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Biost 515: Biostatistics II
Emerson, Winter 2015
Homework #2

January 13, 2015
Written problems: To be submitted as a MS-Word compatible file to the class Catalyst dropbox by noon  on Tuesday, January 20, 2015. See the instructions for peer grading of the homework that are posted on the web pages. 
On this (as all homeworks) Stata / R code and unedited Stata / R  output is TOTALLY unacceptable. Instead, prepare a table of statistics gleaned from the Stata output. The table should be appropriate for inclusion in a scientific report, with all statistics rounded to a reasonable number of significant digits. (I am interested in how statistics are used to answer the scientific question.)

In all problems requesting “statistical analyses” (either descriptive or inferential), you should present both
· Methods: A brief sentence or paragraph describing the statistical methods you used. This should be using wording suitable for a scientific journal, though it might be a little more detailed. A reader should be able to reproduce your analysis. DO NOT PROVIDE Stata OR R CODE.
· Inference: A paragraph providing full statistical inference in answer to the question. Please see the supplementary document relating to “Reporting Associations” for details.
All questions relate to associations between the two biomarkers C-reactive protein (CRP) and fibrinogen (FIB), and how any such association might depend upon prevalence of prior cardiovascular disease (CVD). This homework again uses the subset of information that was collected to examine inflammatory biomarkers and mortality. The data can be found on the class web page (follow the link to Datasets) in the file labeled inflamm.txt. Documentation is in the file inflamm.pdf. See homework #1 for information about reading the data into R and/or Stata.

1. Provide a suitable descriptive statistical analysis for the association between CRP and FIB both overall, and separately for groups having no prior history of diagnosed cardiovascular disease or having prior diagnosed CVD.

To account for missing values of the primary variables of interest, 34 observations with missing data for fibrinogen (FIB) were dropped and 67 observations with missing data for C-reactive protein (CRP) were dropped. We see in Table X there are higher CRP and FIB levels for those observations with prior CVD diagnosis. Somewhat counterintuitive is a higher proportion of those without prior CVD diagnosis are not smokers. Similarly, those with higher cholesterol levels have no prior CVD diagnosis, and lower BMI as well. 
	Table X. Descriptive Statistics by Previous Cardiovascular Disease (CVD) Diagnosis1,2

	Variable
	No Prior CVD Diagnosis (n=3,777; 77.1%)
	Prior CVD Diagnosis
(n=1122; 22.9%)
	Overall
(n=4,899)

	Male (%)
	1,453; 38.5%
	595; 53%
	2,048; 41.8%

	Age (yrs)
	72.45 (5.44; 65–98)
	74 (5.80; 65–100)
	72.8 (5.56; 65–100)

	BMI
	26.6 (4.67; 14.7-58.8)
	26.4 (4.87; 16.7-48)
	26.65 (4.72; 14.7-58.8)

	Cholesterol (mg/dl)
	212.64 (38.8; 78-407)
	208.55 (40.39; 73-430)
	211.70 (39.21; 73-430)

	Prior Smoker
	470 of 3771; 12.5%
	123 of 1122; 10.9%
	593 of 4893; 12.1%

	Death w/in 4 yrs
	284; 7.52%
	202; 18%
	486; 9.9%

	C-reactive Protein (mg/l)
	3.39 (5.91; 0-108)
	4.41 (6.90; 0-83)
	3.62 (6.17; 0-108)

	Fibrinogen (mg/dL)
	319.62 (64.83; 109 – 872)
	334.46 (74.11; 138 – 695)
	323.01 (67.35; 109-872)


1Dichotomous variables presented as (n, percentage); continuous variables as (mean (std. dev.; range)) 
2Missing values: BMI (13), Cholesterol (2), Prior Smoker (6); Proportions listed for affected dichotomous variables. 
2. Perform t test analyses exploring an association between mean fibrinogen and prior history of CVD.

a. Perform an analysis presuming that the standard deviation of fibrinogen is similar within each group defined by presence of absence of prior history of CVD. 
Methods
: Through the use of a t test, the mean levels of fibrinogen were compared between observations that have an absence of a prior history of CVD diagnosis and a presence of a prior history of CVD diagnosis. The t test used presumed that the standard deviation of fibrinogen is similar (i.e., a t test that presumes variance equality). Presented also are two-sided p-values. 95% Confidence Intervals similarly presume variance equality. 

