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[image: Cartoon illustration of a baseball character wearing a red and white cap, holding a wooden bat in one hand and a brown glove with a small baseball in the other. The character has black arms and legs with white gloves and shoes, standing on a shadowed surface.]Hypothesis Testing - Baseball “Big Bang”
A reader sent a letter to the “Ask Marilyn” column in Parade magazine to say that in three-quarters of all baseball games, the winning team scores more runs in one inning than the losing team scores in the entire game. (This phenomenon is known as a “big bang.”) Marilyn responded that this proportion seemed too high to be believable. Let p be the proportion of all major-league baseball games in which a big bang occurs.
a) Restate the assertion as the null hypothesis, in symbols and in words.
[image: Screenshot of a text excerpt explaining a null hypothesis related to major-league baseball games containing a big bang. The text states the null hypothesis proportion as three-fourths, represented symbolically as H0: π = .75.]
b) Given Marilyn’s conjecture, state the alternative hypothesis, in symbols and in words.
[image: Screenshot of a text excerpt explaining an alternative hypothesis related to major-league baseball games. It states that less than three-fourths of games contain a big bang, represented symbolically as Hₐ: π < .75.]
To investigate this claim, we randomly selected one week of the 2006 major-league baseball season. Then we examined the 95 games played that week to determine which had a big bang and which did not.
c) Sketch and label the sampling distribution for the sample proportion of games containing a big bang, according to the Central Limit Theorem, assuming that the null hypothesis is true. Also check whether the conditions hold for the CLT to apply.
[image: A line graph illustrates a normal distribution curve representing sample proportion of games with Big Bang, centered at 0.75 with a standard deviation of approximately 0.0444. The horizontal axis ranges from 0.55 to 0.95, with annotations explaining the Central Limit Theorem conditions and calculation for standard deviation.]
Of the 95 games in our sample, 47 contained a big bang.
d) Calculate the sample proportion of games in which a big bang occurred. Use an appropriate symbol to denote it.
[image: A mathematical equation showing the sample proportion of games with a big bang, calculated as 47 divided by 95, approximately equal to 0.495. This represents a statistical estimate of the frequency of a specific event occurring in a set of games.]
e) Is this sample proportion less than three-fourths and therefore consistent with Marilyn’s (alternative) hypothesis? Shade the area under your sampling distribution curve corresponding to this sample result in the direction conjectured by Marilyn.
[image: The screenshot shows a mathematical text excerpt discussing a sample proportion being less than 0.75, referencing a conjecture by Marilyn. The text includes a formula with variables and symbols, highlighting a statistical concept related to sample proportions.]
f) Calculate the test statistic and find its P-value.
[image: A mathematical equation displaying a test statistic calculation using z-score formula with values 0.495, 0.75, 0.25, and 95. The equation shows step-by-step simplification resulting in a final z-score of approximately -5.74.]
[image: Screenshot of a text excerpt explaining a statistical observation about a sample result being nearly six standard deviations below a grandfather conjecture. It highlights that the z-score is significantly off the chart in Table II, indicating a virtually zero p-value.]
g) Generate your conclusion at the α = 0.01 level (all three parts).
[image: Screenshot of a text excerpt explaining statistical significance of a very small p-value in rejecting a null hypothesis related to baseball games containing a big bang. Text highlights strong evidence against a grandfather's claim and specifies rejection of null hypothesis at alpha = 0.01 level.]
In her response, Marilyn went on to conjecture that the actual proportion of big bang games is one-half.
h) Using a two-sided alternative, state the null and alternative hypotheses (in symbols and in words) for testing Marilyn’s claim.
[image: A mathematical notation showing hypotheses for testing Marilyn's claim, with null hypothesis H₀: π = 0.5 and alternative hypothesis Hₐ: π ≠ 0.5. The text is presented in a clear, serif font on a white background.]
i) Calculate the test statistic and use technology to determine the P-value for this test.
[image: A screenshot of a mathematical calculation showing a test statistic and p-value for a hypothesis test. The test statistic z is calculated as approximately -0.10, and the p-value is computed as 0.9204, indicating a high probability under the null hypothesis.]
j) What conclusion would you draw concerning Marilyn’s conjecture (all three parts)?
[image: A screenshot of a text excerpt discussing a p-value indicating sample data consistency with Marilyn's hypothesis that half of all games contain a big bang. The text explains that the sample data does not provide reason to doubt this hypothesis.]
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The CLT applies here because 95(.75) = 71.25 is greater than 10 and
95(.25) = 23.75 is also greater than 10. According to the CLT, the sample

proportion would vary approximately normally with mean .75 and standard
deviation
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The sample proportion of games in which a big bang occurred is
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Yes, this sample proportion is less than .75, as Marilyn conjectured.
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The test statistic is
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This statistic says that the observed sample result is almost six standard deviations
below what the grandfather conjectured. This z-score is way off the chart in Table
I1, indicating that the p-value is virtually zero.
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Yes, this very small p-value indicates that the sample data provide extremely
strong evidence against the grandfather’s claim. There is extremely strong
evidence that less than 75% of all major-league baseball games contain a big bang,.
The null (grandfather’s) hypothesis would be rejected at the ov = .01 level.
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The hypotheses for testing Marilyn’s claim are H : @ = 5 vs. H: 7w # 5.
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The test statistic is
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The p-value is 2(.4602) = .9204.
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This p-value is not small at all, suggesting that the sample data are quite
consistent with Marilyn’s hypothesis that half of all games contain a big bang,.
The sample data provide no reason to doubt Marilyn’s hypothesis.
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The null hypothesis is that the proportion of all major-league baseball
games that contain a big bang is three-fourths. In symbols, the null hypothesis
isH:m=.75.
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The alternative hypothesis is that less than three-fourths of all major-league

baseball games contain a big bang. In symbols, the alternative hypothesis
isH :m <.75.




