Biostatistics (HS167) Lab Manual

I ntroduction

The biogtatistics lab activity is an important part of the biostatistics course. Complete dl lab work exactly
as specified in this manual. Keep arecord of your lab work in your Procedure Notebook. All lab work
must be completed each week.

Homework exercises are separate, and do not go into the Procedure Notebook.

The premise of the lab isthis: Y ou take a smple random sample from a population (Appendix 1) and then
anayze the datain your sample. Y ou will see that learning about the population from datain any given
sampleis not as easy as you might think. To help gauge the information in your sample against “what
actudly is” hereis some information about the 600 individuas in the population:

Codes and Parameters

# VariableName Variable Labd (Dotsrepresent missing data)

1 1ID I dentification number

2 AGE Ageinyears M =29.505, s = 13.59 min = 1, max = 65

3 SEX Gender F (26.5%), M (66.7%), . (6.8%)

4 HIV HIV test results Y (76.8%), N (23.2%), . (0.0%)

5 KAPOSISA Kapos sarcoma Y (52.8%), N (47.2%), . (0.0%)

6 REPORTDA Report date W = 7/15/89, min = 01/02/89, max = 02/05/90
7 OPPORTUN Opportunigtic infection. Y (60.2%), N (35.3%), . (4.5%)

8 SBP1 Systolic BP No. 1 M =12013, s =1853

9 SBP2 Systolic BP No. 2 M =119.95 s = 19.07

During the first class you must obtain a College of Applied Sciences and Arts (CASA) computer account.
Keep your CASA computer ID and password in a safe place. You are responsible for keeping your
computer account functiond. If you experience difficulties with your computer account, contact the
CASA technica staff through the Dean's office (MH433) or by Email (tech@casa.5su.edu). You are
aso responsible for knowing how to use Windows computers on local area networks. If you do not know
how to use Windows computers, please consider taking HPrf101 before taking this course.
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Lab 1 (Measurement and Sampling)

Purpose: To select a smple random sample from the population and enter these data into SPSS.

1

Random Numbers: Y ou want to select a smple random sample from the population census
listed as Appendix 1 in this manual. The population consists of 600 individuals, many of whom are
HIV positive. Thefirst step in this process is to generate 10 random numbers between 1 and 600.
Start your Web browser and go to the http://www.openepi.com/ website. In the left-hand panel
select Random Nunber s. Generate 10 random integers between 1 and 600 and write these
down for future reference.

Data: Identify the 10 people in the population with 1Ds that match your random numbers. By
hand, list these data as a data table in your Procedure Notebook. The data table should list
variable names across its top and have 10 rows (one for each observation) and 8 columns (one
for each variable).

Data Entry: You are now going to enter your datainto an SPSS . sav file”

a After starting SPSS, select “ Type datainto file” Click onthe Var i abl e Vi ew t ab
at the bottom of your screen.

b. Type each variable's name in the column labeled NAME. Use variable names | D, AGE,
SEX, HI V, KAPCSI SA, REPORTDA, OPPORTUN, SBP1, and SBP2.

(o} In the column labeled TYPE, use “numeric” for scalevariables (I D, ACGE, SBP1,
SBP2), “String” for nomina variables (SEX, HI V, KAPOSI SA, OPPORTUN), and
“Date” for the date variable (REPORTDA).

d. In the column labeled MEASURE, identify variables as scale, ordind, of nomina, as
appropriate.

e. You may leave blank the columns for variable Width, Decimals, Label, Vdue, etc..

f. Click theDat a Tabl e tab at the bottom of the screen, and then carefully enter your
data into the table.

0. After you've entered your data into the data table, save these as LhaneF10. sav (e.g.,

Cer st manB10. sav). Store your datain your homedirectory or on afloppy disk.
Otherwise it will be gone the next time you sign onto the computer!
h. Print the datatable (Fi | e > Pri nt) and tapeit into your Procedure Notebook.

