
Homework 8
due Mar 16, 2021

(For questions 1, 2, 3) These questions are related Homework 7 #4 and #5. In the following, the
measurements of the mean fluorescence intensity of sperm cells stained with a fluorescent marker, 1-
anilinonaphthalene-8-sulphonate (ANS), showing the effect of the presence of egg yolk in the diluent
solution. ANS fluoresces only when bound to the sperm membrane. Each value represents the mean of 10
individual spermatozoa and is estimated by a densitometer from photographic film.

egg_yolk_1_percent <- c(0.944, 1.048, 1.026, 1.007, 0.933, 0.998, 1.035)
egg_yolk_5_percent <- c(0.865, 1.000, 1.001, 0.900, 0.923, 0.876, 1.046, 0.990)
egg_yolk_25_percent <- c(0.811, 0.862, 0.910, 0.799, 0.837, 0.854)

The following code creates a data frame df in which percent is turned into a factor variable:

df1 <- data.frame(percent = "1%", intensity = egg_yolk_1_percent)
df5 <- data.frame(percent = "5%", intensity = egg_yolk_5_percent)
df25 <- data.frame(percent = "25%", intensity = egg_yolk_25_percent)
df <- rbind(df1, df5, df25) %>%

mutate(percent = factor(percent, levels = c("1%", "5%", "25%")))

1. Using group_by and summarize combination, compute the mean intensity for each percentage.

2. Create the following box plot, where the blue dot represents the mean value in each column.
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3. Recall Homework 7, Problem #5, in which the null hypothesis was rejected. Perform post hoc analyses,
that is, determine which pair(s) of percentages, if any, shows difference in fluorescence intensity.
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(For questions 4, 5) Out of 183 female Beagles, 120 randomly selected dogs were given 0.026-106 kBq
plutonium per kg by intravenous injection and compared with remaining 63 female control dogs with a view
to determining whether plutonium deposit in bone affects the appearance of mammary tumors. 45 of the
control dogs developed mammary tumors of any kind whereas 67 of the dogs given plutonium developed
mammary tumors of any kind. The following is a 2 × 2 contingency table describing the outcome:

Plutonium Control Total
Tumor 67 45 112

No tumor 53 18 71
Total 120 63 183

4. Create the following 2 × 2 contingency matrix:

## [,1] [,2]
## [1,] 67 45
## [2,] 53 18

5. Using χ2-test with Yates’ correction, determine whether tumor development is associated with plutonium
deposit in bone.
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