833333333

0.633

0.275

C3

0.531028331

0.5145

0.833333333

1.871471669

0.8461029903807159

16.5

0.9276

16.16304302235761

0.846102990380716

21.0

3.0

1985.0

yr-effect

47.0

0.287

0.2815

2.8977

1985.0

1.8018098050815563

-0.287

1.9329697926878153

0.8552822221285419

3.4477795977693715

0.02

2.390254649525776

0.908393646607367

2.123254649525776

3.8363636363636364

1.1204312957020017

C3

0.544727175

0.38108600008757504

0.934482759

0.633

0.165

C3

0.544727175

0.4987

0.934482759

2.352972825

0.9049139326099346

24.8

0.9807

24.530437303838415

0.9049139326099346

3.0

1986.0

yr-effect

48.0

-0.2478

0.2726

1.8228

1986.0

1.7486999797676082

0.2478

0.8655518480171761

0.5791807397361899

2.8620518277847844

0.02

1.322836704855137

0.7336214082530083

1.590636704855137

3.637931034482759

1.120431295702001

C3

0.531028331

0.3839480000951875

0.945578231

0.633

0.174

C3

0.531028331

0.5046

0.945578231

0.85

0.174

1.291771669

0.7252164738667805

26.5

0.992

25.616580961329486

0.7252164738667805

3.0

1987.0

yr-effect

49.0

-0.4502

0.2906

2.6689

1987.0

1.4354846053106625

0.4502

1.7352240168211983

0.8236393118999245

3.6209086221318607

0.02

2.1925088736591594

0.8883636844326522

2.6627088736591595

2.659663865546219

1.1204312957020013

C3

0.562118918

0.39310600007870794

0.845614035

0.633

0.238

C3

0.562118918

0.4977

0.845614035

0.85

0.238

2.106781082

0.8783711497201676

18.8

0.9381

18.31091239241894

0.8783711497201676

df

SS

MS

F

Significance F

3.0

1988.0

yr-effect

50.0

0.282

0.3007

2.6658999999999997

1988.0

1.5511690043101247

-0.282

1.7628758765734416

0.828449205189127

3.032044880883566

0.02

2.2201607334114026

0.8914083468847174

1.9581607334114026

2.9858490566037736

1.1204312957020013

C3

0.484508315

0.4053420001407394

0.931818182

0.633

0.212

C3

0.484508315

0.5299

0.931818182

0.85

0.212

2.1813916849999995

0.8871156781441925

23.2

0.9826

22.144593168868777

0.8871156781441923

1.0

0.49350165222109776

0.49350165222109776

5.074774176550049

0.03629160952802845

yr-effect

51.0

-0.4732

0.2697

2.5061999999999998

1989.0

1.248273063222516

0.4732

1.7311679159893796

0.8229225224638229

3.4526409792118957

0.02

2.1884527728273406

0.8879099567195999

2.6816527728273405

2.2055749128919864

1.1204312957020013

C3

0.36672528

0.4606890000110814

0.913419913

0.633

0.287

C3

0.36672528

0.59805

0.913419913

0.85

0.287

2.13947472

0.882283339007828

19.8

0.971

20.210470228417055

0.882283339007828

19.0

1.8476746089567366

0.09724603205035456

3.0

dam

52.0

0.2563

0.1503

3.5833999999999997

1990.0

1.3903023825174294

1.1558

2.8318437411301294

0.9410958505140878

5.377946123647559

0.02

3.28912859796809

0.9627136733754176

4.46492859796809

2.5421686746987953

1.1204312957020015

C3

0.314710745

0.47163199982897747

0.964383562

0.633

0.249

C3

0.314710745

0.6244

0.964383562

0.85

0.249

3.2686892549999995

0.9619437235277821

26.3

0.9937

25.970516294311313

0.961943723527782

20.0

2.3411762611778344

1970.0

mu

53.0

0.5558

0.544

C3

0.223143551

C3

0.223143551

1971.0

mu

54.0

1.6724

0.5458

C3

0.230671818

0.794

0.794

C3

0.230671818

0.794

0.794

Coefficients

Standard Error

t Stat

P-value

Lower 95%

Upper 95%

Lower 95.0%

Upper 95.0%

1972.0

mu

55.0

2.2237

0.5379

C3

0.191160505

0.826

0.826

C3

0.191160505

0.826

0.826

Intercept

0.15609465357939672

0.2113352153569226

0.7386116569156236

0.46916927120073115

-0.28623517312803365

0.598424480286827

-0.28623517312803365

0.598424480286827

1973.0

mu

0.5366

C3

0.231932057

0.793

0.793

C3

0.231932057

0.793

0.793

X Variable 1

0.023261760389081506

0.010326049849129352

2.252725943507123

0.03629160952802824

0.001649082953266462

0.04487443782489655

0.001649082953266462

0.04487443782489655

1974.0

mu

57.0

1.7814

0.5076

C3

0.219400565

0.803

0.803

C3

0.219400565

0.803

0.803

1975.0

mu

58.0

2.7719

0.5246

C3

0.208254939

0.812

0.812

C3

0.208254939

0.812

0.812

1976.0

mu

0.5426

C3

0.279713903

0.756

0.756

C3

0.279713903

0.756

0.756

1977.0

mu

60.0

0.839

0.5218

C3

0.289016295

0.749

0.749

C3

0.289016295

0.749

0.749

1978.0

mu

61.0

1.4797

0.5297

C3

0.305167387

0.737

0.737

C3

0.305167387

0.737

0.737

1979.0

mu

62.0

1.2749

0.5364

C3

0.314710745

C3

0.314710745

1980.0

mu

63.0

0.2406

0.5238

C3

0.328504067

C3

0.328504067

1981.0

mu

64.0

0.2182

0.5139

C3

0.270497248

0.763

0.763

C3

0.270497248

0.763

0.763

1982.0

mu

65.0

0.6707

0.5165

C3

0.335472736

C3

0.335472736

1983.0

mu

66.0

0.5278

0.5291

C3

0.336872317

0.714

0.714

C3

0.336872317

0.714

0.714

1984.0

mu

67.0

1.6336

0.5312

C3

0.362405619

0.696

0.696

C3

0.362405619

0.696

0.696

1985.0

mu

68.0

2.1288

0.5144

C3

0.30652516

0.736

0.736

C3

0.30652516

0.736

0.736

1986.0

mu

69.0

1.0539

0.5278

C3

0.360969868

0.697

0.697

C3

0.360969868

0.697

0.697

1987.0

mu

C3

0.407968238

C3

0.407968238

1988.0

mu

71.0

1.897

0.5374

C3

0.432322562

0.649

0.649

C3

0.432322562

0.649

0.649

1989.0

mu

72.0

1.7373

0.5246

C3

0.519193873

C3

0.519193873

1990.0

mu

73.0

2.8145

0.526

C3

0.417031744

0.659

0.659

C3

0.417031744

0.659

0.659

b1

74.0

-5.6226

0.2411

C3

0.390084006

0.677

0.677

C3

0.390084006

0.677

0.677

b2

75.0

-5.9705

0.2711

C3

0.400477567

C3

0.400477567

b3

0.3477

C3

0.648173815

0.523

0.523

C3

0.648173815
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0.146303083967842