Results
: The mean level of fibrinogen for those without prior CVD diagnosis was 319.62 mg/dL for the according 3,777 observations. The mean level of fibrinogen for those with prior CVD diagnosis was 334.46 mg/dL. According to a 95% confidence interval, the aforementioned 14.85 mg/dL higher mean fibrinogen level for observations with a prior CVD diagnosis would not be unusual if the actual true difference of populations means were anywhere between a 10.37 to 19.32 mg/dL higher among the observations with prior CVD diagnosis (given that the standard deviations were similar). Given this t test presuming equal variances the previously discussed characterization of the data is statistically significant at a 0.05 level of significance (with a two sided p<0.000). This allows one to conclude with high confidence that the distribution of fibrinogen differs between those with and without prior diagnosis of CVD.
b. How could the same analysis as presented in part a have been performed with linear regression? Explicitly provide the correspondences between the various statistical output from each of the analyses.

One could execute the same analysis as presented in part a with linear regression by executing the “regress” command in stata with the corresponding variables. When executing a regression with the variable for fibrinogen level and previous CVD diagnosis, we see similar values for certain parts of the output. The slope of the regression line, 14.85, is the same as the difference between the two mean fibrinogen levels in the t test. Furthermore, the 95% confidence intervals for this also match. The 95% confidence interval for the constant in the regression model matches that of the “no prior CVD” group in the t test, as do the corresponding mean and std. error values. 
c. Perform an analysis allowing for the possibility that the standard deviation of fibrinogen might differ across groups defined by presence of absence of prior history of CVD. 

Methods
: Through the use of a t test, the mean levels of fibrinogen were compared between observations that have an absence of a prior history of CVD diagnosis and a presence of a prior history of CVD diagnosis. The t test used presumed the possibility that the standard deviation of fibrinogen might differ across groups defined by prior CVD diagnosis (i.e., a t test that presumes possibility of unequal variance). Presented also are two-sided p-values. 95% Confidence Intervals similarly presume the possibility of unequal variances.

Results
: The mean level of fibrinogen for those without prior CVD diagnosis was 319.62 mg/dL for the according 3,777 observations. The mean level of fibrinogen for those with prior CVD diagnosis was 334.46 mg/dL. According to a 95% confidence interval, the aforementioned 14.85 mg/dL higher mean fibrinogen level for observations with a prior CVD diagnosis would not be unusual if the actual true difference of populations means were anywhere between a 10.04 to 19.65 mg/dL higher among the observations with prior CVD diagnosis. Given this t test presuming the possibility of unequal variances the previously discussed characterization of the data is statistically significant at a 0.05 level of significance (with a two sided p<0.000). This allows one to conclude with high confidence that the distribution of fibrinogen differs between those with and without prior diagnosis of CVD.

d. How could a similar analysis as presented in part c have been performed with linear regression? Explicitly provide the correspondences between the various statistical output from each of the analyses.

One could execute the same analysis as presented in part c with linear regression by executing the “regress
” command in stata with the corresponding variables. When executing a regression with the variable for fibrinogen level and previous CVD diagnosis, we see similar values for certain parts of the output. The slope of the regression line, 14.85, is the same as the difference between the two mean fibrinogen levels in the t test. Furthermore, the 95% confidence intervals for this also match. The 95% confidence interval for the constant in the regression model matches that of the “no prior CVD” group in the t test, as do the corresponding mean and std. error values. The “t” value also matches.
e. How could you have used the results of the analysis performed in part a to predict whether the analysis in part c would have found a stronger or weaker association (as measured by the magnitude of the t statistic and p value)?

As measure by the magnitude of the t statistic and the p value in part a, we could examine the standard deviations given as the output in part a, and presume that if they were very different between groups then it would have been misguided in part a to not explicitly allow for the possibility of unequal variances, and result in a narrower confidence interval in part c. However, the standard deviations are not very dissimilar, and as a result we see a slightly wider confidence interval in c than in a. 
For problems 3 – 6, we are interested in exploring alternative approaches to the use of simple linear regression to explore associations between CRP and FIB. In each of those problems, I ask you to report fitted values from the regression. Please always use at least 4 significant figures when making calculations, and report the fitted values to three significant digits.
3. Perform a statistical analysis evaluating an association between mean fibrinogen across groups defined by CRP, modeling CRP as a continuous, untransformed random variable. 

a. Provide an interpretation of the estimated intercept from the fitted regression model as it pertains to fibrinogen levels.

The estimated intercept of 304.0152 from the fitted regression model is the estimated mean fibrinogen level that corresponds with a CRP level of 0.00 mg/dL.
b. Provide an interpretation of the estimated slope from the fitted regression model as it pertains to fibrinogen levels.

