
Epi 203: Epidemiologic Methods 
Problem Set 4: Measures of Disease Association I
ANSWER KEY
Due: 10/20/09 at 1:30 pm section 
Possible points: 30
1.  Use the Stata data set “Epi203survival.dta” to evaluate the association between baseline CD4 count and death among HIV-infected men.  The variable for the dichotomous classification of CD4 count is cd4_c, where 1=CD4 < 350 (“exposed”) and 0=CD4 > 350 (“unexposed”).  

(a) Obtain the risk ratio of death by 10 years associated with a baseline CD4 lymphocyte count < 350 cells/mm3 from a Kaplan-Meier survival analysis of the 10 year cumulative incidence in the two CD4 lymphocyte count groups. The Stata command for obtaining separate estimates for levels of a predictor variable (assuming your data set has already been declared survival data: “stset”) is “sts list, by(exposure_variable)”. Describe your finding about the risk ratio in a clear sentence. (1 pts)

Answer:  . sts list, by (cd4_c)
         failure _d:  death

   analysis time _t:  obstime

           Beg.          Net            Survivor      Std.

  Time    Total   Fail   Lost           Function     Error     [95% Conf. Int.]

-------------------------------------------------------------------------------

cd4_c=0 

 .3836      329      1      0             0.9970    0.0030     0.9786    0.9996

 .4795      328      0      1             0.9970    0.0030     0.9786    0.9996

 .5671      327      0      1             0.9970    0.0030     0.9786    0.9996

 1.266      326      1      0             0.9939    0.0043     0.9758    0.9985

xxxxxxxxxx

 9.986       45      0      1             0.4096    0.0294     0.3517    0.4666

 9.995       44      0      1             0.4096    0.0294     0.3517    0.4666

 9.997       43      0      1             0.4096    0.0294     0.3517    0.4666

    10       42      0     42             0.4096    0.0294     0.3517    0.4666

cd4_c=1 

 .7534       46      1      0             0.9783    0.0215     0.8555    0.9969

 .7699       45      1      0             0.9565    0.0301     0.8371    0.9889

  1.23       44      1      0             0.9348    0.0364     0.8113    0.9785

  1.29       43      1      0             0.9130    0.0415     0.7847    0.9664

xxxxxxxxxx

 9.751        7      0      1             0.1957    0.0585     0.0967    0.3201

 9.789        6      0      1             0.1957    0.0585     0.0967    0.3201

 9.855        5      1      0             0.1565    0.0584     0.0638    0.2865

  9.91        4      0      1             0.1565    0.0584     0.0638    0.2865

    10        3      0      3             0.1565    0.0584     0.0638    0.2865

-------------------------------------------------------------------------------

Risk ratio at 10 years = (1 – 0.1565) / (1 – 0.4096) = 0.8435/0.5904 = 1.43

In a sentence:

Among HIV-infected men, the cumulative incidence of death by 10 years is 1.4 times higher in those with baseline CD4 counts less than 350 cells/mm3 compared to those with CD4 counts greater than 350.

Or

HIV-infected men with CD4 counts less than 350 cells/mm3 have a 1.4-fold higher risk of death after 10 years than men with CD4 counts greater than 350 cells/mm3.

Or

HIV-infected men with CD4 counts less than 350 cells/mm3 have a 1.4-fold higher probability of death after 10 years than men with CD4 counts greater than 350 cells/mm3.

(b) Calculate the rate ratio of death associated with a CD4 lymphocyte count < 350/mm3.  The Stata command is “strate exposure_variable”. Describe your finding about the rate ratio in a clear sentence. (1 pts)

Answer:  . strate cd4_c

         failure _d:  death

   analysis time _t:  obstime

Estimated rates and lower/upper bounds of 95% confidence intervals

(375 records included in the analysis)

  +---------------------------------------------------------+

  | cd4_c     D          Y       Rate      Lower      Upper |

  |---------------------------------------------------------|

  |     0   182    2.4e+03   0.074306   0.064258   0.085925 |

  |     1    38   214.7370   0.176961   0.128764   0.243198 |

  +---------------------------------------------------------+

rate ratio = 0.176961/0.074306 = 2.38

In a sentence:

Among HIV-infected men, the rate of death is 2.4 times higher in those with baseline CD4 counts less than 350 cells/mm3 compared to those with CD4 counts greater than 350.

