Biometry 755 Homework 3 KEY

1. Run PROC MEANS on the variable FACS and identify the 10th and 90th percentiles of its distribution.  Use the code shown below.



proc means data = one p10 p90;




var FACS;



run;

The 10th percentile for the variable FACS is 22.9% and the 90th percentile is 62.9%.

2. Construct a categorical variable called FACS_CLASS defined as follows:
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Use the SAS code below to help you, but remember to fill in the correct values for the percentiles in the data step.


proc format;



value ffacs



1 = 'small'



2 = 'moderate'



3 = 'large';


run;


data two;



set one;



if FACS le 22.9 then FACS_CLASS = 1;



else 



if 22.9 < FACS < 62.9 then FACS_CLASS = 2;



else



FACS_CLASS = 3;



Format FACS_CLASS ffacs.;


run;


Now complete the following.

a. Use PROC GLM to conduct a regression of risk of nosocomial infection on FACS_CLASS.  Provide an interpretation of the parameter estimates for FACS_CLASS.


proc glm data = senic;




class facs_class;

    


model infrisk = facs_class/solution ss3;


run;


quit;

This is selected SAS output for this GLM model:

	 TC "Solution " \l 4 Parameter
	Estimate
	
	Standard Error
	t Value
	Pr > |t|

	Intercept
	4.793333333
	B
	0.31511642
	15.21
	<.0001

	FACS_CLASS small
	-2.016410256
	B
	0.46246447
	-4.36
	<.0001

	FACS_CLASS moderate
	-0.274509804
	B
	0.34179175
	-0.80
	0.4236

	FACS_CLASS large
	0.000000000
	B
	.
	.
	.


Since our reference category was LARGE, the intercept corresponds to the infection risk for large hospitals.  Thus, the average risk for large hospitals was 4.79%.  The MODERATE estimate denotes the risk of moderate hospitals relative to large hospitals.  Thus, average medium hospitals have 4.79 – 0.27 = 4.52% risk of infection.  Finally, the SMALL estimate denotes the risk of small hospitals relative to large hospitals.  Thus, average small hospitals have 4.79 – 2.02 = 2.78% risk of infection.

b. Conduct a test of the significance of the association between the three-level categorical variable FACS_CLASS and INFRISK.  State your conclusion.

	Source
	DF
	Type III SS
	Mean Square
	F Value
	Pr > F

	FACS_CLASS
	2
	37.53753040
	18.76876520
	12.60
	<.0001


The multiple partial F test (from PROC GLM) yields a p-value of < .0001.  Thus, a hospital’s percentage of available facilities and services and risk of nosocomial infection are significantly associated at the 5% level.
c. Explain the difference between the test in part (b) and the individual t-tests provided in the parameter estimates table.
The multiple partial F-test refers to the statistical significance of the association between the number of available facilities and services and risk of nosocomial infection – it measures collective association.  The individual t-tests in the parameter table (equivalent to partial F-tests) indicate the significance of the difference in infection risk comparing the specific category represented by the ‘1’ level of the indicator variable relative to the reference category.  
d. Construct estimates of the average risk of nosocomial infection for hospitals that provide a small, moderate and large percent of available facilities and services.

Average risk for small hospitals = 4.79% - 2.02% = 2.77%

Average risk for medium hospitals = 4.79% - 0.27% = 4.52%

Average risk for large hospitals = 4.79%
e. Use the ‘ESTIMATE’ statement to compare the risk of nosocomial infection between hospitals with a large versus moderate percent of facilities and services provided by the hospital.  Interpret your answer.
ods html style = journal;

proc glm data = two;

class FACS_CLASS;

model infrisk = FACS_CLASS / solution ss3;

estimate "Med vs Large" FACS_CLASS 0 1 -1;

run;

quit;

ods html close;
	Parameter
	Estimate
	Standard Error
	t Value
	Pr > |t|

	Med vs Large
	-0.27450980
	0.34179175
	-0.80
	0.4236


When using estimate statements with categorical variables, we want to double-check that we are actually specifying the correct contrast in our estimate statement.  From the original parameter estimates, we saw that medium hospitals had an average risk of 4.52% for infection, whereas large hospitals had an average risk of 4.79%.  The difference between these estimates is -0.27%, which is the value that our estimate statement yields.  Thus, we are confident that we specified this correctly.
The p-value associated with this estimate statement is 0.42, which is not significant at the 5% level.  Thus, we conclude that the risk of nosocomial infection does not differ significantly between medium and large hospitals.
Total SAS output when PROC FORMAT is NOT used:  Large Hospitals are reference

The GLM Procedure

 

Dependent Variable: INFRISK RISK OF INFECTION

	Source
	DF
	Sum of Squares
	Mean Square
	F Value
	Pr > F

	Model
	2
	37.5375304
	18.7687652
	12.60
	<.0001

	Error
	110
	163.8422926
	1.4894754
	 
	 

	Corrected Total
	112
	201.3798230
	 
	 
	 


	R-Square
	Coeff Var
	Root MSE
	INFRISK Mean

	0.186402
	28.02475
	1.220441
	4.354867


	Source
	DF
	Type III SS
	Mean Square
	F Value
	Pr > F

	FACS_CLASS
	2
	37.53753040
	18.76876520
	12.60
	<.0001


	Parameter
	Estimate
	Standard Error
	t Value
	Pr > |t|

	Med vs Large
	-0.27450980
	0.34179175
	-0.80
	0.4236


	Parameter
	Estimate
	 
	Standard Error
	t Value
	Pr > |t|

	Intercept
	4.793333333
	B
	0.31511642
	15.21
	<.0001

	FACS_CLASS 1
	-2.016410256
	B
	0.46246447
	-4.36
	<.0001

	FACS_CLASS 2
	-0.274509804
	B
	0.34179175
	-0.80
	0.4236

	FACS_CLASS 3
	0.000000000
	B
	.
	.
	.


	Note:
	The X'X matrix has been found to be singular, and a generalized inverse was used to solve the normal equations. Terms whose estimates are followed by the letter 'B' are not uniquely estimable.


Total SAS output when PROC FORMAT is used:  Small Hospitals are reference
The GLM Procedure

 

Dependent Variable: INFRISK RISK OF INFECTION

	Source
	DF
	Sum of Squares
	Mean Square
	F Value
	Pr > F

	Model
	2
	37.5375304
	18.7687652
	12.60
	<.0001

	Error
	110
	163.8422926
	1.4894754
	 
	 

	Corrected Total
	112
	201.3798230
	 
	 
	 


	R-Square
	Coeff Var
	Root MSE
	INFRISK Mean

	0.186402
	28.02475
	1.220441
	4.354867


	Source
	DF
	Type III SS
	Mean Square
	F Value
	Pr > F

	FACS_CLASS
	2
	37.53753040
	18.76876520
	12.60
	<.0001


	Parameter
	Estimate
	Standard Error
	t Value
	Pr > |t|

	Med vs Large
	0.27450980
	0.34179175
	0.80
	0.4236


	Parameter
	Estimate
	 
	Standard Error
	t Value
	Pr > |t|

	Intercept
	2.776923077
	B
	0.33848933
	8.20
	<.0001

	FACS_CLASS LARGE
	2.016410256
	B
	0.46246447
	4.36
	<.0001

	FACS_CLASS MEDIUM
	1.741900452
	B
	0.36345326
	4.79
	<.0001

	FACS_CLASS SMALL
	0.000000000
	B
	.
	.
	.


	Note:
	The X'X matrix has been found to be singular, and a generalized inverse was used to solve the normal equations. Terms whose estimates are followed by the letter 'B' are not uniquely estimable.
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