0.427445564

0.174

0.14597761

C3

1.486557654

0.177816438

0.427445564

0.5

0.14597761

-0.16185765400000007

-0.17569287423138918

11.1

0.1695

11.678656030175796

-0.17569287423138924

3.0

1971.0

yr-effect

33.0

-0.0915

0.3008

2.4413

1971.0

3.1247511201891993

0.0915

-0.4714763479695665

-0.6023580859305762

2.7447747722196327

0.02

1.2772236317980417

0.7211896930480798

1.3887236317980416

3.9592362496748987

-0.1709838272276465

C3

2.032414989

0.05432469604541729

0.708676691

0.174

0.04394787

C3

2.032414989

0.08459377

0.708676691

0.5

0.04394787

0.4088850110000002

0.3356093744564171

27.2

0.8847

27.711337874290844

0.3356093744564169

3.0

1972.0

yr-effect

34.0

-0.0697

0.3032

2.9926

1972.0

1.566554061002473

0.0697

1.426045953

0.7597429658258774

3.0623000140024734

0.02

3.174745932767608

3.2644459327676083

C3

1.566554047

0.20876333292320293

0.0

0.174

0.20876333

C3

1.566554047

0.208763333

0.20876333

1.426045953

0.7597429658258774

11.353792672031801

0.7597429658258774

3.0

1973.0

yr-effect

35.0

0.1024

0.2778

1.3839

1973.0

2.0372892835526826

-0.1024

-0.6734768770303632

-0.9610437892583792

1.2614124065223193

0.02

1.075223102737245

0.6587783806690422

0.992823102737245

1.3345435239894934

-0.17098382722764605

C3

1.399837882

0.12778873620546843

0.583383929

0.174

0.13038166

C3

1.399837882

0.17469493

0.583383929

0.5

0.13038166

-0.015937882000000014

-0.016065567484814414

15.3

0.6141

15.657373268749083

-0.01606556748481469

3.0

1974.0

yr-effect

36.0

-0.247

0.2737

2.5503

1974.0

3.04018773613167

0.247

-0.12879190619175063

-0.1374534025261942

3.158395829939919

0.02

1.6199080735758575

0.8020831079604422

1.8869080735758574

3.638195279504352

-0.17098382722764605

C3

1.535288835

0.06862544420836515

0.824933369

0.174

0.04782591

C3

1.535288835

0.126550839

0.824933369

0.5

0.04782591

1.015011165

0.6376016163680507

12.7

0.4179

12.91148244775284

0.6376016163680508

3.0

1975.0

yr-effect

37.0

-0.4296

0.2738

3.5408

1975.0

4.373408676183208

0.4296

1.8196321798420745

0.8379146417671117

6.622640856025281

0.02

2.1644914824948565

0.8851916982131534

2.6140914824948567

56.1793568468576

1.2328568498871801

C3

1.386384141

0.1788571529123989

0.975408528

0.7083200052029816

0.01260819

C3

1.386384141

0.128062436

0.975408528

0.5

0.01260819

2.154415859

0.8840290858033182

39.2

0.9932

39.815191434339944

0.8840290858033182

3.0

1976.0

yr-effect

38.0

-0.5942

0.286

2.0713999999999997

1976.0

1.9233103785905883

0.5942

1.0870832190014106

0.6628014048218333

3.604593597591999

0.02

1.4319425216541928

0.7611554893089629

2.046142521654193

4.847441674276597

1.23285684988718

C3

0.689629144

0.37369445489074204

0.875054226

0.7083200052029816

0.14612244

C3

0.689629144

0.282227586

0.875054226

0.5

0.14612244

1.3817708559999997

0.7488665620966571

17.8

0.9245

18.172156448563978

0.748866562096657

3.0

1977.0

yr-effect

39.0

-0.8246

0.2655

1.6078999999999999

1977.0

1.8520707776322636

0.8246

0.7083427210950627

0.5075403354402828

3.3850134987273264

0.02

1.0532020237478448

0.6511809678368026

1.8978020237478448

4.514125475524684

1.23285684988718

C3

0.590779899

0.4067496965556861

0.910778158

0.7083200052029816

0.1569119

C3

0.590779899

0.301657339

0.910778158

0.5

0.1569119

1.0171201009999997

0.6383650860283402

19.3

0.9612

19.981365989394956

0.6383650860283402

3.0

1978.0

yr-effect

40.0

-0.4962

0.2719

2.2485999999999997

1978.0

1.5896352851379207

0.4962

1.4013105969966353

0.7537260136057824

3.487145882134556

0.02

1.8105525292347684

0.836436261916003

2.3267525292347684

3.2556545722213572

1.168474220301829

C3

0.479650006

0.4285750531798299

0.915993538

0.6641535327331568

0.204

C3

0.479650006

0.53395

0.915993538

0.85

0.204

1.7689499939999997

0.8294880665843198

17.5

0.9614

18.17142569372562

0.8294880665843198

3.0

1979.0

yr-effect

41.0

-0.4581

0.2768

2.0438

1979.0

1.6450650900772514

0.4581

1.0133503581105296

0.6369992425609571

3.1165154481877813

0.02

1.4225922903486627

0.7589117645620479