Or

HIV-infected men with CD4 counts less than 350 cells/mm3 have a 2.4-fold higher rate of death than men with CD4 counts greater than 350 cells/mm3.

Or

HIV-infected men with CD4 counts less than 350 cells/mm3 die 2.4-times faster than men with CD4 counts greater than 350 cells/mm3.

(c) Use the “ir” command to obtain the 95% confidence interval for the rate ratio estimated in part b.  (1 pt)

      Answer:  . ir death  cd4_c obstime
                 | CD4 count; 0 is >350 1 |

                 | is <350                |

                 |   Exposed   Unexposed  |      Total

-----------------+------------------------+------------

0=censor; 1=deat |        38         182  |        220

Observation time |   214.737    2449.334  |   2664.071

-----------------+------------------------+------------

                 |                        |

  Incidence Rate |  .1769607    .0743059  |   .0825804

                 |                        |

                 |      Point estimate    |    [95% Conf. Interval]

                 |------------------------+------------------------

 Inc. rate diff. |         .1026548       |    .0453642    .1599454 

 Inc. rate ratio |         2.381515       |    1.632828    3.393289 (exact)

 Attr. frac. ex. |         .5800993       |    .3875655    .7053007 (exact)

 Attr. frac. pop |          .100199       |

                 +-------------------------------------------------

                     (midp)   Pr(k>=38) =                    0.0000 (exact)

                     (midp) 2*Pr(k>=38) =                    0.0000 (exact)

The rate ratio is 2.38 (95% CI 1.63 to 3.39)

(d) Compare the rate ratio to the risk ratio.  Explain why the rate ratio differs from the risk ratio. (1 pts)

Answer:  The rate ratio is higher than the risk ratio.  The reason for this is because rate ratios have no formal cumulative time aspect to them but risk ratios do.  Cumulative incidence is a risk, and risks are probabilities that are bounded by 0 and 1.  Especially when dealing with contexts where disease frequency is high (i.e. cumulative incidences that are substantial like they are in this example), the longer the time period observed the closer and closer a cumulative incidence will approach 1.  If, say, the exposed group has already reached a cumulative incidence of 1.0, as you follow the unexposed group longer and longer and the cumulative incidence in the unexposed group begins to increase, the cumulative incidence ratio (i.e. the risk ratio) will actually approach 1 (i.e. get smaller).  As an example, the cumulative incidence ratio for death approaches 1.0 for every group of people imaginable if you follow people long enough!  This is why rate ratios are often considered the purest measure of association.   [Embedded spreadsheet illustrates how the risk ratio changes over time with a constant rate ratio.]
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2.  In a cross-sectional study of blood pressure in 642 persons, 148 were identified with a diastolic blood pressure greater than 90, which was defined as hypertension (high blood pressure) for the analysis.  When participant age was dichotomized at < 50 years and > 50 years, there were 381 participants 50 years or older, of whom 118 had hypertension.  

(a) Construct the 2 x 2 table looking at the association between age, classified as > 50 years old and < 50 years old, and the presence of hypertension.  (1 pt)

Answer:

	
	Hypertension
	No hypertension
	Totals

	> 50 yrs old
	118
	263
	381

	< 50 yrs old
	30
	231
	261

	Totals
	148
	494
	642


(b) Calculate the absolute difference in the prevalence of hypertension in the two age groups and describe your result in one or two clear sentences.  (1 pt) 

Answer: Absolute difference equals 118/381 – 30/261 = 0.3097 – 0.11494 = 0.19476 (or with rounding of all, 0.20).  In words: the prevalence of hypertension in persons less than age 50 is 0.11 and the prevalence in persons age 50 or over is 0.31; the absolute difference in prevalence between the age groups is 0.20.  If one just says that “the prevalence of hypertension is 20% higher in the persons age 50 or greater compared to the younger patients”, then this is ambiguous and could be confused with a ratio measure.  

(c) Calculate the prevalence ratio of hypertension for the older compared to the younger age group and describe your result in a clear sentence. (1 pt)

Answer: The prevalence ratio equals 0.3097/0.11494 = 2.69 (or 2.7).  In words:  Persons age 50 years or older are 2.7 times more likely to have hypertension than persons younger than 50 years.  Or, persons age 50 years or older have a 2.7 fold higher prevalence of hypertension than younger persons.  