Homewor k: Complete the homework exercises for Unit 1 assigned in class. These are
completed on separate sheets of paper and hand them in for grading at the beginning of the next
lecture. Do NOT put these exercises in your Procedure notebook. See the syllabus for policies
regarding homework assignments.

" The. sav fileformat is native to SPSS. This means they are permanent data files that can be

used only by the SPSS software program. Y ou can purchase a student version of SPSS software at the
campus bookstore, as specified on the syllabus.
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Lab 2 (Stem-and-L eaf Plots and Frequency Tables)

Purpose: To explore the AGE datain your sample with a stem-and-leaf plot and frequency table.

1

Stem-and-leaf plot: Construct a stem-and-leaf plot of the AGE data in the sample you selected
last week. (If necessary, review how to construct a stem-and-leaf plot via your lecture notes or
via StatPrimer.) Make certain you label your axis and include an axis-multiplier. Describe the
shape, location, and spread of the distribution.

Computerized Analysis. Start SPSS. Open the file which contains your data

(LnameF10. sav) and click Anal yze > Descriptive Statistics > Explore.
Placethe AGE variableinthe Dependent Li st and click OK.After the program runs, go to
the OUTPUT wi ndow and navigate to the St em and- | eaf pl ot . How doesthis plot
compare with the one you constructed by hand? There is more than one way to draw a stem-
and-leaf plot (e.g., using double valued stems), so a difference does NOT necessarily indicate that
your hand-drawn plot has an error.

Frequency table: Create afrequency table of the AGE data in your sample with age grouped
into 10-year class intervals. Include columns for frequency counts, relative frequency, and
cumulative frequency.

Frequency table with SPSS

a Click theVar i abl e Vi ewtab (toward the bottom of the screen) and create a new
variable (variable 9) named AGEGRP. Make this anumerica variable with width 8 and O
decimals.

b. In the column called “Label,” enter “Age Group” to give the variable a descriptive |abdl.

C. Click theDat a Vi ew Tab at the bottom of the screen and classify each age with the

following codes: 1 = 0-9 years, 2 = 10-19 years, 3 = 20-29 years, 4 = 30-39 years, 5=
40-49 years, 6 = 50-59 years, and 7 = 60-69 years.

d. Click Anal yze > Descriptive Statistics > Frequenci es, select the
AGEGRP variable, and click OK.

e. GototheQut put W ndow and navigate to the frequency table for AGEGRP. View
the frequency table compiled by SPSS. How does this frequency table compare with the
one you prepared by hand?

Optional: Recoding the data with SPSS. To have SPSS classify data into intervals, click
Transform > Recode > Into Different Vari abl e.Youwill then be presented
with a series of dialogue boxes. Select AGE as your input variable and AGEGRP2 as your output
variable. Follow the screen prompts to assign codes to each range. Experiment with various
programming options.

Complete the homework exer cises assigned in class. As always, do these on separate sheets of
paper and hand them in for grading just before the next lecture begins.
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Lab 3 (Summary Statistics)

Purpose: To calculate and interpret summary statistics for the AGE data in your sample.

1

Sample mean and standard deviation: By hand, calculate the mean and standard deviation of
the AGE datain your sample. Report statistics using guidelines from the Publication Manual of
the American Psychological Association. Means and standard deviations should be reported
with 2 decimals above that of the initial data. In addition, make note of the units of measure and
the sample size. For example, the mean age in my sampleis 29.00 years (standard deviation =
15.40 years, n = 10).

SPSS descriptive statistics. Start SPSS and open your datafile LnameFnanel10. sav. Click
Anal yze > Descriptive Statistics > Descriptives and select the AGE
variable for analysis. Compare the mean and standard deviation reported by SPSS to your hand
caculations. If results differ, track down the error and make corrections.

5-point summary & boxplot: Determine the 5-point summary for your AGE data. (Review
StatPrimer p. 3.5, if necessary.) Draw a boxplot of your AGE data. Are there any outside values
in your data set? In plain English, describe the distribution’s shape, location, spread.

