
MAT-104 Intro to Stats Fall 2024 Review 4 Practice

1. Answer the following questions about the properties of chi-square distributions

(a) What is the general shape of the chi-square distribution? (symmertic, right-skewed,
left-skewed, uniform, unimodal, etc.)

(b) What parameters define the chi-square distribution? (mean, variance, standard
deviation, degrees of freedom)

(c) How does the general shape of a chi-square distribution change when you change the
defining parameters from the previous part (eg. if you said the mean is a defining
parameter, what happens to the general shape for bigger and smaller means)

(d) Bonus: Are there any other properties special to the chi-square distribution can
think of?

2. Below is the output from a chi-square test in R using a data frame called data.

(a) In a goodness-of-fit test we are testing if the possible categories (bins) for our data
fit a particular distribution. Why is it not possible that the above output is the
result of a goodness-of-fit test with 8 categories?

(b) Regardless of the type of test, would you reject or fail to reject the null hypothesis?

(c) Sketch an approximate picture of the chi-square distribution with the value of χ2

labeled and the p-value shaded.
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3. Let’s say you want to know if self-identified gender has anything to do with political
party preference. You poll 420 voters in a simple random sample to find out which
political party they prefer. The results of the survey are shown in the table below:

Democrat Republican Independent Total
Male 100 70 30 200
Female 140 60 20 220
Total 240 130 50 420

(a) Write appropriate hypotheses for your test.

(b) Find the χ2 statistic

(c) How many degrees of freedom define the appropriate chi-square distribution to use
for your test.

4. You conduct a chi-square test of homogeneity for data in a five by two table. What is
the degrees of freedom for this test?
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5.
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6. A researcher believes that there is a linear relationship between the amount of food a
rat has eaten and the speed at which the complete a maze. Eight rats labeled A through
H studied and the data is recorded below:

Rat A B C D E F G H mean sd
Food (grams) 1.0 1.5 2.0 2.5 3.0 3.5 4 4.5 2.75 1.22

Speed (seconds) 7.7 7.3 7.1 7.0 6.6 5.8 4.4 3.9 6.225 1.40

(a) Plot a scatter diagram of speed against food .

(b) Find the Pearson correlation coefficient for the data.

(c) Calculate the equation of the least squared regression line

(d) Calculate R2 and explain its value within the context of the problem

(e) Estimate the speed of a rat that ate 3.2 grams of food.

(f) What is the residual for the fourth observations (rat D)?
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7. Below is output from the some R code:

(a) What is the explanatory variable and response variable?

(b) Write an equation for the least squares line?

(c) Does the data provide statistically significant evidence that longer flipper lengths
is associated with more body mass?

(d) Interpret R2 within the context of the problem.
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8. Below is data regarding the sell of Mario Kart video games at auction:

After performing a multiple regression model in R to model the price using every possible
explanatory variable we obtain the following:

(a) Write the linear regression model for price using all the provided explanatory vari-
ables

(b) Are there any explanatory variables that do not seem to have a strong relationship
to the price of the video game at auction?

(c) Find a 95% confidence interval for the coefficient of the wheels variable in your
model.
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Formula Sheet
Throughout, X is a random variable and xi is a particular value of X.

µ =

∑
xi

N

X =

∑
xi

n

σ =

√∑
(µ− xi)2

N

s =

√∑
(X − xi)2

n− 1

IQR = Q3 −Q1

whiskers =

{
Q1 − 1.5 · IQR

Q3 + 1.5 · IQR

z-score =
observation− expected

standard deviation

t-score =
observation− expected

sample standard deviation

P (A|B) =
P (A and B)

P (B)

P (A or B) = P (A) + P (B)− P (A and B)

X ∼ N

(
µ,

σ√
n

)
ΣX ∼ N

(
µ · n, σ ·

√
n
)

T ∼ t(n− 1)

p̂ ∼ N

(
p,

√
p(1− p)

n

)

X1 −X2 ∼ N

µ1 − µ2,

√
σ2
1

n1

+
σ2
2

n2



p̂1−p̂2 ∼ N

p1 − p2,

√
p1(1− p1)

n1

+
p2(1− p2)

n2


χ2 =

∑ (observed− expected)2

expected

R =
1

N − 1

∑ xi − X̄

sX

yi − Ȳ

sY

b1 =
sy
sx

R

H0 is True H0 is False
Fail to reject H0 correct Type II error

Reject H0 Type I error correct
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A t-table shows the t-score corresponding to a certain confidence level and degrees of freedom.
For example, 1.119 is in column t.85 and row with degrees of freedom 7. This means that the
t-score corresponding to the 85th percentile on the t-distribution with 7 degrees of freedom
is 1.119.
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A z-score table shows the percentage of values (usually a decimal figure) to the left of a
given z-score on a standard normal distribution.
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A z-score table shows the percentage of values (usually a decimal figure) to the left of a
given z-score on a standard normal distribution.
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