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I applied the corresponding values to the variables in the regression formula: 
Formula: First-year GPA = -0.47 + (High School GPA * 0.5616) + (ACT Score * 0.0654)
I got the following values:
	Student ID
	High School GPA
	ACT Score
	Predicted First Year GPA

	1
	2.1
	27
	2.48

	2
	3.78
	25
	3.29

	3
	3.25
	31
	3.38

	4
	2.69
	19
	2.28

	5
	1.7
	18
	1.66



According to the predicted first -year GPA values calculated, Student 5 is most at risk with a predicted first year GPA of 1.66. Student 4 is also at risk as their predicted first year GPA is 2.28. 
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	Student ID
	High School GPA
	ACT Score
	Predicted First Year GPA
	Actual First Year GPA

	1
	2.1
	27
	2.48
	3.46

	2
	3.78
	25
	3.29
	3.19

	3
	3.25
	31
	3.38
	3.4

	4
	2.69
	19
	2.28
	2.51

	5
	1.7
	18
	1.66
	1.25



When comparing the five student’s predicted first year GPA to their actual first year GPA, Student 1 exceeded their predicted first year GPA by 0.98 points, and student 4 exceeded their predicted first year GPA by 0.23 points. 
Student 1 performed surprisingly well as they jumped almost an entire GPA point from their predcited GPA. This is a significant difference than the predicted value. 
Student 4 performed better than their predicted GPA, but it is only slightly better than predicted, so I would not describe it as truly “surpring” or significant. 
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I applied the corresponding values to the variables in the regression formula: 
Formula: Graduation rate = 55.6089 – (Student/Faculty Ratio * 0.698) + (Academic Index * 12.3089) – (Percent Remedial * 1.5677)
I got the following values:
	Department ID
	Student/Faculty Ratio
	Academic Index
	Percent Remedial
	Predicted 6-Year Graduation Rate

	1
	25
	3.1
	9
	62.2

	2
	12
	3.6
	6
	82.1

	3
	16
	2.8
	8
	66.4

	4
	30
	2.4
	13
	43.8

	5
	23
	2.2
	15
	43.1



According to the predicted graduation rate values calculated from the given regression formula, Departments 4 and 5 are at the greatest risk for low graduation rates. 
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	Department ID
	Student/Faculty Ratio
	Academic Index
	Percent Remedial
	Predicted 6-Year Graduation Rate
	Actual 6-Year Graduation Rate

	1
	25
	3.1
	9
	62.2
	58.34%

	2
	12
	3.6
	6
	82.1
	75.64%

	3
	16
	2.8
	8
	66.4
	67.12%

	4
	30
	2.4
	13
	43.8
	40.69%

	5
	23
	2.2
	15
	43.1
	65.81%



Department 5 highly exceeded expectations with an actual 6-year graduation rate increase of 22.7 percent higher than the predicted 6-year graduation rate. This is a significant increase and can likely not be explained by error due to randomness or chance. 
Department 3 slightly exceeded expectations with an actual 6-year graduation rate increase of 0.72 percent higher than the predicted 6-year graduation rate. This is likely an insignificant increase as it could be due to error caused by randomness or chance. All other departments achieved actual 6-year graduation rates lower than their predicted graduation rates, so it is reasonable to assume that meeting expectations, like department 3 did, is exceptional during these years. 
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Case Scenario #4

Your president is also very interested in understanding why some departments perform better than others at graduating students. Rather than simply study
departments with more resources and better prepared students (which may simply reveal that resources and better prepared students promote graduation), she

wants to study departments who perform better than one would expect based on their resources and students. She asks you to identify these “surprisingly effective”
departments and then study them further.

Knowing the literature on this topic, you decide to identify these departments by comparing their predicted graduation rates to their actual graduation rates. The
following table contains these departments student faculty ratios, academic index, percent remedial as well as their actual six-year graduation rates. Note that these
departments are the same five from the previous question, so you can review your previous answer to obtain their predicted graduation rate.

Department ID | Student/Faculty Ratio | Academic Index | Percent Remedial | Predicted 6-Year Graduation Rate | Actual 6-Year Graduation Rate

1 25 3.1 9 . 58.34%
2 12 3.6 6 . 75.64%
3 16 2.8 8 . 67.12%
4 30 24 13 . 40.69%
5 23 22 15 . 65.81%

Which department(s) would you include in your list of students who performed surprisingly well? Why did you include them?
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Case Scenario #1

Your provost is focused on improving retention rates and is consequently interested in developing new programs and policies for students who are likely to struggle
during their first year of study. She asks you to develop a method for identifying such students prior to the start of their first year.

Knowing the literature on the topic, you decide to conduct a regression-based prediction. You gather data on first-year GPA, high-school GPA, and ACT scores from
previous cohorts of students, and estimate a regression, which produces the following formula:

Formula: First-year GPA = -0.47 + (High School GPA * 0.5616) + (ACT Score * 0.0654)

You then apply this formula to the student in your incoming class (is this fictional example, the class contains only five students). To apply the formula, use the
previous formula in combination with the data in the following table to produce predictions of first-year GPA for each of the five students (round to the nearest
hundredth). Report these five predictions.

Student ID | High School GPA | ACT Score | Predicted First Year GPA

1 21 27
2 3.78 25
3 3.25 31
4 2.69 19
5 1.7 18

According to the predicted first-year GPA values you calculated, which students are at most risk? Report these student IDs. (In the real world, the provost would
then forward this list of students to an office that provides academic support services.)
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Case Scenario #2

A year later, your provost now wants to understand why some students perform well at their institution. Rather than simply study students with the highest first-year
GPA (which may simply reveal that students with very strong pre-college academic records perform well during their first year of college), she wants to study

students who performed much better than their pre-college academic records would suggest. She asks you to identify these “surprisingly effective” students and
then study them further.

Knowing the literature on this topic, you decide to identify these students by comparing their predicted first-year GPAs to their actual first-year GPA. The below table
contains these students pre-college grades and test scores as well as their actual first-year GPA.

Note that these students are the same five from the previous question, so you can review your previous answer to obtain their predicted first-year GPA.

Student ID | High School GPA | ACT Score | Predicted First Year GPA | Actual First Year GPA

1 21 27 . 3.46
2 3.78 25 . 3.19
3 3.25 31 . 3.40
4 2.69 19 . 2.51
5 1.7 18 . 1.25

Which student(s) would you include in your list of students who performed surprisingly well? Why did you include them?
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Case Scenario #3

The president at State University is concerned that some departments have significantly lower graduation rates than other departments. The overall 6-year
graduation rate at State University is 60.5%, but this measure fluctuates significantly across departments. You are instructed to identify several potential causes and
create a measure that predicts the 6-year graduation rate for all departments. You identified several potential departmental level variables for your regression:
student/faculty ratio, academic index, and the percentage of remedial students. After gathering the data from various institutional databases, you calculate the
following regression:

Formula: Graduation rate = 55.6089 — (Student/Faculty Ratio * 0.698) + (Academic Index * 12.3089) — (Percent Remedial * 1.5677)
You then apply this formula to the students in your incoming class, which for this fictional example, only contains five departments. To apply the formula, use the

above formula in combination with the data in the below table to produce predictions of a six-year graduation rate for each of the five departments (round to the
nearest tenth). Report these five predictions.

Department ID | Student/Faculty Ratio | Academic Index | Percent Remedial | Predicted 6-Year Graduation Rate

1 25 3.1 9
2 12 3.6 6
3 16 2.8 8
4 30 24 13
5 23 22 15

According to the predicted graduation rate values you calculated, which departments are at the greatest risk for low graduation rates? Report these department IDs.