SPSS exploratory analysis

a Click Anal yze > Descriptive Statistics > Explore.

b. Place the AGE variable into the Dependent  Li st .

C. ClicktheSt ati sti cs buttons, checkthepercentil es box,andclick OK.

d. Go to the Output Window and navigate to the Per cent i | es section of the outputs.
This section reports quartiles using two methods of calculation. Our method of
correspondsto Tukey’s Hinges and NOT to the Weighted Average percentiles! Ignore
the weighted average percentiles. Make certain your quartiles match Tukey’s hinges.

e. Navigate to the output region with the boxplot and compare the boxplot you drew by hand
with the boxplot created by SPSS. Are they smilar?

Complete the homewor k exercises assigned in class.

Page 4 of C:\DATA\HS167\lab-manua.wpd (Print date: 6/22/03)



Lab 4 (Probability)

Purpose: To calculate and interpret binomia and normal probabilities.

1. A Binomial Problem

a

Probability distribution: Suppose atreatment is successful 25% of the time. The treatment is
used in 3 patients. Using the binomia formulalearned in class (formula4.3 in SatPrimer),
calculate the probability of seeing 0 of three positive responses. Then caculate the probability of
seeing 1 response, 2 responses, and 3 responses.  These probabilities comprise the probability
digtribution X~b(n =3, p = .25).

Pr((X=0=__
Pr(X=1)=
Pr(X=2)=
Pr(X=3) =

Probability calculator: Log on to your computer. Click the W ndows St art Bar and select

StaTable for Windows. (Y ou may download this program from www.cytel.com/statable or use

the Web version of this program.)

I. Click Di stributions > Discrete > Binom al.

i. Fill in the field labeled “P’ (the field with the dice) with .25 (since p = .25).

i. Fill in the field labeled “number of trids N” with 3 (Snce n = 3).

iv. Fill inthefidd labeed i with the number of successes (0, 1, 2, and 3, respectively.

V. Probabilities are reported in the field labeled “Pr(i)”. These probabilities should match the
probahilities calculated by hand. If they do not match, track down your error and make
corrections.

Draw a probability histogram of your binomial distribution with the “# of successes’ on the X
axis and “probability” on the Y axis. The area under each histogram bar corresponds to the
probability of each outcome.

The cumulative probability of an event is the probability of seeing exactly that number or less.
Cdculate the following cumulative probabilities:

Pr(X < 0) = Pr(X = 0) =

Pr(X < 1) =Pr(X = 0) + Pr(X = 1) =

Pr(X <2)=Pr(X = 0) +Pr(X = 1) + Pr(X = 2) =

Pr(X <3) =Pr(X= 0) +Pr(X = 1) + Pr(X = 2) + Pr(X = 3) =

Return to StaTable for Windows and notice that cumulative probabilities are reported in the field
labeled “LEFT.” Make certain your hand-calculated cumulative probabilities match StaTable’s
“LEFT” values. If adiscrepancy exists, track it down and make corrections.

On the histogram you created in part ¢, shade the bars corresponding to Pr(X = 0) and Pr(X =
1). Thisrepresents Pr(X < 1). Noticethat thisisthe areain the LEFT TAIL of the digtribution.
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This lab continues on the next page.
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2. Normal probability problem

a

Z table: Go to the SatPrimer website (www.gsu.edu/faculty/gerstman/StatPrimer). Scroll down
to the bottom of this page and click on the link to the Z table. Print thistable (Fi | e > Pri nt)
and place it in your Procedure Notebook.

Using the Z table

i. Draw anormal probability curve. At the points of inflection on the curve, mark -1 and
+1, respectively. Then, mark the -2 and +2 landmarks.

. Use the z table to determine the area under the curve to the left of +1. ThisisPr(Z < 1).

iil. Use the z table to determine the area under the curve to the left of +2. ThisisPr(Z < 2).

iv. Using the symmetry of the curve, determine the area under the curve to the left of - 1.
ThisisPr(Z < -1).
V. Using the symmetry of the curve, determine the area under the curve to the left of -2.