(d) Calculate a 95% confidence interval for the prevalence ratio. (See Appendix A.3 in the S & N textbook; use the relative risk formula.  In this formula, “log” means natural logarithm, often designated as “ln.”).  (1 pt)

Answer:  The 95% CI for the PR is the PR + 1.96 times its standard error (se).  The se is calculated on the log scale: 

se(log PR) = square root of [263/118(118+263) + 231/30(30+231)] = 0.18802

log PR = log(2.69) = 0.98954

95% CI = exp(0.98954 + 1.96 x 0.18802) and exp(0.98954 - 1.96 x 0.18802) =

1.86 to 3.89

(e) Calculate the odds ratio of hypertension in the two age groups and describe your result in a clear sentence. (1 pt)

Answer:  Odds ratio equals (0.3097 / 0.6903) / (0.1149 /  0.88506) = 3.45.  In words:  Persons 50 years old or older have 3.4 times the odds of having hypertension than persons younger than 50 years.  Or, the odds of having hypertension is 3.4 times higher in persons 50 years or older than in those younger than 50 years.  

(f) Calculate a 95% confidence interval for the odds ratio (see Appendix A.4 in the S & N textbook).  (1 pt)

Answer: The 95% CI for the OR is the OR + 1.96 times its standard error (se).  The se is calculated on the log scale: 

se(log OR) = square root of [1/118 + 1/263 + 1/30 + 1/231] = 0.22347

log OR = log(3.45) = 1.23837

95% CI = exp(1.23837 + 1.96 x 0.22347) and exp(0.98954 - 1.96 x 0.22347) =

2.23 to 5.35

(g) Calculate the odds ratio for not having hypertension (i.e. being normotensive) in the two age groups, comparing those >50 with those <50. (1 pt)

Answer:  OR of the event equals the 1/OR of the non-event, so, 1/ 3.45 = 0.29, comparing those >50 with those <50.  

(h) Calculate the prevalence ratio for not having hypertension (i.e. being normotensive) in the two age groups, comparing those >50 with those <50. (1 pt)

Answer:  The prevalence of not having hypertension is 263/381=0.6903 in the older age group and 231/261=0.8851 in the younger age group.  The ratio equals 0.6903/0.8851= 0.78.   Note that, unlike the OR in (g) above, the prevalence ratio for the non-event is NOT simply the inverse of the PR for the event.  (i.e. 1 / 2.69 = 0.37 which is not equal to the PR for normotension of 0.78 )

3.  As in question 1, again use the data set “Epi203survival” in Stata and consider CD4 count (a measure of immune function) as the outcome variable and HIV viral load (the amount of HIV in the blood) as the predictor (exposure) variable. The variable for the dichotomous classification of CD4 count is cd4_c, where 1=CD4 < 350 (“exposed”) and 0=CD4 > 350 (“unexposed”).  The variable “hivload_c” dichotomizes HIV viral load:  0 if <10000 copies/mL and 1 if >=10,000.  

(a)  Construct the 2 x 2 table looking at the association between HIV viral load, classified as > 10,000 and <10,000, and the presence of a CD4 count of less than 350.  The Stata command is “cs outcomevariable exposurevariable”.  (1 pt)

Answer:  . cs  cd4_c hivload_c
                 | HIV Viral Load; 0 is   |

                 | <10000 1 is >=10000    |

                 |   Exposed   Unexposed  |      Total

-----------------+------------------------+------------

           Cases |        42           1  |         43

        Noncases |       221          93  |        314

-----------------+------------------------+------------

           Total |       263          94  |        357

                 |                        |

            Risk |  .1596958    .0106383  |   .1204482

                 |                        |

                 |      Point estimate    |    [95% Conf. Interval]

                 |------------------------+------------------------

 Risk difference |         .1490575       |    .1001679    .1979471 

      Risk ratio |         15.01141       |    2.095278    107.5477 

 Attr. frac. ex. |          .933384       |    .5227364    .9907018 

 Attr. frac. pop |         .9116774       |

                       +-------------------------------------------------

                               chi2(1) =    14.52  Pr>chi2 = 0.0001

(b)  State the absolute difference in the prevalence of a CD4 count below 350 in the two HIV viral load groups.  (1 pt) 

