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1.0 Portland State University Background: 

Portland State University (PSU) is a public, non-profit, coeducational research 

university located in the Southwest University District of downtown Portland, Oregon, 

United States. It was founded in 1946 as a post-secondary educational institution for 

World War I Veterans. It evolved into a four-year college over the following two decades, 

and was granted university status in 1969. It is the only public urban university in the 

state of Oregon that is located in a major metropolitan city, and is governed by a board of 

trustees. 

As Oregon’s most affordable public research university, Portland State University offer 

tremendous opportunity to 27,000 students from all backgrounds. Their mission is “let 

knowledge serve the city” reflects their dedication to finding innovative, sustainable 

solutions to local and global problems. 

 

Enrollment 2016-2017 (Fall 2016) 

Total: 27,229 

Undergraduate: 21,633 

Graduate: 5,596 

Women: 14,856 

Men: 12,373 

Full time: 62% 

Part time: 38% 

Student to Faculty Ratio: 17 to 1 

2.0 Project Interview 

Interviewed the PSU OIT Business Intelligence Team Manager on Feb.10th 2017 to 

identify business needs of BI team of PSU and the datasets from their data warehouse 

that can be used to answer identified business questions needed to achieve the key 

business goals. 

2.1 Key Business Goals of the PSU OIT Business Intelligence Team: 

The key business goal of this project is to improve the graduation rates of the PSU 

students. 

 

3.0 Key Business Questions: 

The key business questions this project would like to address are: 

1. Who has graduated from PSU? 

2. Who is still attending PSU? 

3. Of the stop outs from PSU: 

a. Who has gone on to other schools? 
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i. Is there a pattern in the data of certain majors moving on to 

programs at another school? 

b. Who has not gone to other schools? (Who has stopped out?) 

i. The students who have not moved onto other schools, do they need 

assistance from advisors to complete their degree or not? 

4.0 Concepts the PSU OIT using to analyze the data: 

Currently they do not have any analysis data that they can provide us. 

4.0 Data Provided by PSU: 

1. random_clearinghouse.csv 

Contains first time freshmen (PSU freshmen students who came to PSU straight 

from high school) who began in the same term (cohort) and the colleges they have 

attended according to the National Student Clearinghouse.  The identifiers have 

been randomized, but match between files. 

2. random_psu_degrees.csv 

Degrees awarded to the students from PSU. 

3. random_psu_terms_majors.csv 

First and last terms attended for students along with their most recent major. 

5.0 Project Requirements: 

5.1 Key Attributes to use: 

The key attributes to determine the key business questions (Who has graduated from PSU? 

Who is still attending PSU? Who has stopped out? Who has gone on to other schools? Is 

there a pattern in the data of certain majors moving on to programs at another school? 

Who has not gone to other schools?) in the random_clearinghouse.csv, 

randon_psu_degrees.csv and random_psu_terms_majors.csv tables are highlighted in 

blue as shown in tables 1, 2 and 3 below. 
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Table 1. random_clearinghouse 
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Table 2. random_psu_degrees                                                                                                          

 

 
 

Table 3. random_psu_terms_majors 
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5.2 Any bucketing you plan to use for key attributes. 

After reviewing our dataset tables we discovered that students admitted in the same term 

in any given year is being classified in that same year and term cohort. We decided to 

bucket each student in their cohort terms as shown in the table below. 

 

 
 

Table 4. cohort bucketing 

5.3 Algorithms you think are worth trying.  (Only algorithms that were presented in 

the class are allowed) 

1R Algorithm: By combining PSU datasets of Random_psu_term_major containing all 

the psu cohort and the random_degree_psu containing the students that have graduated 

from PSU, we developed a 1R to determine which students have graduated in a selected 

cohort. If the random id in the graduation table is equal to the random id of a student in a 

cohort then graduated equal ‘YES’ else graduated equal ‘NO’. 

 

Bayesian Algorithm (Naive Bayes): Using the data of graduated (graduated =YES) and 

not graduated (graduated =NO) students we can determine the probability of a student 

graduating from PSU in a given cohort, degree, major, student level and college. 

5.4 Evaluation criteria. 

 

1. Students who have graduated from PSU -  

Using 1R algorithm if a student id in a cohort in PSU graduated students 

table(random_psu_degrees) exists in the psu all cohorts 

table(random_psu_terms_majors) then the student’s graduation status equal ‘YES’ 

else if the student id is not present in the PSU graduation table then the student’s 

graduation status is equal ‘NO’. The NO status forms the category of students 

used in further analysis required to answer other business questions. 

psu_terms_majors-GradStatus- No table contain the data of students who have 

never graduated from PSU. 
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Table 5. Students who have graduated from PSU 

 

 
 

Fig 1.Graph of PSU student Graduation 

 

2.  Students who are not graduated in the Cohort and still attending PSU - 

By applying 1R rule to PSU_LAST_ACADEMIC_PERIOD attribute in 

random_psu_term_majors tables the student RANDOM_UID is compared to 

RANDOM_UID for the students not graduated in the clearing house data to determine 

which student ids in PSU are among the not graduated RANDOM_UID in the clearing 

house and with PSU_LAST_ACADEMIC_PERIOD = 201701 (winter 2017). The 

currently enrolled but not graduated PSU students grouped by their cohorts is as shown in 

table 7 and figure 3 below.   
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Table 6. Students are still attending PSU 

 

 
 

Fig 2. Graph of students who are still attending PSU 
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3. Students who are not graduated in the Cohort and transferred to other schools 

By applying 1R rule to random_clearinghouse where COLLEGE_DESC attribute not 

equal to PSU we extracted all the students ids (RANDOM_UID) enrolled in other 

colleges and compared these RANDOM_UIDs to the RANDOM_UIDs of 

random_psu_terms_majors to determine which of the not graduated students in each 

cohort have transferred to other institutions. The outcome is as shown in table 8 and 

figure 4. 