ThisisPr(Z < -2).
Return to the StaT able computer program. Click Di stri buti ons > Conti nuous >
Nor mal . Use this program to determine Pr(Z < 1), Pr(Z<2), Pr(Z< -1),and Pr(Z < -2).
These will be reported as areas in the lft tail of the distribution.

Z percentiles: Let z, denote a z percentile with aleft tail areaof p. For example, z;, = 0 since a
z of 0 has aleft tail areaof .50. Determine each of the following z percentiles:

Zgggz = Zorp = Zisgr = Zoppg =

80

Thedistribution of SPB1 in the population: Using Internet
Explorer, go to_www.s su.edu/faculty/gerstman/datasets.
Right click popul at i . sav and save it to your Home
directory. Open this file from your home directory and click
Graphs > Hi st ogr am Select the SBP1 variable, check
the box that saysDi spl ay Normal curve, andclick OK.

Std. Dev = 18.53
Mean = 120.1
N =600.00

(Thefigureis displayed to theright.) Thisvaridbleis R A
approximately normaly distributed with a mean of 120.13 and sBP1
standard deviation of 18.53. We use the notation X~N(u = Fig. Distribution of SBP1 in the population.

120.13, s = 18.53) as shorthand to describe this variable.

Standardization: Vaues are standardized by subtracting the distribution’s mean and dividing by
the standard deviation. For example, of 83 for the variable SBP1 has a standard score of Z =
% =-2.00. This placesavadue in the |ft tail of distribution 2 standard deviations
below average. Since, Pr(Z < -2.00) = .0228, we expect 2.28% of the vaues in this distribution to
lie below 83. Determine what percentage of vaues that actualy lies below 83 by opening

popul ati . sav andclicking Anal yze > Descriptive Statistics >

Fr equenci es and creating a frequency table for the SBP1 variable. Was the prediction based
on the normal distribution accurate? How well does the model fit the data?

3. Complete the homework exer cises assigned in class.
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Lab 5 (Confidence Interval for a Mean)

Purposes: To learn about distributions of sample means and confidence intervals for means.

1. Agedistribution in the population: The AGE digtribution in 20
popul ati . sav isdisplayed in the figure to the right. This distribution
onhasp = 295and s = 13.59. What is the mean AGE in your sample?

Why is this mean different from the mean in the population?

1004

Parameters:

2. A sampling experiment: The lab instructor will collect each student’s
sample. The instructor will then add these sample means to
Sanmpl eMeans. sav asthe variable The variable MEANAGE. Thisfile
will be stored onthe LAN in J: \ Ger st man. When notified, make a PPy
copy of Sanpl eMeans. sav and placeit in your Home (H:) Corrrmemeee
directory. Open your copy of Sanpl eMeans. sav in SPSSand
construct a histogram of the variable MEANAGE (G aphs >
Hi st ogr am). Check the box that says Di spl ay nor mal cur ve beforeclicking OK. The
histogram you just created is a nascent sampling distribution of means. Describe the shape, location,
and spread of this nascent sampling distribution. Is it more normal than the AGE variable in the
population (Fig. above)? What is the mean of MEANAGE? What is the standard deviation of
MEANAGE? Explain how these statistics relate to the central limit theorem and law of averages.

Std. Dev = 13.59
Mean = 29.5
N = 600.00

Frequency

AGE (years)

Fig: Distribution of AGE in the population.

3. Confidenceinterval for Y,g S known: Using the mean in your sample and the standard deviation
in the population (s = 13.59), calculate a 95% confidence interval for the population mean age. (See
SatPrimer p. 5.6, if necessary.) Did your confidence interval capture the value of population mean?
In the long run, what percentage of 95% confidence intervals will fail to capture pu?