1.9006922903486627

3.441210014161434

1.1684742203018288

C3

0.671385689

0.35684647136888054

0.898238748

0.6641535327331568

0.193

C3

0.671385689

0.44215

0.898238748

0.85

0.193

1.372414311

0.7465057936887394

19.7

0.9772

20.820886659804287

0.7465057936887393

3.0

1980.0

yr-effect

42.0

-0.0439

0.2893

1.0094999999999998

1980.0

1.3093333199837622

0.0439

-0.06809884577077407

-0.07047111479186796

1.2851344742129882

0.02

0.3411430864673591

0.28904282742218024

0.4050430864673591

2.4598278990116915

1.168474220301829

C3

0.869884359

0.3404119266376665

0.558472554

0.6641535327331568

0.27

C3

0.869884359

0.3839

0.558472554

0.1396156409999998

0.13030755471501992

13.4

0.906

13.456851148700203

0.13030755471501998

0.45912109716682253

3.0

1981.0

yr-effect

43.0

-0.3973

0.2664

0.9870999999999999

1981.0

1.487220279709851

0.3973

-0.18268220573303817

-0.20043285677687717

1.7018380739768129

0.02

0.22655972650509498

0.2027282773626813

0.6438597265050949

2.9387324457219326

1.168474220301829

C3

0.95191791

0.3104345447675075

0.582901554

0.6641535327331568

0.226

C3

0.95191791

0.35225

0.582901554

0.85

0.226

0.03518208999999983

0.034570394825473916

14.9

0.8238

15.254976594092229

0.03457039482547386

0.21079218186366688

3.0

1982.0

yr-effect

44.0

0.011

0.2674

1.4396

1982.0

1.1776554960085626

-0.011

0.5784518130854882

0.4392341347582497

1.7451073090940508

0.02

0.9876937453236214

0.6275653695635262

0.9966937453236214

2.1563426387440154

1.1684742203018288

C3

0.588787165

0.4226764919796975

0.70990991

0.6641535327331568

0.308

C3

0.588787165

0.4959

0.70990991

0.85

0.308

0.850812835

0.5729323447090524

12.7

0.782

12.821017251234702

0.5729323447090524

0.1692549282775441

3.0

1983.0

yr-effect

45.0

0.6417

0.2695

1.2967

1983.0

1.5606477482646683

-0.6417

0.40109346005026014

0.3304125215658945

1.3200412083149284

0.02

0.8103353922883934

0.5552911107241024

0.18863539228839332

3.1626358701578896

1.168474220301829

C3

0.539568093

0.4083598369547816

0.89193825

0.6641535327331568

0.21

C3

0.539568093

0.505

0.89193825

0.757131907

0.5309903368421355

19.2

0.9514

18.783930564024104

0.5309903368421355

0.31184296055924454

3.0

1984.0

yr-effect

46.0

0.261

0.2713

2.4025

1984.0

1.2909841813155656

-0.261

1.5431452863192947

0.7862921292118839

2.5731294676348604

0.02

1.9523872185574278

0.8580651626431917

1.7113872185574277

2.4151037553932975

1.168474220301829

C3

0.531028331

0.42343523114043385

0.833333333

0.6641535327331568

0.275

C3

0.531028331

0.5145

0.833333333

1.871471669

0.846102990380716

16.5

0.9276

16.16304302235761

0.846102990380716

21.0

3.0

1985.0

yr-effect

47.0

0.287

0.2815

2.8977

1985.0

1.8018098050815563

-0.287

1.9763243991723287

0.8614223414818654

3.491134204253885

0.02

2.385566331410462

0.9079631585372919

2.118566331410462

4.025172925655496

1.1684742203018292

C3

0.544727175

0.39797121484325765

0.934482759

0.6641535327331568

0.165

C3

0.544727175

0.4987

0.934482759

2.352972825

0.9049139326099346

24.8

0.9807

24.530437303838415

0.9049139326099346

3.0

1986.0

yr-effect

48.0

-0.2478

0.2726

1.8228

1986.0

1.7486999797676082

0.2478

0.9096776542126588

0.5973460030636935

2.906177633980267

0.02

1.3189195864507919

0.7325759254656263

1.586719586450792

3.8169743260526254

1.1684742203018286

C3

0.531028331

0.4012693642909108

0.945578231

0.6641535327331568

0.174

C3

0.531028331

0.5046

0.945578231

0.85

0.174

1.291771669

0.7252164738667805

26.5

0.992

25.616580961329486

0.7252164738667805

3.0

1987.0

yr-effect

49.0

-0.4502

0.2906

2.6689

1987.0

1.4354846053106625

0.4502

1.7727108773323743

0.8301281377018319

3.6583954826430367

0.02

2.1819528095705074

0.8871790025427113

2.6521528095705076

2.7905610619040204

1.1684742203018292

C3

0.562118918

0.40812200285683753

0.845614035

0.6641535327331568

0.238

C3

0.562118918

0.4977

0.845614035

0.85

0.238

2.106781082

0.8783711497201676

18.8

0.9381

18.31091239241894

0.8783711497201676

df

SS

MS

F

Significance F

3.0

1988.0

yr-effect