Answer:  0.15  

(Prevalence of CD4<350 in exposed – prevalence of CD4<350 in unexposed = 0.1597-0.0106)
(c)  State the prevalence ratio of a CD4 count less than 350 in the two HIV viral load groups.  (1 pt)

Answer:  15.0

(Prevalence of CD4<350 in exposed/prevalence of CD4<350 in unexposed = 0.1597/0.0106)
(d) State the 95% confidence interval for the prevalence ratio. (1 pt)

Answer:  2.1 to 107.5  

(e) State the odds ratio of a CD4 count less than 350 in the two HIV viral load groups.  The STATA command is “cs outcomevariable exposurevariable, or”.  (1 pt)

Answer: 17.7

. cs  cd4_c hivload_c, or

                 | HIV Viral Load; 0 is   |

                 | <10000 1 is >=10000    |

                 |   Exposed   Unexposed  |      Total

-----------------+------------------------+------------

           Cases |        42           1  |         43

        Noncases |       221          93  |        314

-----------------+------------------------+------------

           Total |       263          94  |        357

                 |                        |

            Risk |  .1596958    .0106383  |   .1204482

                 |                        |

                 |      Point estimate    |    [95% Conf. Interval]

                 |------------------------+------------------------

 Risk difference |         .1490575       |    .1001679    .1979471 

      Risk ratio |         15.01141       |    2.095278    107.5477 

 Attr. frac. ex. |          .933384       |    .5227364    .9907018 

 Attr. frac. pop |         .9116774       |

      Odds ratio |         17.67421       |    3.023509           . (Cornfield)

                 +-------------------------------------------------

                               chi2(1) =    14.52  Pr>chi2 = 0.0001

(f) If the prevalence of a CD4 count less than 350 in this population was increased by a factor of 2 (i.e. doubled) in both the exposed and unexposed, how would this affect the prevalence ratio?  The odds ratio?  (1 pt)

Answer:  The PR (0.15*2)/(0.01*2) would remain the same (14.9) but the OR (0.3/0.7)/(0.02/0.98) = 21 would increase.  Using the original data, one can see that because the prevalence of the outcome was above 0.1 in one of the groups that the odds ratio (17.4) did not closely approximately the prevalence ratio.  The odds ratio will only closely approximate the prevalence ratio when the prevalence of outcome is well below 0.1 in both the exposed and unexposed groups.  This is known as the “rare disease assumption” and refers to what needs to be assumed if one wants an odds ratio to approximate a prevalence ratio.  When the prevalence of outcome was doubled in this example, the odds ratio became even more disparate from the prevalence ratio.  In other words, when one strays farther away from the rare disease assumption there will be greater discrepancy between the odds ratio and prevalence ratio.  

4.  Consider the following abstract from the article titled “Why Review Articles on the Health Effects of Passive Smoking Reach Different Conclusions” published in JAMA in 1998. 
Objective. To determine whether the conclusions of review articles on the health effects of passive smoking are associated with article quality, the affiliations of their authors, or other article characteristics.  Data sources. Review articles published from 1980 to 1995 were identified through electronic searches of MEDLINE and EMBASE and from a database of symposium proceedings on passive smoking.  Article selection. An article was included if its stated or implied purpose was to review the scientific evidence that passive smoking is associated with 1 or more health outcomes. Articles were excluded if they did not focus specifically on the health effects of passive smoking or if they were not written in English.  Data synthesis. A total of 106 reviews were identified; 31 were from authors affiliated with the tobacco industry. Overall, 37% (39/106) of reviews concluded that passive smoking is not harmful to health; 74% (29/39) of these were written by authors with tobacco industry affiliations. In multiple logistic regression analyses controlling for article quality, peer review status, article topic, and year of publication, the only factor associated with concluding that passive smoking is not harmful was whether an author was affiliated with the tobacco industry (odds ratio, 88.4; 95% confidence interval, 16.4-476.5; P<.001).  Conclusions. The conclusions of review articles are strongly associated with the affiliations of their authors. Authors of review articles should disclose potential financial conflicts of interest, and readers of review articles should consider authors' affiliations when deciding how to judge an article's conclusions. 
(a)  The authors report an odds ratio that was obtained via multiple logistic regression, but what is the crude or unadjusted odds ratio (i.e., the odds ratio prior to adjustment for anything)? Describe in a single sentence your interpretation of the crude odds ratio. (1 pt)
Answer: Given the data provided, we can determine that 29 out of the 31 (94%) articles written by authors with tobacco affiliation concluded no harm from passive smoking compared to 10 of 75 articles (13%) from authors unaffiliated with tobacco companies.  This equates to an odds ratio of (29/2)/(10/65) = 94.  Among studies of passive smoking, the odds of finding that passive smoking is not harmful are 94 times higher if the research was conducted by individuals in the tobacco industry as compared to when research was conducted by individuals not in the tobacco industry.
(b)  Describe whether you think the use of the odds ratio in this scenario is accurate and appropriate? (1 pt)