4. tTableand t percentiles: Go the SatPrimer website, scroll to the bottom of the page, and click on
thelink to thet table. Print thistable (Fi | e > Pri nt) and placeit in your Procedure Notebook.
Let ty, denote at percentile with df degrees of freedom with aleft tail areaof p. Then, using the t
table, determine the percentiles listed below.

tooo=__ toos=__ toors=__ ty g05 =

After determining the above t percentiles, check your findings with StaTable for Windows
(Di stributions > Continuous > Student’s t).

5. Confidenceinterval for p,g S estimated: Use your sample mean age and sample standard
deviation to calculate 95% confidence intervals for . (See StatPrimer p. 7, if necessary.) Then, open
your data set (LnanmeF10. sav) in SPSS and check your confidence interval calculations with
Anal yze > Descriptive Statistics > Expl ore (select the AGE variable). The
confidence interval is reported in the output area labeled “ Descriptives.”

6. Completethe homework exer cises assigned in class.
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Lab 6 (Testing a Mean)

Purpose: To test a sample mean againgt a hypothesized “null vaue.”

Background: The mean AGE in the population (U ge) = 29.5 years and the
standard deviation (S ,ge) = 13.59.

1. Sampling distribution: From the centrd limit theorem, we know that the sampling distribution of
mean AGES based on n = 10 taken from popul at i . sav will tend toward normality with p = 29.5
and a standard deviation equal to SEM = 13.59/ v (10) = 4.3. (The sampling distribution of meansisa
hypothetical model that does not actualy exist in nature.) Thus, X ~N(u=29.5, s=4.3) and
approximately 95% of sample means 10 will fal in the interval 29.5+(1.96)(4.3) =29.5+ 84 @ (21,
38).

2.5%

21 265 3R
What percentage of sample means will fall within one (1) standard error of the mean?

2. Sampling experiment: Retrieve the file Sanpl eMeans. sav from your home directory. (You
used thisfile during the last 1ab.) Using SPSS, construct a frequency table of the variable MEANAGES
(Anal yze > Descriptive Statistics > Freq).What percentage of sample means
were actually greater than 387 What percentage were actually less than 217?

3. Ztest: Assumeyou do not know the mean age of the population but do know the standard deviation
(s =4.3). Suppose an investigator hypothesizes that the mean age of the population is 32. (The
investigator iswrong.) Perform atwo-tailed z test of H,: p=32. Let a = .05. State all 4 Statistical
hypothesis testing steps as discussed in class. (See SatPrimer pp. 6.4 & 6.5, if needed.) If you
retained the null hypothesis (which islikely), what type of error have your made, atype | error or type
Il error?

4. T test: Now assume s isnot known. Thus, you will estimate s based on the standard deviation (s) in
your sample. Conduct atwo-tailed t test of H,: 1 = 32. Let a = .05. (See SatPrimer p. 6.6, if
needed).

5. Check your ttest calculations with SPSS: Open your data set (LnanmeFnanmel10. SAV) with
SPSSandclick Anal yze > Conpare Means > One Sanple T Test. Place AGE inthe
field labeled test variable and enter “32” in the field labeled test value (since you are testing Hy: page
= 32.) Switch to the output window and review the test statistics calculated by SPSS. These results
should match the results you calculated in step 4.
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6. Complete the homewor k exer cises assigned in class.
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Lab 7 (Paired Samples and Their Differ ences)

Purposes: To describe differences in paired samples, calculate a confidence interval a paired mean
difference, and test a paired difference for significance.

The mean difference of SBP1 and SBP2 in the population () = 0.18.

1. Paired samples: Your data set includes the variables SBP1 and SBP2. These represent paired
systalic blood pressure measurements (Hg mm) in individuals. Open your data set
(LnameFnanel0. sav) in SPSS and calculate descriptive statistics for these two variables
(Anal yze > Descriptive Statistics). How do these two measurements compare? (i.e.,
Compare their means and standard deviations as measures of central location and spread.)

2. Difference variable DELTA: By hand, calculate differences for each matched-pair (DELTA =
SBP1 - SBP2). After differences are calculated, construct a stem-and-leaf plot of DELTA.
Describe the shape, location, and spread of this distribution.