50.0

0.282

0.3007

2.6658999999999997

1988.0

1.5511690043101247

-0.282

1.8060466130300634

0.8356975944810663

3.075215617340188

0.02

2.2152885452681965

0.8908779769380445

1.9532885452681965

3.13279968270357

1.1684742203018288

C3

0.484508315

0.4232241279410828

0.931818182

0.6641535327331568

0.212

C3

0.484508315

0.5299

0.931818182

0.85

0.212

2.1813916849999995

0.8871156781441923

23.2

0.9826

22.144593168868777

0.8871156781441923

1.0

0.49350165222109776

0.49350165222109776

5.074774176550049

0.03629160952802845

yr-effect

51.0

-0.4732

0.2697

2.5061999999999998

1989.0

1.248273063222516

0.4732

1.7730829330600324

0.8301913277453301

3.4945559962825485

0.02

2.1823248652981655

0.8872209704333343

2.6755248652981654

2.3141238074326025

1.1684742203018292

C3

0.36672528

0.48040918621800677

0.913419913

0.6641535327331568

0.287

C3

0.36672528

0.59805

0.913419913

0.85

0.287

2.13947472

0.882283339007828

19.8

0.971

20.210470228417055

0.882283339007828

19.0

1.8476746089567366

0.09724603205035456

3.0

dam

52.0

0.2563

0.1503

3.5833999999999997

1990.0

1.3903023825174294

1.1558

2.8772974334209644

0.943713324046712

5.423399815938394

0.02

3.2865393656590975

0.9626170053198174

4.462339365659098

2.6672832639885815

1.168474220301829

C3

0.314710745

0.4935640868777041

0.964383562

0.6641535327331568

0.249

C3

0.314710745

0.6244

0.964383562

0.85

0.249

3.2686892549999995

0.961943723527782

26.3

0.9937

25.970516294311313

0.961943723527782

20.0

2.3411762611778344

1970.0

mu

53.0

0.5558

0.544

C3

0.223143551

C3

0.223143551

1971.0

mu

54.0

1.6724

0.5458

C3

0.230671818

0.794

0.794

C3

0.230671818

0.794

0.794

Coefficients

Standard Error

t Stat

P-value

Lower 95%

Upper 95%

Lower 95.0%

Upper 95.0%

1972.0

mu

55.0

2.2237

0.5379

C3

0.191160505

0.826

0.826

C3

0.191160505

0.826

0.826

Intercept

0.15609465357939672

0.2113352153569226

0.7386116569156236

0.46916927120073115

-0.28623517312803365

0.598424480286827

-0.28623517312803365

0.598424480286827

1973.0

mu

0.5366

C3

0.231932057

0.793

0.793

C3

0.231932057

0.793

0.793

X Variable 1

0.023261760389081506

0.010326049849129352

2.252725943507123

0.03629160952802824

0.001649082953266462

0.04487443782489655

0.001649082953266462

0.04487443782489655

1974.0

mu

57.0

1.7814

0.5076

C3

0.219400565

0.803

0.803

C3

0.219400565

0.803

0.803

1975.0

mu

58.0

2.7719

0.5246

C3

0.208254939

0.812

0.812

C3

0.208254939

0.812

0.812

1976.0

mu

0.5426

C3

0.279713903

0.756

0.756

C3

0.279713903

0.756

0.756

1977.0

mu

60.0

0.839

0.5218

C3

0.289016295

0.749

0.749

C3

0.289016295

0.749

0.749

1978.0

mu

61.0

1.4797

0.5297

C3

0.305167387

0.737

0.737

C3

0.305167387

0.737

0.737

1979.0

mu

62.0

1.2749

0.5364

C3

0.314710745

C3

0.314710745

1980.0

mu

63.0

0.2406

0.5238

C3

0.328504067

C3

0.328504067

1981.0

mu

64.0

0.2182

0.5139

C3

0.270497248

0.763

0.763

C3

0.270497248

0.763

0.763

1982.0

mu

65.0

0.6707

0.5165

C3

0.335472736

C3

0.335472736

1983.0

mu

66.0

0.5278

0.5291

C3

0.336872317

0.714

0.714

C3

0.336872317

0.714

0.714

1984.0

mu

67.0

1.6336

0.5312

C3

0.362405619

0.696

0.696

C3

0.362405619

0.696

0.696

1985.0

mu

68.0

2.1288

0.5144

C3

0.30652516

0.736

0.736

C3

0.30652516

0.736

0.736

1986.0

mu

69.0

1.0539

0.5278

C3

0.360969868

0.697

0.697

C3

0.360969868

0.697

0.697

1987.0

mu

C3

0.407968238

C3

0.407968238

1988.0

mu

71.0

1.897

0.5374

C3

0.432322562

0.649

0.649

C3

0.432322562

0.649

0.649

1989.0

mu

72.0

1.7373

0.5246

C3

0.519193873

C3

0.519193873

1990.0

mu

73.0

2.8145

0.526

C3

0.417031744

0.659

0.659

C3

0.417031744

0.659

0.659

b1

74.0

-5.6226

0.2411

C3

0.390084006

0.677

0.677

C3

0.390084006

0.677

0.677

b2

75.0

-5.9705

0.2711

C3

0.400477567

C3

0.400477567

b3

0.3477

C3

0.648173815

0.523

0.523

C3

0.648173815

0.523

0.523

b4

77.0

-5.8535

0.2102

C3

0.423120043

C3

0.423120043

b5

78.0

-6.6799

0.2352

C3

0.449416996

0.638

0.638

C3

0.449416996