Answer: The use of the odds ratio in this scenario is technically accurate. However, for most readers who are not accustomed to thinking about odds, the perception is that odds are just like probability.  Hence, many readers would interpret this finding as the same as stating that tobacco company authors are 88 times more likely to conclude no harmful effects of passive smoking.  Therefore, an argument could be made that the use of an odds ratio is misleading and hence not appropriate in this setting.  At a minimum, another ratio scale measure of association should be stated in addition to the odds ratio to give readers a sense of context and scale.  
(c)  Describe in a single sentence a different appropriate measure of association that the authors could have used instead of the odds ratio.  What are the advantages and disadvantages of this measure? (1 pt)

Answer: Alternatively a simple ratio of probabilities could be stated, which in this case would be 0.935/0.133 = 7.0.  In words, “Authors affiliated with tobacco companies are 7 times more likely to find no harmful effects from passive smoking than authors not affiliated with tobacco industry.”  This has the advantage of not misleading readers with a metric of association that is more difficult to interpret (odds); most everyone unambiguously understands the language of probability.  The disadvantage is that the calculation of the adjusted ratio of probabilities is not as easy to perform as is the adjusted odds ratio, which uses logistic regression.  Thankfully, modern software now does have methods to calculate adjusted ratios of probabilities (e.g., an adjusted prevalence ratio).  
5.  In a randomized clinical trial of two drugs intended to lower the incidence of acute myocardial infarction (MI), the group given drug A had a cumulative incidence of MI at 18 months of 1.9% and the group given drug B had a cumulative incidence of MI at 18 months of 0.3%.

(a)  What measure(s) of associations could theoretically be reported using the above available information? (1 pt)

Answer: Since this is a clinical trial, a type of cohort study, persons are being followed longitudinally for the development of disease and they may be followed for different amounts of time.  Hence, this is a study of incidence.  Two cumulative incidences, one for each treatment group, have been given for an 18 month period.  Therefore, you can formally calculate the risk difference and the risk ratio.  (Although not needed for credit, you could also formally calculate an odds ratio and odds difference by simply manipulating the two cumulative incidences that are obtained.  These, however, would be discouraged.)

(b)  What do you think should be the preferred measure of association to emphasize or report to colleagues to describe the public health impact of the findings? Why?  (1 pt)

Answer: The risk difference (absolute incidence difference) of 1.6% seems like the most appropriate measure to report.  Because this is a drug trial, the number needed to treat to prevent one MI will be of interest and the reciprocal of the risk difference gives that number.  The risk ratio is legitimate to report, but does not tell you the impact of this intervention when used in a population.  

(c)  How many patients would you have to treat with drug B rather than drug A in order to prevent one MI? (1 pt)

Answer:  1/0.016 = 62.5

6.  Read the Schulman et al. article (NEJM 340:618, 1999) and the accompanying Sounding Board by Schwartz et al. (NEJM 314: 279, 1999) posted on the website.  In answering these questions, we ask you to focus on the findings comparing black and white patients and ignore the findings regarding a possible interaction between race and sex.  Interaction will be a topic at the end of this course.  