3. Mean and standard deviation of DELTA: By hand, caculate the mean and standard deviation of
DELTA.

4. SPSS: Go to the Data View window in SPSS. Click Tr anf or m > Conput e. Let the target
variable be DELTA and the numeric expresson SBP1 - SBP2 and then click OK. in your Data
View window, SPSS will create the variable DELTA with calculated differences. The click
Anal yze > Descriptive Statistics > Expl ore and place DELTA in the Dependent
List. Go to the output window and review the descriptive statistics, stem-and-leaf plot, and boxplot
calculated by SPSS.

5. 95% confidenceinterval for pgg,: Calculate a 95% confidence interval for the mean difference.
(Review SatPrimer p. 7.3, if necessary.) Interpret your results. Did your confidence interval capture
y? SPSS cal culated this 95% confidence in the prior step. Compare your confidence interval to the
one calculated by SPSS.

6. Statistical hypothesistest Test Hy: teta = 0. Let a =.01. List dl hypothesis testing steps. Interpret
your results. (You may check your calculations with SPSS by clicking Anal yze > Conpar e
Means > One Sanple T Test, Test variable = DELTA, Test value = 0))

7. Power: Determine the power of the above test to detect a difference of 5 mm Hg while assume s =
5. Let a =.05 (two-sded) by using the method described on SatPrimer p. 7.5. Was the power of
the test adequate?

8. Complete the homework assigned in class.
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Lab 8 (Independent Sample and their Differ ences)

Purposes: To describe independent samples, estimate a mean difference with 95% confidence, and
conduct an independent t test.

The mean difference in AGE in HIV+ and HIV- peoplein the population (L - 1, ) = -0.64 years.

1. New datafile: Retrieve the file Ger st manB10. sav from either the LAN or WWW (see lab
instructor if assistance is needed). Store your copy of thisfile in your Home directory. Open your
copy of thisdatafilein SPSS and make note of AGE values for the HIV+ and HIV - peoplein this
sample.

2. Side-by-side boxplot: Determine 5-point summaries of the HIV+ people (n, = 7) and HIV - people
(n, = 3) in the sample. Then, construct a side-by-side boxplot of these distributions. Do the
distributions overlap? How do the medians compare?

3. SPSS: Open Ger st manB10. sav in SPSSand click Anal yze > Descri ptive
Statistics > Expl ore. Put the variable AGE in the Dependent List and HI V in the Factor
list. Go to the output window and navigate to the boxplot. How does this boxplot compare with the
one you produced by hand?

4. Mean and standard deviation: Calculate the mean and standard deviation of each group.

5. Confidenceinterval for independent mean difference: Calculate the pooled estimate of variance
(SatPrimer formula 8.1), standard error of the mean difference (formula 8.2), and 95% confidence
limitsfor | - W, (formula8.3). Interpret your confidence interval. Did your confidence interval
capture the true mean difference of -0.64 years?

6. Statistical hypothesistest: Test Hy: W - |, = 0. (Review SatPrimer p. 8.4, if necessary.) List al
hypothesis testing steps. Were you able to reject the null hypothesis? (Probably not.) Does this imply
the null hypothesisis correct? (Absolutely not!) Did you make atypel or typell error?

7. SPSS. Check your calculations with SPSS by clicking Anal yze > Conpare Means >
I ndependent Sanpl es T Test.The Test Variableis AGE and the Grouping Variable is
HI V. You must usethe Def i ne G- oups button to tell SPSS that Groups 1 is coded “Y” and
Group 2 iscoded “N.” After the program runs, go to the output window and navigate to the region
labeled “ Independent Samples Test.” The first row of the output table (Iabeled “Equal Variances
Assumed”) contains confidence interval and test statistics. These should match the statistics you
caculated by hand in part 5 and 6, respectively.