0.638

0.638

b6

79.0

-7.7766

0.4188

C3

0.444725822

0.641

0.641

C3

0.444725822

0.641

0.641

b7

80.0

-7.2672

0.2183

C3

0.46203546

C3

0.46203546

b8

81.0

-6.7347

0.1911

C3

0.353821875

0.702

0.702

C3

0.353821875

0.702

0.702

b9

82.0

-7.5158

0.2698

C3

0.42007126

0.657

0.657
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0.5586422454059041

0.8596636632818646

0.908393646607367

0.7336214082530083

0.8883636844326522

0.8914083468847174

0.8879099567195999

0.9627136733754176

1952.0

1953.0

1954.0

1955.0

1956.0

1957.0

1958.0

1959.0

1960.0

1961.0

1962.0

1963.0

1964.0

1965.0

1966.0

1967.0

1968.0

1969.0

1970.0

1971.0

1972.0

1973.0

1974.0

1975.0

1976.0

1977.0

1978.0

1979.0

1980.0

1981.0

1982.0

1983.0

1984.0

1985.0

1986.0

1987.0

1988.0

1989.0

1990.0

0.08837698945735939

0.032413056468023616

0.1681440024427081

0.29233181259354557

0.24137043698881355

0.2665780648918221

0.16482403098601206

0.3477732484072975

0.28682959576439726

0.2351285427402543

0.2633989459458803

0.38363451340482924

0.276764691136988

0.22185528569733848

0.26164745411877155

0.35864698806179107

-0.3741903660468595

0.11554768973166446

-0.17569287423138918

0.3356093744564171

0.7597429658258774

-0.016065567484814414

0.6376016163680507

0.8840290858033182

0.7488665620966568

0.6383650860283404

0.8294880665843201

0.7465057936887391

0.13030755471502004

0.03457039482547379

0.5729323447090524

0.5309903368421354

0.8461029903807159

0.9049139326099346

0.7252164738667805

0.8783711497201676

0.8871156781441925

0.882283339007828

0.9619437235277821

1952.0

1952.0

1953.0

1953.0

1954.0

1954.0

1955.0

1955.0

1956.0

1956.0

1957.0

1957.0

1958.0

1958.0

1959.0

1959.0

1960.0

1960.0

1961.0

1961.0

1962.0

1962.0

1963.0

1963.0

1964.0

1964.0

1965.0

1965.0

1966.0

1966.0

1967.0

1967.0

1968.0

1968.0

1969.0

1969.0

1970.0

1970.0

1971.0

1971.0

1972.0

1972.0

1973.0

1973.0

1974.0

1974.0

1975.0

1975.0

1976.0

1976.0

1977.0

1977.0

1978.0

1978.0

1979.0

1979.0

1980.0

1980.0

1981.0

1981.0

1982.0

1982.0

1983.0

1983.0

1984.0

1984.0

1985.0

1985.0

1986.0

1986.0

1987.0

1987.0

1988.0

1988.0

1989.0

1989.0

1990.0

1990.0

0.08837698945735939

3.909755816303612

0.032413056468023616

6.047657668220389

0.1681440024427081

2.7030470682170855

0.29233181259354557

3.4508710460768595

0.24137043698881355

3.9853524762073484

0.2665780648918221

4.486468301012294

0.16482403098601206

4.73561215243805

0.3477732484072975

7.237520790161788

0.28682959576439726

6.4332326233032004

0.2351285427402543

7.712568224542422

0.2633989459458803

7.18748387147762

0.38363451340482924

4.8299736930933905

0.276764691136988

8.564910256307757

0.22185528569733848

8.08273964548365

0.26164745411877155

17.456454373467903

0.35864698806179107

9.791334297587827

-0.3741903660468595

16.749293019175276

0.11554768973166446

9.47461562100903

-0.17569287423138918

11.678656030175796

0.3356093744564171

27.711337874290844

0.7597429658258774

11.353792672031801

-0.016065567484814414

15.657373268749083

0.6376016163680507

12.91148244775284

0.8840290858033182

39.815191434339944

0.7488665620966568

18.172156448563978

0.6383650860283404

19.981365989394956

0.8294880665843201

18.17142569372562

0.7465057936887391

20.820886659804287

0.13030755471502004

13.456851148700203

0.03457039482547379

15.254976594092229

0.5729323447090524

12.821017251234702

0.5309903368421354

18.783930564024104

0.8461029903807159

16.16304302235761

0.9049139326099346

24.530437303838415

0.7252164738667805

25.616580961329486

0.8783711497201676

18.31091239241894

0.8871156781441925

22.144593168868777

0.882283339007828

20.210470228417055

0.9619437235277821

25.970516294311313

1952.0

1952.0

1953.0

1953.0

1954.0

1954.0

1955.0

1955.0

1956.0

1956.0

1957.0

1957.0

1958.0

1958.0

1959.0

1959.0

1960.0

1960.0

1961.0

1961.0

1962.0

1962.0

1963.0

1963.0

1964.0

1964.0

1965.0

1965.0

1966.0

1966.0

1967.0

1967.0

1968.0

1968.0

1969.0

1969.0

1970.0

1970.0

1971.0

1971.0

1972.0

1972.0

1973.0

1973.0

1974.0