The estimated slope of 5.25 from the fitted regression model is the estimated mean fibrinogen level that corresponds with a  one-unit change of CRP level.
c. Provide full statistical inference about the presence of an association between fibrinogen and CRP using this regression analysis.

Using a linear regression analysis from the sample provided
, with 4,899 observations, the difference in mean fibrinogen level is estimated to be 5.25 mg/dL for each unit difference in CRP level. According to the 95% confidence interval, what is observed here as an estimated difference is not unusual in the case that the actual true association between fibrinogen and CRP were such that a difference in mean fibrinogen were anywhere between a tendency toward higher CRP values having a mean fibrinogen level 4.60 to 5.90 mg/dL higher per unit difference in CRP. This is statistically significant as an association according to the two-sided p<0.000
.  
d. In a table similar to table 1 below, provide estimates of the central tendency for fibrinogen levels within groups having CRP of 1, 2, 3, 4, 6, 8, 9, and 12 mg/L. (Make clear what summary measure is being estimated).

Please note that for this and further problems, significant digits are retained. 

	Fitted Values for Fibrinogen (mg/dL)

	CRP level
	Problem 3: (mean)

	1 mg/L
	309.26605

	2 mg/L
	314.51691

	3 mg/L
	319.76776

	4 mg/L
	325.01862

	6 mg/L
	335.52033

	8 mg/L
	346.02204

	9 mg/L
	351.2729

	12 mg/L
	367.02546


4. Repeat problem 3, except perform a statistical analysis evaluating an association between mean fibrinogen across groups defined by CRP, modeling CRP as a continuous, log transformed random variable. (For the purpose of this problem in this homework, replace all observations of CRP=0 with CRP=0.5.)
Please note that for this and further problems, transformed variables were not exponentiated in their reporting.  

a. Provide an interpretation of the estimated intercept from the fitted regression model as it pertains to fibrinogen levels.

The estimated intercept of 295.5663 from the fitted regression model is the estimated mean fibrinogen level that corresponds with a log CRP level of 0.00 mg/dL.

b. Provide an interpretation of the estimated slope from the fitted regression model as it pertains to fibrinogen levels.

The estimated slope of 36.83316 from the fitted regression model is the estimated mean fibrinogen level that corresponds with a one-unit change of log CRP level.

c. Provide full statistical inference about the presence of an association between fibrinogen and log CRP using this regression analysis.

Using a linear regression analysis from the sample provided
, with 4,899 observations, the difference in log mean fibrinogen level is estimated to be 36.83316 mg/dL for each unit difference in log CRP level. According to the 95% confidence interval, what is observed here as an estimated difference is not unusual in the case that the actual true association between fibrinogen and log CRP were such that a difference in mean fibrinogen were anywhere between a tendency toward higher log CRP values having a mean fibrinogen level of 34.5773 to 39.08899 mg/dL higher per unit difference in log CRP. This is statistically significant as an association according to the two-sided p<0.000.  

d. In a table similar to table 1 below, provide estimates of the central tendency for fibrinogen levels within groups having CRP of 1, 2, 3, 4, 6, 8, 9, and 12 mg/L. (Make clear what summary measure is being estimated).

	Fitted Values for Fibrinogen (mg/dL)

	CRP level1
	Problem 4: (mean)

	1 mg/L
	295.5663

	2 mg/L
	321.0971

	3 mg/L
	336.03166

	4 mg/L
	346.6279

	6 mg/L
	361.56246

	8 mg/L
	372.1587

	9 mg/L
	376.49702

	12 mg/L
	387.09326


1Log CRP values used in calculation
5. Repeat problem 3, except perform a statistical analysis evaluating an association between the geometric mean fibrinogen across groups defined by CRP, modeling CRP as a continuous, untransformed random variable.

a. Provide an interpretation of the estimated intercept from the fitted regression model as it pertains to geometric mean fibrinogen levels.

The intercept of 5.706764 from the fitted regression model is the estimated geometric mean fibrinogen level that corresponds with a CRP level of 0.00 mg/dL.

b. Provide an interpretation of the estimated slope from the fitted regression model as it pertains to geometric mean fibrinogen levels.

The slope of 0.0139186 from the fitted regression model is an estimate of the difference in geometric mean fibrinogen levels between two groups with a one-unit difference in CRP level.
c. Provide full statistical inference about the presence of an association between geometric mean fibrinogen and CRP using this regression analysis.