(a) How would you characterize the study design? Is it experimental or observational? (1 pt)

Answer:  The design does not fit neatly into the type of study designs we have discussed, and therefore many answers are acceptable.  Physicians are identified, they are given some information (a patient scenario), and then they answer some questions -- all in the same setting.  Because the physicians are given information in an intentional way and then measurements are made on the physicians, the design is experimental rather than observational.
(b) In table 4 in the Shulman article, describe in a clear sentence what exactly are the numbers presented in the second column (labeled “Mean referral rate”).  (1 pt)

Answer:  The data in this column are the percentages of respondents (the physicians) who stated they would refer a patient with the stated characteristics for cardiac catheterization.  

(c)  Do you think that the column heading “Mean Referral Rate” is an accurate description of the data in this column? (1 pt)

Answer:  No.  These numbers do not take into account person-time in any way, and hence should not be referred to as rates.  (In addition, these are not the mean or average proportion referred.  Each physician only viewed one patient scenario.)
In the Sounding Board, the authors suggest “three headlines that would have better characterized the findings.”  The first headline they suggest reads: “Study Shows Blacks Referred 7 Percent Less Often Than Whites.”  They compare this to actual headlines that did appear saying that Blacks were referred 40% less often than Whites.  The actual headlines were based on an odds ratio reported by the study and featured in the press releases.  Although their suggested headline seems clearly preferable to the misleading percent difference reported from the odds ratio, it is not entirely clear itself.  

(d) What does their proposed revised headline of “7 percent less often” refer to? (1 pt)

Answer: The 7 percent difference refers to the ratio measure where the percentage referral of blacks (0.847) is compared to the percentage in whites (0.906) to get 0.847/0.906 = 0.93.  The quantity of 1 minus 0.93 is 0.07, the “7% less often” referred to by the authors of the Sounding Board.

(e) What other measure might readers think this proposed headline (“7 percent less often”) refers to? (1 pt)

Answer:  Readers could assume that the “7% less often” refers to a risk difference.  In fact, the risk difference in this particular study is close to 7%.  The risk difference for white vs black referrals is 90.6-84.7 = 5.9%.   

(f) Can you suggest a better wording for a headline of the amount of difference found between blacks and whites in the study? (1 pt)

Answer:  Either present the actual proportions (“84% of blacks versus 90% of whites were referred for catheterization”) or get the ratio measure idea of “times” into the headline.  The latter could be done by calculating the ratio measure for whites versus blacks (0.906/0.847 = 1.07) and saying “whites were 1.07 times as likely as blacks to be referred for catheterization.”
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Sheet1

		Survival functions given constant incidence rate, comparison of the rate ratio with the cumulative incidence ratio

								Years		Exp survival		Unexp survival		Exp dead		Unexp dead		Cumulative Incidence Ratio (Risk Ratio)

		Rate in exposed =		0.05				0.1		0.9950124792		0.9970044955		0.0049875208		0.0029955045		1.6650019431

		Rate in unexposed =		0.03				0.2		0.9900498337		0.9940179641		0.0099501663		0.0059820359		1.6633411

								0.3		0.9851119396		0.9910403788		0.0148880604		0.0089596212		1.6616841292

								0.4		0.9801986733		0.9880717129		0.0198013267		0.0119282871		1.6600310224

		Rate Ratio		1.6666666667				0.5		0.975309912		0.9851119396		0.024690088		0.0148880604		1.6583817713

								0.6		0.9704455335		0.9821610324		0.0295544665		0.0178389676		1.6567363675

		CIR at year .1		1.6650019431				0.7		0.9656054163		0.9792189646		0.0343945837		0.0207810354		1.655094803

		at year 5		1.5880250086				0.8		0.9607894392		0.9762857098		0.0392105608		0.0237142902		1.6534570694

		at year 10		1.5181211477				0.9		0.9559974818		0.9733612415		0.0440025182		0.0266387585		1.6518231586