1974.0

1975.0

1975.0

1976.0

1976.0

1977.0

1977.0

1978.0

1978.0

1979.0

1979.0

1980.0

1980.0

1981.0

1981.0

1982.0

1982.0

1983.0

1983.0

1984.0

1984.0

1985.0

1985.0

1986.0

1986.0

1987.0

1987.0

1988.0

1988.0

1989.0

1989.0

1990.0

1990.0

0.08837698945735939

0.0

0.032413056468023616

0.0

0.1681440024427081

0.0

0.29233181259354557

0.0

0.24137043698881355

0.0

0.2665780648918221

0.0

0.16482403098601206

0.0

0.3477732484072975

0.0

0.28682959576439726

0.0

0.2351285427402543

0.0

0.2633989459458803

0.0

0.38363451340482924

0.0

0.276764691136988

0.0

0.22185528569733848

0.0

0.26164745411877155

0.0

0.35864698806179107

0.0

-0.3741903660468595

0.0

0.11554768973166446

0.0492

-0.17569287423138918

0.1695

0.3356093744564171

0.8847

0.7597429658258774

0.0

-0.016065567484814414

0.6141

0.6376016163680507

0.4179

0.8840290858033182

0.9932

0.7488665620966568

0.9245

0.6383650860283404

0.9612

0.8294880665843201

0.9614

0.7465057936887391

0.9772

0.13030755471502004

0.906

0.03457039482547379

0.8238

0.5729323447090524

0.782

0.5309903368421354

0.9514

0.8461029903807159

0.9276

0.9049139326099346

0.9807

0.7252164738667805

0.992

0.8783711497201676

0.9381

0.8871156781441925

0.9826

0.882283339007828

0.971

0.9619437235277821

0.9937

H2O

H2O yr

Omega 1

Omega 2

Ratio

Weight

Omega 1

Omega 2

Ratio

1977.0

0.04857377782428194

0.1788571529123989

3.6821750525442667

77.0

0.04086666666666667

0.0019850483870856553

0.007309295649020035

3.682175052544267

1978.0

0.13909107241241

0.37369445489074204

2.6866890046165195

78.0

0.06692190476190477

0.009308239501214502

0.025008344720250156

2.6866890046165195

1979.0

0.13719829676227802

0.4067496965556861

2.9646847384735167

79.0

0.06206095238095238

0.00851465696211151

0.025243273548909265

2.964684738473516

1980.0

0.4109110001141889

0.4285750531798299

1.0429875400286979

80.0

0.07783619047619048

0.03198374687364993

0.0333586494726487

1.042987540028698

1981.0

0.34254699984042675

0.35684647136888054

1.0417445534046863

81.0

0.0662

0.02267661138943625

0.02362323640461989

1.0417445534046863

1982.0

0.3331219999737451

0.3404119266376665

1.0218836542302698

82.0

0.07294857142857143

0.024300774009513314

0.024832563745465434

1.0218836542302698

1983.0

0.3034249999107906

0.3104345447675075

1.0231014084494612

83.0

0.07451904761904762

0.022610942017161725

0.02313328662412726

1.0231014084494612

1984.0

0.41040200007838284

0.4226764919796975

1.0299084602389128

84.0

0.07742666666666667

0.03177605885940226

0.03272643185234805

1.0299084602389128

1985.0

0.3921599999472958

0.4083598369547816

1.0413092539006095

85.0

0.06191904761904762

0.024282173711022318

0.025285252190109644

1.0413092539006095

1986.0

0.4081700001060183

0.42343523114043385

1.0373991989378215

86.0

0.06189809523809524

0.025264945539895663

0.026209834264295444

1.0373991989378213

1987.0

0.38108600008757504

0.39797121484325765

1.0443081476406961

87.0

0.052301904761904765

0.01993152368267558

0.0208146525767116

1.0443081476406961

1988.0

0.3839480000951875

0.4012693642909108

1.0451138284127774

88.0

0.054323809523809524

0.020857518024218567

0.021798480513479573

1.0451138284127772

1989.0

0.39310600007870794

0.40812200285683753

1.0381983555965135

89.0

0.06557142857142857

0.025776522005160993

0.02676114275875549

1.0381983555965135

1990.0

0.4053420001407394

0.4232241279410828

1.044116148324463

90.0

0.06105904761904762

0.024749796488593413

0.025841662181484475

1.044116148324463

1991.0

0.4606890000110814

0.48040918621800677

1.0428058542887957

91.0

0.058492380952380955

0.026946796489219604

0.028100277133286975

1.042805854288796

1992.0

0.47163199982897747

0.4935640868777041

1.0465025423564975

92.0

0.04565428571428572

0.02153202207219209

0.02253331584062524

1.0465025423564975

Ave

0.3388376967007554

0.390912552713464

1.4270579838402815

0.34249737601255337

0.3925796994761373

1.4270579838402815

Geomean

0.3003621859962668

0.38250943124363596

1.273493965210355

Unweighted

Unweighted

CRISP Model

CRiSP

ln(a1/Omega1)