Using a linear regression analysis from the sample provided
, with 4,899 observations, the difference in geometric mean fibrinogen level is estimated to be 0.0139186 mg/dL
 for each unit difference in CRP level. According to the 95% confidence interval, what is observed here as an estimated difference is not unusual in the case that the actual true association between geometric mean fibrinogen and CRP were such that a difference in geometric mean fibrinogen were anywhere between a tendency toward higher CRP values having a geometric mean fibrinogen level of 0.0121546 to 0.0156825 mg/dL higher per unit difference in CRP. This is statistically significant as an association according to the two-sided p<0.000.  

d. In a table similar to table 1 below, provide estimates of the central tendency for fibrinogen levels within groups having CRP of 1, 2, 3, 4, 6, 8, 9, and 12 mg/L. (Make clear what summary measure is being estimated).

	Fitted Values for geometric mean Fibrinogen (mg/dL)

	CRP level
	Problem 5: (geometric mean)

	1 mg/L
	5.7206826

	2 mg/L
	5.7346012

	3 mg/L
	5.7485198

	4 mg/L
	5.7624384

	6 mg/L
	5.7902756

	8 mg/L
	5.8181128

	9 mg/L
	5.8320314

	12 mg/L
	5.8737872


6. Repeat problem 3, except perform a statistical analysis evaluating an association between the geometric mean fibrinogen across groups defined by CRP, modeling CRP as a continuous, log transformed random variable. (For the purpose of this problem in this homework, replace all observations of CRP=0 with CRP=0.5.)
a. Provide an interpretation of the estimated intercept from the fitted regression model as it pertains to geometric mean fibrinogen levels.

The intercept of 5.675146 from the fitted regression model is the estimated geometric mean fibrinogen level that corresponds with a log CRP level of 0.00 mg/dL.

b. Provide an interpretation of the estimated slope from the fitted regression model as it pertains to geometric mean fibrinogen levels.

The slope of 0.1079121 from the fitted regression model is an estimate of the difference in geometric mean fibrinogen levels between two groups with a one-unit difference in log CRP level.

c. Provide full statistical inference about the presence of an association between geometric mean fibrinogen and log CRP using this regression analysis.

Using a linear regression analysis from the sample provided, with 4,899 observations, the difference in geometric mean fibrinogen level is estimated to be 0.1079121 mg/dL for each unit difference in CRP level. According to the 95% confidence interval, what is observed here as an estimated difference is not unusual in the case that the actual true association between geometric mean fibrinogen and CRP were such that a difference in geometric mean fibrinogen were anywhere between a tendency toward higher CRP values having a geometric mean fibrinogen level of 0.1012422 to 0.114582 mg/dL higher per unit difference in CRP. This is statistically significant as an association according to the two-sided p<0.000.  

d. In a table similar to table 1 below, provide estimates of the central tendency for fibrinogen levels within groups having CRP of 1, 2, 3, 4, 6, 8, 9, and 12 mg/L. (Make clear what summary measure is being estimated).

	Fitted Values for geometric mean Fibrinogen (mg/dL)

	CRP level1
	Problem 6: (geometric mean)

	1 mg/L
	5.675146

	2 mg/L
	5.749945

	3 mg/L
	5.7936996

	4 mg/L
	5.8247439

	6 mg/L
	5.8684985

	8 mg/L
	5.8995429

	9 mg/L
	5.9122531

	12 mg/L
	5.9432975


1Log CRP values used in calculation
Table 1: Example of possible display of fitted values. You should indicate the summary measure of the fibrinogen distribution that is being estimated in each column.
	
	Fitted Values for Fibrinogen (mg/dL)  - (look to previous tables for details)

	CRP level
	Problem 3: (mean)
	Problem 4: (mean)
	Problem 5: (geometric mean)
	Problem 6: (geometric mean)

	1 mg/L
	309.26605
	295.5663
	5.7206826
	5.675146

	2 mg/L
	314.51691
	321.0971
	5.7346012
	5.749945

	3 mg/L
	319.76776
	336.03166
	5.7485198
	5.7936996

	4 mg/L
	325.01862
	346.6279
	5.7624384
	5.8247439

	6 mg/L
	335.52033
	361.56246
	5.7902756
	5.8684985

	8 mg/L
	346.02204
	372.1587
	5.8181128
	5.8995429

	9 mg/L
	351.2729
	376.49702
	5.8320314
	5.9122531

	12 mg/L
	367.02546
	387.09326
	5.8737872
	5.9432975


7. Complete the following table that makes comparisons (differences or ratios) of the fitted values for each of the models. 