16xs 2

8. Sample sizerequirementsfor afuture study: Use the formulan = >+ 1 to caculate the
D

sample size requirements needed to detect a mean difference of 10 with 80% power. Assumes? =
223.37.
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9. Complete the homewor k exer cises assigned in class.
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Lab 9 (Inference About a Proportion)

Purposes: To estimate the prevaence of HIV in the population and to calculate the sample size needed to
estimate this prevalence with a margin of error of 0.1 (10%).

The prevalence of HIV in the population = 468 / 600 = .768.

(196)2 pq
2

1. Samplesize requirements: Useformula n= to determine the sample size needed to

estimate the prevalence of HIV in the population with amargin of error of 0.10 (10%). Since you do
not have a good estimate for p, assume p = .5 for now. Thiswill ensure the formula derives a more-
than-adequate sample size.

2. New data set: Go to www.g su.edu/faculty/gerstman/datasets and download
Ger st manSanpl eBi g. sav to your home (H:) directory. Thisfile has 96 observations with the
HI V variable coded: 1 = HIV+ and 2 = HIV- . Open your copy of this file with SPSS and determine
the prevalence of HIV in the sample. Then, use the “npq rule’ to see whether the normal
approximation can be used with data set.

3. 95% confidenceinterval for the prevalence: Calculate a 95% confidence interva for parameter
p using thedatain Ger st nanSanpl eBi g. sav and formula 9.3. Interpret your results. Did the
confidence interval capture the true prevalence?

4. Statistical hypothesistest: Aninvestigator wants to test whether the prevalence of HIV in the
population is greater than 50% . Thus, H,: p = .5, one-sided. Using datain
Ger st manSanpl eBi g. sav, perform thistest. (See StatPrimer p. 9.4, if necessary.) Leta =
.01. After you've completed your caculations, use SPSS to check your work by clicking Anal yze
> Nonparanetric > Binom al: Test variable = H'V, Test proportion =
. 50.

5. Complete the homework exer cises assigned in class.
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Lab 10 (Cross Tabulated Counts)

Purposes: To estimate the prevaence difference of HIV in men and women in the population; to test
whether there is a significant association between SEX and HI V.

The prevalence of HIV in men in the population (p,) is.230
The prevalence of HIV in women in the population (p,) is .220
The prevalence difference = .230 - .220 = .010

1. Cross-tabulation: Open Ger st manSanpl eBi g. sav andclick Anal yze > Descriptive
Statistics > CrossTabs. Select SEX asyour row variable and HI V as your column
variable. Make note of the cross-tabulation.

2. Prevalence difference: Calculate the prevalence of HIV in men ( p, ) and women ( f3, ). Calculate

the prevalence difference. Why does this prevaence difference differ from the prevaence difference
in the populaion?

3. 95% confidenceinterval for prevalence difference: Caculate a 95% confidence interval for the
prevalence difference. (See StatPrimer p. 10.2, if necessary.)

4. Expected frequenciesunder H,: Create an expected frequency table for the above cross-
tabulated counts. Are any expected frequencies less than 5? Can a chi-square test be used with these
data?

5. Chi-sguaretable: Gothe SatPrimer page on the web and scroll toward its bottom. Click on the link
for the chi-square table, print a copy of thistable, and place it in your Procedure Notebook.

6. Chi-square percentiles: Let c? ,represent achi-square percentile of p with df degrees of
freedom. Determine the following chi-square percentiles:
C% g5 =

2 = > _
C%,00 = C%,00 =

2 _
C% o5 =

7. Chi-square test: Perform a chi-square test of the cross-tabulated data. Let a = .05. List Hy and H;.
Show all hypothesis testing steps and calculations. |s there a significant association between HI V and
SEX?

8. SPSS chi-squaretest: After calculating chi-square statistics by hand, compute the test with SPSS.
Thisisdone by dclicking Anal yze > Descriptive Statistics > CrossTabs. >
Statistics button. Check the chi-sgquare box and click OK (etc.).

9. Complete the homework exer cises assigned in class.
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