ln(a2/Omega1)

ln(a3/Omega1)

ln(a1/Omega2)

ln(a2/Omega2)

ln(a3/Omega2)

H2O

Weighted

Weighted

H2O yr

Omega 1

Omega 2

Ratio

Retro

A1

A2

A3

D1

D1

D1

D2

D2

D2

O1/O2

O1/O2

O1/O2

Weight

ln(a1/Omega1)*Weight

ln(a1/Omega1)*Weight

ln(a1/Omega1)*Weight

ln(a1/Omega2)*Weight

ln(a1/Omega2)*Weight

ln(a1/Omega2)*Weight

77.0

0.04857377782428194

0.1788571529123989

3.6821750525442667

0.04857377782428194

0.5717608061740569

0.5717538062590982

0.657154

2.4656368985417765

2.465624655733713

2.604834555444092

1.162133274073325

1.162121031265262

1.3013309309756405

0.4713318797105252

0.4713292546628276

0.49958294980994666

0.04086666666666667

0.1007623612537406

0.10076186093098442

0.10645090549914857

0.04749251313379655

0.047492012811040374

0.05318105737920451

78.0

0.13909107241241

0.37369445489074204

2.6866890046165195

0.13909107241241

0.5840515936013774

0.5830510938811342

0.698979

1.4348604083395664

1.433145906306359

1.6144917830697672

0.4465508261503091

0.4448363241171017

0.62618220088051

0.3112155186350579

0.3103915115409125

0.38785096799309676

0.06692190476190477

0.09602359159352825

0.09590885385174784

0.10804486534547277

0.029884031858980878

0.02976929411720048

0.04190530561092541

79.0

0.13719829676227802

0.4067496965556861

2.9646847384735167

0.13719829676227802

0.5791871691304962

0.5781451250404313

0.694684

1.4401983871362054

1.4383976175959345

1.62202976496359

0.35342768800462204

0.3516269184643511

0.5352590658320067

0.24540208568585

0.2444573838018744

0.3299933684287364

0.06206095238095238

0.08938008352318447

0.08926832605049664

0.10066471200389274

0.021934058915364943

0.021822301442677123

0.03321868739607322

80.0

0.4109110001141889

0.4285750531798299

1.0429875400286979

0.4109110001141889

0.5855651061215138

0.5844146437456

0.712175

0.35420072801791774

0.35223409099391056

0.5499470214155674

0.3121114983518497

0.3101448613278425

0.5078577917494995

0.8811712502636672

0.8805077908634469

0.9234667558381716

0.07783619047619048

0.02756963533280798

0.02741655979880983

0.04280578111071571

0.024293570035523782

0.024140494501525632

0.039529715813431524

81.0

0.34254699984042675

0.35684647136888054

1.0417445534046863

0.34254699984042675

0.5904390625350983

0.5903996064294913

0.691168

0.5444575598289056

0.5443907325701807

0.7019740460226984

0.5035607968353836

0.5034939695766587

0.6610772830291763

0.9248853060165538

0.9248760852330459

0.9417403489128433

0.0662

0.03604309046067355

0.036038666496145955

0.04647068184670263

0.03333572475050239

0.03333130078597481

0.04376331613653147

82.0

0.3331219999737451

0.3404119266376665

1.0218836542302698

0.3331219999737451

0.5931197626931494

0.592473662407087

0.71157

0.5768875501308944

0.575797631215449

0.758965007214739

0.5552399060917569

0.5541499871763116

0.7373173631756015

0.9624751062243834

0.9624040759017339

0.971477414856608

0.07294857142857143

0.04208312265697713

0.042003614629122416

0.05536541304059062

0.040503957949527825

0.04042444992167311

0.05378624833314131

83.0

0.3034249999107906

0.3104345447675075

1.0231014084494612

0.3034249999107906

0.5883625373513877

0.5874823500643884

0.709672

0.6622088553265174

0.6607117404250196

0.849668428764096

0.6393702447758355

0.6378731298743376

0.8268298182134141

0.9655114691279373

0.965433321139427

0.9731205611771379

0.07451904761904762

0.04934717322383177

0.049235609647195866

0.06331648210347304

0.04764526171665262

0.04753369814001671

0.06161457059629389

84.0

0.41040200007838284

0.4226764919796975

1.0299084602389128

0.41040200007838284

0.5966355372819195

0.5964466185623699

0.698052

0.37416926932244665

0.3738525791092822

0.5311564312248045

0.3446993445848441

0.34438265437167964

0.501686506487202

0.9212390563474994

0.9211723380167237

0.9445174283785905

0.07742666666666667

0.028970679292739304

0.028946159025168026

0.0411256719482992

0.026688921253389196

0.026664400985817918

0.0388439139089491

85.0

0.3921599999472958

0.4083598369547816

1.0413092539006095

0.3921599999472958

0.5970049562553903

0.5968224060552899

0.700342

0.42025549564806064

0.4199496721977254

0.579898867514408

0.3797766762610711

0.3794708528107359

0.5394200481274185

0.9036804519960682

0.90361030840874

0.9301967607550402

0.06191904761904762

0.026021820047198725

0.026002883750414395

