Psychology 513 Case Study

Assessing A Committee’s Use of Information

A university committee called the Admissions Committee is given the responsibility of deciding whether to admit or not to admit students who failed to meet a university's regular admission criteria.  The committee considers each student's high school GPA, admission test scores, high school transcripts, and personal statements from the students.  Based on this examination, a decision to Admit or Deny is made. 

A summary of key deficiencies is provided to the committee by the university department of admissions.  This summary provides the above GPA and test score information along with a list of deficiencies in basic "unit requirements".  These "unit requirements" are fundamental courses in math, English, science, etc. which students are expected to have taken as part of their high school preparation for college.  The "unit requirements" are part of the university's regular admission requirements.

Presumably, of course, the committee's decisions represent some rational integration of the above information to arrive at a fair decision concerning each student.  Whether or not such a rational integration actually occurs, however, is another matter.   Certainly, if asked, committee members would likely maintain that their decisions represent a fair consideration of all the facts before them.  Given the importance of such decisions, though, one would like some more objective determination of the quality of the committee's decisions.

The need for an objective analysis of the committee decisions is especially important in light of the need to document the fact that admission decisions are not discriminatory with respect to either race or sex.  It is one thing to have a committee member swear that he or she did not consider race or sex of the applicant when arriving at a decision.  It is another to have objective evidence that the race or sex of the applicants did not affect the likelihood of being admitted, all other things being equal.

The data below are from records of such a committee.  The data matrix contains the following information on each of 108 students

HSGPA

High school GPA on a 0 - 4 scale

ACTCOMP
ACT comprehensive score.  On a 0 - 40 scale.

RACE

0 = African American;   1 = White

SEX

0 = Female; 1 = Male 

NUMDEFS
Number of deficiencies in "unit requrements"

DECISION
The committee's decision.  1 = Admit; 0 = Deny

ID      HSGPA   ACT   R   S     DEFS     DEC
1
2.810
9
1
0
1.500
0

2
1.820
10
1
0
0
0

3
3.090
11
1
0
1
1

4
2.020
13
1
1
1.500
0

5
2.540
10
1
1
0.500
0

6
1.300
9
1
1
0
0

7
2.600
13
1
0
2
0

8
1.670
12
1
1
0
0

9
2.090
13
1
1
2.500
0

10
2.300
11
1
0
0
1

11
1.830
20
1
1
0
0

12
2.870
17
1
0
1.500
1

13
1.830
16
0
1
0.333
9

14
2.490
10
1
0
2
0

15
2.160
10
0
0
1.500
0

16
2.780
16
1
1
1.500
0

17
1.670
99
1
1
0
.

18
2.670
11
1
0
0
0

19
2.030
6
1
1
1
0

20
2.320
10
0
1
0
0

21
2.790
10
1
1
2
0

22
1.900
12
0
1
0
0

23
3
99
1
1
0
1

24
2.100
11
1
0
2
0

25
2.100
10
1
1
0
.

26
1.500
12
1
1
0
.

27
1.800
99
1
1
0
.

28
2.600
99
1
1
0
.

29
1.900
14
0
0
0
0

30
3
10
0
1
0
1

31
1.720
29
1
1
0
0

32
1.490
15
1
0
0.500
0

33
1.870
15
1
1
0
1

34
2.800
12
1
0
1.670
0

35
1.840
9
0
0
1.500
0

36
2.580
99
9
0
0
1

37
1.590
14
1
0
0
0

38
2.790
11
0
0
0
1

39
2.020
99
1
1
0
0

40
2.070
15
1
0
2
0

41
2.400
11
0
0
0
1

42
1.900
12
1
0
0
0

43
2.530
8
1
1
3.500
0

44
2.030
12
1
0
2.500
0

45
2.800
7
0
0
0
0

46
1.710
20
1
1
0
0

47
2.500
8
0
0
1.500
0

48
3.600
99
1
1
0
1

49
1.880
10
1
1
2
0

50
2.520
8
0
0
1.500
0

51
2.490
10
1
0
1
0

52
2.450
14
1
0
2
0

53
1.940
99
0
0
0
1

54
1.320
11
1
0
0
0

ID      HSGPA   ACT  R    S    DEFS     DEC
55
3.030
21
1
0
1.500
1

56
2.650
11
1
1
0
1

57
2.300
99
1
1
1.670
1

58
2.300
9
1
0
1.330
0

59
3.040
4
3
1
1
0

60
2.230
10
1
1
0
0

61
1.980
18
1
1
0
1

62
2.420
11
0
0
2
0

63
2.170
11
1
0
0
0

64
2.040
99
1
1
0
.