								1		0.9512294245		0.9704455335		0.0487705755		0.0295544665		1.6501930623

								1.1		0.946485148		0.9675385596		0.053514852		0.0324614404		1.6485667724

								1.2		0.9417645336		0.9646402935		0.0582354664		0.0353597065		1.6469442807

								1.3		0.9370674634		0.9617507091		0.0629325366		0.0382492909		1.6453255791

								1.4		0.9323938199		0.9588697806		0.0676061801		0.0411302194		1.6437106593

								1.5		0.9277434863		0.9559974818		0.0722565137		0.0440025182		1.6420995134

								1.6		0.9231163464		0.9531337871		0.0768836536		0.0468662129		1.6404921332

								1.7		0.9185122844		0.9502786705		0.0814877156		0.0497213295		1.6388885106

								1.8		0.9139311853		0.9474321065		0.0860688147		0.0525678935		1.6372886376

								1.9		0.9093729345		0.9445940694		0.0906270655		0.0554059306		1.6356925061

								2		0.904837418		0.9417645336		0.095162582		0.0582354664		1.6341001081

								2.1		0.9003245226		0.9389434737		0.0996754774		0.0610565263		1.6325114355

								2.2		0.8958341353		0.9361308643		0.1041658647		0.0638691357		1.6309264803

								2.3		0.8913661439		0.9333266801		0.1086338561		0.0666733199		1.6293452347

								2.4		0.8869204367		0.9305308958		0.1130795633		0.0694691042		1.6277676904

								2.5		0.8824969026		0.9277434863		0.1175030974		0.0722565137		1.6261938398

								2.6		0.8780954309		0.9249644265		0.1219045691		0.0750355735		1.6246236747

								2.7		0.8737159117		0.9221936914		0.1262840883		0.0778063086		1.6230571872

								2.8		0.8693582354		0.9194312561		0.1306417646		0.0805687439		1.6214943695

								2.9		0.8650222931		0.9166770956		0.1349777069		0.0833229044		1.6199352137

								3		0.8607079764		0.9139311853		0.1392920236		0.0860688147		1.6183797118

								3.1		0.8564151775		0.9111935003		0.1435848225		0.0888064997		1.616827856

								3.2		0.852143789		0.9084640161		0.147856211		0.0915359839		1.6152796385

								3.3		0.8478937041		0.905742708		0.1521062959		0.094257292		1.6137350514

								3.4		0.8436648166		0.9030295517		0.1563351834		0.0969704483		1.6121940869

								3.5		0.8394570208		0.9003245226		0.1605429792		0.0996754774		1.6106567372

								3.6		0.8352702114		0.8976275964		0.1647297886		0.1023724036		1.6091229945

								3.7		0.8311042839		0.8949387489		0.1688957161		0.1050612511		1.6075928511

								3.8		0.8269591339		0.8922579559		0.1730408661		0.1077420441		1.6060662991

								3.9		0.8228346581		0.8895851932		0.1771653419		0.1104148068		1.6045433309

								4		0.8187307531		0.8869204367		0.1812692469		0.1130795633		1.6030239387

								4.1		0.8146473164		0.8842636626		0.1853526836		0.1157363374		1.6015081148

								4.2		0.810584246		0.8816148468		0.189415754		0.1183851532		1.5999958515

								4.3		0.8065414402		0.8789739655		0.1934585598		0.1210260345		1.5984871412

								4.4		0.802518798		0.8763409951		0.197481202		0.1236590049		1.5969819761

								4.5		0.7985162188		0.8737159117		0.2014837812		0.1262840883		1.5954803486

								4.6		0.7945336025		0.8710986917		0.2054663975		0.1289013083		1.5939822511

								4.7		0.7905708496		0.8684893117		0.2094291504		0.1315106883		1.5924876759

								4.8		0.7866278611		0.8658877481		0.2133721389		0.1341122519		1.5909966155

								4.9		0.7827045382		0.8632939774		0.2172954618		0.1367060226		1.5895090622

								5		0.7788007831		0.8607079764		0.2211992169		0.1392920236		1.5880250086

								5.1		0.774916498		0.8581297218		0.225083502		0.1418702782		1.5865444469

								5.2		0.7710515858		0.8555591904		0.2289484142		0.1444408096		1.5850673697

								5.3		0.76720595		0.852996359		0.23279405		0.147003641		1.5835937695

								5.4		0.7633794943		0.8504412045		0.2366205057		0.1495587955		1.5821236386

								5.5		0.7595721232		0.8478937041		0.2404278768		0.1521062959		1.5806569697