0.035906785591856415

0.02351541010201289

0.023496473805228565

0.03340037564667058

86.0

0.4081700001060183

0.42343523114043385

1.0373991989378215

0.4081700001060183

0.5853107746602078

0.5843240248513241

0.6944750000000001

0.36045919036079355

0.35877191148811505

0.531472409877138

0.32374237960847996

0.32205510073580157

0.4947555991248244

0.8981387859314595

0.8976597398608509

0.9309149260244732

0.06189809523809524

0.0223117372943991

0.02220729794604482

0.032897129842995074

0.020039036645613274

0.019934597297259

0.03062442919420925

87.0

0.38108600008757504

0.39797121484325765

1.0443081476406961

0.38108600008757504

0.5853642687485465

0.5853632687900308

0.694182

0.42920926339759047

0.42920755512904185

0.5997091022945149

0.3858546569130772

0.3858529486445284

0.5563544958100016

0.8989895834462629

0.8989891814195143

0.9277072728784063

0.052301904761904765

0.022448462017148074

0.022448372671449137

0.03136592835305512

0.0201809335178052

0.020180844172106256

0.029098399853712247

88.0

0.3839480000951875

0.4012693642909108

1.0451138284127774

0.3839480000951875

0.5870975377586658

0.5870908563472941

0.676334

0.42468384215752875

0.4246724616816097

0.566179909865151

0.3805580359620461

0.38054665548612693

0.5220541036696683

0.8960972803408072

0.8960944959304536

0.9220639845628004

0.054323809523809524

0.023070444149205182

0.023069825918399064

0.03075704957972211

0.02067336225835725

0.020672744027551124

0.028359967688874173

89.0

0.39310600007870794

0.40812200285683753

1.0381983555965135

0.39310600007870794

0.5840515936013774

0.5830510938811342

0.698979

0.39591002833052125

0.39419552629731386

0.5755414030607221

0.35842316781934536

0.3567086657861379

0.5380545425495463

0.9053146982175445

0.9049028768456843

0.9348667874946596

0.06557142857142857

0.025960386143387037

0.02584796379578101

0.03773907200069592

0.02350231914701136

0.02338989679940533

0.03528100500432025

90.0

0.4053420001407394

0.4232241279410828

1.044116148324463

0.4053420001407394

0.5877352877451699

0.5878167687463102

0.6700210000000001

0.37154550006712167

0.3716841260017552

0.5025778996218248

0.32837476361049966

0.3285133895451332

0.4594071631652027

0.8838076724147568

0.8838510083252301

0.914101403008157

0.06105904761904762

0.022686214381241243

0.022694678748785266

0.030686927905289933

0.020050250328187004

0.020058714695731027

0.02805096385223569

91.0

0.4606890000110814

0.48040918621800677

1.0428058542887957

0.4606890000110814

0.5877352877451699

0.5878167687463102

0.6700210000000001

0.24355346065118372

0.24369208658581726

0.37458586020588674

0.20163844358053076

0.2017770695151642

0.3326708431352337

0.8279021905146178

0.8280000895478709

0.8881030451933906

0.058492380952380955

0.014246021802679762

0.014254130363658227

0.021910418834538044

0.01179431265655758

0.011802421217536038

0.019458709688415857

92.0

0.47163199982897747

0.4935640868777041

1.0465025423564975

0.47163199982897747

0.5870483500627107

0.5870173188654431

0.659626

0.21890816440334118

0.21885530331031003

0.3354739876253023

0.17345447211250617

0.17340161101947502

0.2900202953344674

0.7923618225262444

0.7923116707554158

0.8645090410359833

0.04565428571428572

0.009994095882859969

0.009991682547415554

0.015315825280756302

0.007918940028244961

0.007916526692800546

0.0132406694261413

Ave

0.3388376967007554

0.390912552713464

1.4270579838402815

0.6698215376037733

0.6690739747900959

0.8311566548865189

0.4280572609209676

0.42730969810729047

0.5893923782037133

0.7930952598374522

0.7928744457658594

0.8302633135217528

0.6369189190556023

0.6360964861716184

0.8008236502872041

0.41945260429752773

0.4186301714135441

0.5833573355291299

Geomean

0.3003621859962668

0.38250943124363596

1.273493965210355

0.5220277879005975

0.5213028854799795

0.7013976254342288

0.3878465993745151

0.3871030504460326

0.555744436510201

0.7429615977614727

0.7425684016492925

0.7923386341180507

Ratio of A3/A1 for Omega 1 = 

1.240862839167441

Ratio of A3/A1 for Omega2 =

1.3769007841045198

Ratio of A3/A1 for Omega 1 = 

1.2573400260658503

Ratio of A3/A1 for Omega2 =

1.3907586448440326

Ratio of A3/A2 for Omega 1 = 

1.2422492672013914

Ratio of A3/A2 for Omega 1 = 

1.3793096220711716

Ratio of A3/A2 for Omega 1 = 

1.2589656879053133

Ratio of A3/A2 for Omega 1 = 

1.3934909028639029