65
2.510
18
1
1
1.500
0

66
1.780
14
0
0
1
0

67
1.680
13
1
1
0
0

68
2.670
99
0
1
1.670
0

69
1.710
11
0
0
1.500
0

70
2.020
14
0
1
2
0

71
2.500
13
0
1
2.500
0

72
2.740
11
1
1
0
1

73
2.170
99
0
1
0
1

74
1.840
18
1
1
2
0

75
2.420
10
1
0
0
0

76
2.230
15
1
0
2
0

77
2.520
11
1
0
0
1

78
3.130
11
0
0
1
1

79
2.090
11
1
1
0
0

80
2.500
7
0
1
0
0

81
1.840
9
1
1
4
0

82
2.210
11
1
0
0
1

83
1.580
13
1
1
0
0

84
1.430
17
1
1
0
0

85
1.810
11
0
1
2
0

86
2.360
11
1
0
0
0

87
9
19
1
0
0
0

88
2.500
10
1
0
1.500
0

89
1.920
12
1
0
2
0

90
2.310
99
1
1
1.670
0

91
3.380
15
1
0
3
0

92
2.800
8
0
0
0
1

93
2.250
11
0
1
0
1

94
2.440
99
1
0
0
0

95
2.280
11
0
0
0
1

96
1.570
18
1
1
0
0

97
2.240
11
1
1
1.500
0

98
2.570
12
1
0
2
0

99
1.980
15
0
1
0
1

100
2.140
19
1
0
2.500
1

101
2.770
99
0
1
0
1

102
2.290
99
1
1
1
0

103
2.260
10
1
1
0
0

104
2.020
11
1
1
0
0

105
2.100
9
1
1
0
0

106
9
16
1
1
0
0

107
1.920
99
1
1
0
0

108
2.320
9
1
1
0
0


Below are the results of a first multiple regression analysis of the raw data above.  The dependent variable was the DECISION variable.  The independent variables were the applicant scores and demographic characteristics (Race and Sex).
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DECISION

HSGPA  High School GPA

ACT  ACT Score

DEFS

RACE

SEX

DECISION

HSGPA 

High

School

GPA

ACT  ACT

Score

DEFS

RACE

SEX

Correlation is significant at the 0.01 level (2-tailed).

**. 

Correlation is significant at the 0.05 level (2-tailed).

*. 


Discussion:

In situations in which the dependent variable is a dichotomy (0 = Denied; 1=Admitted in this example) it is common to speak of the predictions in terms of the “likelihood” of one of the values in the dichotomy.  Here, we’ll talk about the likelihood of a candidate being admitted and the relationship of that likelihood to the independent variables.

The positive correlation of Decision with HSGPA is to be expected.  Persons with high HSGPA’s were more likely to be admitted.

The lack of correlation with ACT is disappointing.   Since it is a valid predictor of performance in college, it would seem that those with higher ACTs should have been more likely to have been admitted.

The negative correlation of DECISION with NUMDEFS is expected.  Those with more deficiencies were less likely to be admitted.

The negative correlation of DECISION with RACE is interesting.  Since RACE was coded as African-American=0; White=1, the negative sign means that African-Americans were more likely to be admitted by the committee than Whites.

The lack of a significant correlation of DECISION with SEX is not surprising.  The committee was no more likely to admit males than females.

But the above correlations are all simple correlations.  Nothing was controlled for in the computation of any of them.

And since the independent variables are correlated, some of them significantly, we would expect that a multiple regression analysis will yield results which may differ from the above.  The multiple regression follows.

A particularly interesting statistic from the correlation matrix above is the significantly negative correlation between HSGPA and ACT.  This means that applicants with higher HSGPA’s had lower ACT’s.  One possible explanation is the fact that poorer students (from the point of view of ACT) may have taken easier courses (shop, band, athletics) than better students, resulting in higher HSGPA’s.  This would account for the negative correlation between these two variables.   It might also explain the lack of a significant relationship between DECISION and ACT:  If committee members gave greater weight to HSGPA than to ACT then the relationship between DECISION and HSGPA would be positive, but since HSGPA and ACT were negatively correlated, ACT was not significantly related to DECISION.  

Of course, if committee members gave positive weight to ACT (though less than to HSGPA), then ACT should be positively correlated with DECISION in the multiple regression where HSGPA would be “held constant”. 
Regression
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The supposition is supported. 

HSGPA:  Among person equal on the other predictors, applicants with higher HSGPA’s were more likely to be admitted.

The standardized partial regression coefficient was larger than that for ACT, indicating that a one standard deviation difference in HSGPA had a greater influence than a one standard deviation difference in ACT.

ACT:  Among persons equal on the other predictors, applicants with higher ACT’s were more likely to be admitted.

DEFS:  Among persons equal on the other predictors, applicants with fewer DEFS were more likely to be admitted.

RACE:  Among persons equal on the other precdictors, there was no significant relationship of likelihood of admission and RACE although it was close, suggesting a possibility of bias in favor of African-Americans in the committee..

SEX:  Among persons equal on the other predictors, there was no relationship of likelihood of admission and SEX.

Overall Conclusion

Overall, the results bode well for the committee.  Committee decisions were positively related to high school GPA and ACT comprehensive test score and negatively related to number of deficiencies in core high school courses.  I think it's safe to say that most persons would expect such relationships from a university admissions committee.  

The decisions were not related to race and sex.  Again, this lack of relationship would be expected.  The negative, but nonsignificant sign of the t associated with RACE suggests that all other things being equal, the committee might have had a slightly greater likelihood of admitting African-Americans than Whites.  If such a bias did exist, the direction in which it was manifest was the one which would probably be more acceptable.

Plots

Below is a plot of Y's versus Y-hats.  Note the somewhat unusual character of the plot.  Since the Y's are a dichotomous variable, only two values are represented on the vertical axis. 
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Note that the Admit decisions (top row of points) had generally larger predicted Y's than did the deny decisions.  Note also that when a dichotomous variable is the dependent variable, sometimes the predicted Y's can be impossible values (the ;probabilities less than 0 in the graph).  For this reason, among others, most analysts prefer NOT to use LINEAR regression to analyze data in which the dependent variable is dichotomous.  Instead, they prefer a technique called LOGISTIC REGRESSION.  However, analyzing these data using LOGISTIC REGRESSION yields the same conclusions regarding significance of the predictors.

Deny





Admit





Predicted Y








Admission Committee Decisions - 


_981144997.doc


Probability of an Admit Decison







1.0







.8







.6







.4







.2







-.0







-.2







-.4







-.6







DECISION







1.2







1.0







.8







.6







.4







.2







0.0







-.2