Table 2: Example of possible display of comparisons of fitted values.
	
	Fitted Values for Fibrinogen (mg/dL)

	Comparisons across CRP level
	Problem 3: (mean)
	Problem 4: (mean)
	Problem 5: (geometric mean)
	Problem 6: (geometric mean)

	Differences

	2 mg/L – 1 mg/L
	5.25086
	25.5308
	0.0139186
	0.074799

	3 mg/L – 2 mg/L
	5.25085
	14.93456
	0.0139186
	0.0437546

	4 mg/L – 1 mg/L
	15.75257
	51.0616
	0.0417558
	0.1495979

	4 mg/L – 2 mg/L
	10.50171
	25.5308
	0.0278372
	0.0747989

	6 mg/L – 3 mg/L
	15.75257
	25.5308
	0.0417558
	0.0747989

	8 mg/L – 4 mg/L
	21.00342
	25.5308
	0.0556744
	0.074799

	9 mg/L – 6 mg/L
	15.75257
	14.93456
	0.0417558
	0.0437546

	9 mg/L – 8 mg/L
	5.25086
	4.33832
	0.0139186
	0.0127102

	12 mg/L – 6 mg/L
	31.50513
	25.5308
	0.0835116
	0.074799

	Ratios

	2 mg/L / 1 mg/L
	1.016978456
	1.086379266
	1.002433031
	1.013180101

	3 mg/L / 2 mg/L
	1.016694969
	1.04651104
	1.002427126
	1.007609568

	4 mg/L / 1 mg/L
	1.050935335
	1.172758532
	1.007299094
	1.026360185

	4 mg/L / 2 mg/L
	1.033389969
	1.079511151
	1.004854252
	1.013008629

	6 mg/L / 3 mg/L
	1.049262534
	1.075977365
	1.007263748
	1.012910386

	8 mg/L / 4 mg/L
	1.064622205
	1.073654775
	1.009661604
	1.012841595

	9 mg/L / 6 mg/L
	1.046949674
	1.041305616
	1.007211367
	1.007455842

	9 mg/L / 8 mg/L
	1.015174929
	1.011657177
	1.002392288
	1.002154438

	12 mg/L / 6 mg/L
	1.093899318
	1.070612419
	1.014422733
	1.01274585


8. With respect to the results presented in Table 2, answer the following questions:
a. Which analysis gave constant differences in the fitted values when comparing two groups that differed by an absolute increase in c units in CRP levels (i.e., comparing CRP=x to CRP = x+c)? Explicitly provide all those similar paired comparisons from the table.
Similar paired comparisons; Units in mg/L: 

Problem 3: 2-1 and 3-2 and 9-8; 4-1 and 6-3 and 9-6
; Problem 4: 2-1 and 4-2 and 6-3 and 8-4 and 12-6; 

Problem 5: 2-1 and 3-2 and 9-8, 4-1 and 6-3 and 9-6; Problem 6: 2-1 and 8-4 and 12-6; 4-2 and 6-3; 3-2 and 9-6
b. Which analysis gave constant ratios of the fitted values when comparing two groups that differed by an absolute increase in c units in CRP levels (i.e., comparing CRP=x to CRP = x+c)? Explicitly provide all those similar paired comparisons from the table.
Similar paired comparisons; Units in mg/L: none
, although some came very close, e.g., Problem 1: 2/1 and 3/2.
c. Which analysis gave constant differences in the fitted values when comparing two groups that differed by a relative c-fold increase in CRP levels (i.e., comparing CRP=x to CRP = c * x )? Explicitly provide all those similar paired comparisons from the table.
Similar paired comparisons; Units in mg/L: 

Problem 4: 2-1 and 4-2 and 6-3 and 8-4 and 12-6
; 

Problem 6: 2-1 and 8-4 and 12-6; 4-2 and 6-3
d. Which analysis gave constant ratios in the fitted values when comparing two groups that differed by a relative c-fold increase in CRP levels (i.e., comparing CRP=x to CRP = c * x )? Explicitly provide all those similar paired comparisons from the table.

Similar paired comparisons; Units in mg/L: none
, although some came very close, e.g., Problem 1: 2/1

9. How would you decide which of the four potential analyses should be used to investigate associations between fibrinogen and CRP?