								5.6		0.7557837415		0.8453538347		0.2442162585		0.1546461653		1.5791937553

								5.7		0.7520142543		0.8428215735		0.2479857457		0.1571784265		1.5777339878

								5.8		0.7482635676		0.8402968977		0.2517364324		0.1597031023		1.5762776598

								5.9		0.7445315875		0.8377797845		0.2554684125		0.1622202155		1.5748247639

								6		0.7408182207		0.8352702114		0.2591817793		0.1647297886		1.5733752926

								6.1		0.7371233744		0.8327681557		0.2628766256		0.1672318443		1.5719292385

								6.2		0.7334469562		0.830273595		0.2665530438		0.169726405		1.5704865943

								6.3		0.7297888743		0.8277865067		0.2702111257		0.1722134933		1.5690473525

								6.4		0.7261490371		0.8253068685		0.2738509629		0.1746931315		1.5676115057

								6.5		0.7225273536		0.8228346581		0.2774726464		0.1771653419		1.5661790467

								6.6		0.7189237334		0.8203698531		0.2810762666		0.1796301469		1.5647499681

								6.7		0.7153380864		0.8179124316		0.2846619136		0.1820875684		1.5633242625

								6.8		0.7117703228		0.8154623712		0.2882296772		0.1845376288		1.5619019226

								6.9		0.7082203535		0.81301965		0.2917796465		0.18698035		1.5604829412

								7		0.7046880897		0.810584246		0.2953119103		0.189415754		1.5590673109

								7.1		0.7011734432		0.8081561372		0.2988265568		0.1918438628		1.5576550245

								7.2		0.6976763261		0.8057353019		0.3023236739		0.1942646981		1.5562460748

								7.3		0.6941966509		0.8033217182		0.3058033491		0.1966782818		1.5548404544

								7.4		0.6907343306		0.8009153643		0.3092656694		0.1990846357		1.5534381562

								7.5		0.6872892788		0.7985162188		0.3127107212		0.2014837812		1.552039173

								7.6		0.6838614092		0.7961242598		0.3161385908		0.2038757402		1.5506434975

								7.7		0.6804506362		0.793739466		0.3195493638		0.206260534		1.5492511226

								7.8		0.6770568745		0.7913618159		0.3229431255		0.2086381841		1.5478620411

								7.9		0.6736800392		0.788991288		0.3263199608		0.211008712		1.5464762459

								8		0.670320046		0.7866278611		0.329679954		0.2133721389		1.5450937297

								8.1		0.6669768109		0.7842715138		0.3330231891		0.2157284862		1.5437144856

								8.2		0.6636502501		0.7819222249		0.3363497499		0.2180777751		1.5423385063

								8.3		0.6603402807		0.7795799734		0.3396597193		0.2204200266		1.5409657848

								8.4		0.6570468198		0.7772447381		0.3429531802		0.2227552619		1.539596314

								8.5		0.6537697851		0.774916498		0.3462302149		0.225083502		1.5382300868

								8.6		0.6505090947		0.7725952321		0.3494909053		0.2274047679		1.5368670961

								8.7		0.6472646671		0.7702809196		0.3527353329		0.2297190804		1.535507335

								8.8		0.6440364211		0.7679735397		0.3559635789		0.2320264603		1.5341507964

								8.9		0.640824276		0.7656730715		0.359175724		0.2343269285		1.5327974732

								9		0.6376281516		0.7633794943		0.3623718484		0.2366205057		1.5314473586

								9.1		0.6344479679		0.7610927876		0.3655520321		0.2389072124		1.5301004454

								9.2		0.6312836455		0.7588129308		0.3687163545		0.2411870692		1.5287567267

								9.3		0.6281351052		0.7565399032		0.3718648948		0.2434600968		1.5274161956

								9.4		0.6250022683		0.7542736845		0.3749977317		0.2457263155		1.5260788451

								9.5		0.6218850565		0.7520142543		0.3781149435		0.2479857457		1.5247446683

								9.6		0.6187833918		0.7497615922		0.3812166082		0.2502384078		1.5234136582

								9.7		0.6156971968		0.747515678		0.3843028032		0.252484322		1.522085808

								9.8		0.6126263942		0.7452764914		0.3873736058		0.2547235086		1.5207611108

								9.9		0.6095709073		0.7430440124		0.3904290927		0.2569559876		1.5194395596

								10		0.6065306597		0.7408182207		0.3934693403		0.2591817793		1.5181211477
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