As indicated by conventions in the relative disciplines and by the previous homework key, a multiplicative level for CRP values is desirable
. This leaves only analyses 4 and 6, in essence leaving the final decision up to whether one should use mean fibrinogen levels or geometric mean fibrinogen levels. 
When considering regression on geometric means, according to lecture 2, slide 18, one should consider if a) there is interest in multiplicative models (there may be here), b) there is a preference to downweight outliers, and/or c) the standard deviation of response in a group is proportional to the mean. 

Additional considerations may include the width of confidence intervals, the R-squared value, an assessment of the intercept, slope, and p-value. 
�Total 91/195


�


No plot: 0/3


Table: 4/7 (2 points re-assigned as per key) 


The table is readable and the information regarding the trends for CRP and fibrinogen do come across, as far as how they relate to prior CVD history. It is unclear from the table, however, how CRP and fibrinogen may be related to one another.


Methods/Results: 1/5


Separate methods and discussion would be helpful. More information on how the analysis was performed is needed. In addition, the discussion of the results needs more information on the relationships between fibrinogen and CRP levels, as well as how prior history of CVD may affect this relationship.


�


4/5. Subjects with missing data for fibrinogen?


�


5/5. Good.


�


6/10.


Intercept from regression analysis? Along with corresponding std errors for the intercept? T statistics? P values? 


�


4/5 Again, how did you deal with missing data?


�


5/5


�


5/10


The discussion is ok but it seems as though you are comparing to a classical linear regression analysis rather than a robust linear regression analysis (using the Huber-White sandwich estimator). Again, the intercept was ignored in the discussion as well as the corresponding standard error.


�Need to add “robust”


�


2/5


The variations of the standard deviations between the two tests were discusses but not in terms of the t statistic or of the p-value


�5/5


�5/5


�


Methods: 0/5


Need more information on how you ran this analysis. Did you use classical regression or robust (Huber-White approximation)?  Were your values transformed or not? How did you compute 95% CI’s? Was any data missing?


Results: 5/5


�As an aside, I am informed that although Stata (and possibly R) gives a two-sided p-value of 0.000 for high significance, it is always reported as “p<0.0001”.


I haven’t been taking any points off, though that doesn’t mean a different grader will be as lenient.


�


4/5 – How did you calculate (i.e. what was your equation to approximate these values)?


�


4/5. Intercept value in this case would correspond to the value when CRP = 1mg/mL.


�


3/5. Technically not incorrect, though the explanation does not necessarily provide information on how CRP levels change – at the very least, I would have liked the base logarithm used.


�


Methods: 0/5. See Q3c above for information. Additionally, how did you treat patients with CRP levels recorded as “0”. Which base log did you use?


Results: 3/5. I don’t think you can talk about incremental log difference and say that there is a unit. 


�


4/5 – equation for calculating values?


�


4/5 – which is what number? Exponentiate!


�


2/5 – Gave points because the slope value is correct (I think, using base e) as well as interpretation that value corresponds to the change per unit difference in CRP levels, but this explanation doesn’t really tell me how the fibrinogen levels change? Is it an absolute value or a percentage?


�


Methods: 0/5. See similar comments above regarding methods.


Results: 1/5. The values are correct-ish but the inference is not. You give the values obtained from Stata but they are not interpreted correctly.


�You interpreted these values as absolute changes in fibrinogen, but they are not. They are relative changes.


�


1/5. Equation and you didn’t exponentiate. 1 point for knowing that you are calculating the geometric mean.


�


1/5. Correct value as obtained from Stata, but didn’t exponentiate to get the fibrinogen level. Further, log-transformed values do not have units – needed to say instead that this was fibrinogen when CRP = 1 mg/dL (which would give a log CRP of 0)


�


1/5 – correct value obtained from Stata but interpretation is incomplete (needed exponentiation, etc.) and incorrect (this is not an absolute value change)


�


Methods: 0/5. See above


Results: 1/5. Values cited are correct as obtained from Stata, but interpretation and presentation is incorrect. Again, relative (%) difference vs. absolute difference


�


1/5 – for specifying that you’re estimating geometric means.


�


5/10 – Correct for P3 & P4, not for P5 or P6


�


2/5 for identifying this. Points taken for identifying the others (P4-P6). They were not constant differences for similar changes in CRP increment.


�


0/5. Ratios being looked at are in P5, not in P3 (I assume labeled by you as problem 1).


�


2/5. Points given for identifying these and taken for failing to identify the others in P4, as well as for identifying those in P6.


�


0/5. Answers lie in P6 and not in P3-5.


�


1/5. How will using geometric means be better? What about fibrinogen, would we want to use means or geometric means?


�Good, but how is using the geometric mean better?