 

 
 

Table 8: Transferred Students in each Cohort 

 

 
 

Fig 4. Graph of the Transferred Students in each Cohort 
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4 Students who have stopped out –  

Comparing the clearinghouse RANDOM_UID to the RANDOM_UID of 

psu_terms_majors we determined which student is not currently enrolled where attribute 

the latest EROLL_TERM in the clearinghouse attribute is less than 201701 (Winter 

2017). 

 

 
 

 

 
Fig.2 Graph of Students Stopped - Never graduated 

 

 

5. Transferred Students by Major -  

 

Using the outcome of step 3 we determined the transfers in each major by filters on 

MAJORS attributes. 
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6.0 Appendix: 

Definition of terms 

Academic Period:  Term (ie Fall 2016 term, Winter 2017 term etc).  Codes for this have 

01 for Winter, 02 for Spring, 03 for Summer and 04 for Fall term.  For example 201604 

is the code Fall 2016. 

Cohort:  Group of students who started at PSU in the same term 

Random UID: Randomized identifier for the student 

Stop Out: Student has not attended PSU for 1 or more terms. 

 

Table Specs 

 

CREATE TABLE "RANDOM_CLEARINGHOUSE"  

   ( "FIRST_NAME" VARCHAR2(255 BYTE),  

 "LAST_NAME" VARCHAR2(255 BYTE),  

 "COHORT_TERM" VARCHAR2(24 BYTE) 

 "RANDOM_UID" VARCHAR2(1020 BYTE),  

 "REC_FOUND_IND" VARCHAR2(255 BYTE),  

 "COLLEGE" VARCHAR2(24 BYTE),  

 "COLLEGE_BRANCH" VARCHAR2(8 BYTE),  

 "COLLEGE_DESC" VARCHAR2(255 BYTE),  

 "COLLEGE_STATE" VARCHAR2(255 BYTE),  

 "COLLEGE_2_4_YEAR" VARCHAR2(255 BYTE),  

 "PUBLIC_PRIVATE" VARCHAR2(255 BYTE),  

 "ENROLL_BEGIN_DATE" DATE,  

 "ENROLL_END_DATE" DATE,  

 "ENROLL_TERM" VARCHAR2(63 BYTE),  

 "ENROLL_STATUS" VARCHAR2(255 BYTE),  

 "ENROLL_STATUS_DESC" VARCHAR2(19 BYTE),  

 "CLASS_LEVEL" VARCHAR2(255 BYTE),  

 "CLASS_LEVEL_DESC" VARCHAR2(35 BYTE),  

 "GRADUATE_UNDERGRADUATE" VARCHAR2(13 BYTE),  

 "ENROLL_MAJOR1" VARCHAR2(255 BYTE),  

 "ENROLL_MAJOR1_CIPC" VARCHAR2(63 BYTE),  

 "ENROLL_MAJOR2" VARCHAR2(255 BYTE),  

 "ENROLL_MAJOR2_CIPC" VARCHAR2(63 BYTE),  

 "GRADUATED_IND" VARCHAR2(255 BYTE),  

 "GRADUATION_DATE" DATE,  
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 "DEGREE_DESC" VARCHAR2(255 BYTE),  

 "DEGREE_MAJOR1" VARCHAR2(255 BYTE),  

 "DEGREE_MAJOR1_CIPC" VARCHAR2(63 BYTE),  

 "DEGREE_MAJOR2" VARCHAR2(255 BYTE),  

 "DEGREE_MAJOR2_CIPC" VARCHAR2(63 BYTE),  

 "DEGREE_MAJOR3" VARCHAR2(255 BYTE),  

 "DEGREE_MAJOR3_CIPC" VARCHAR2(63 BYTE),  

 "DEGREE_MAJOR4" VARCHAR2(255 BYTE),  

 "DEGREE_MAJOR4_CIPC" VARCHAR2(63 BYTE) 

   ); 

 

 

CREATE TABLE "RANDOM_PSU_DEGREES"  

   ( "RANDOM_UID" NUMBER,  

 "ACADEMIC_PERIOD_GRADUATION" VARCHAR2(63 CHAR),  

"DEGREE" VARCHAR2(63 CHAR),  

 "DEGREE_DESC" VARCHAR2(255 CHAR),  

"MAJOR" VARCHAR2(63 CHAR),  

 "MAJOR_DESC" VARCHAR2(255 CHAR),  

 "STUDENT_LEVEL" VARCHAR2(63 CHAR),  

 "STUDENT_LEVEL_DESC" VARCHAR2(255 CHAR),  

 "COLLEGE" VARCHAR2(63 CHAR),  

 "COLLEGE_DESC" VARCHAR2(255 CHAR),  

 "SEC_MAJOR" VARCHAR2(63 CHAR),  

 "SEC_MAJOR_DESC" VARCHAR2(255 CHAR),  

 "THIRD_MAJOR" VARCHAR2(63 CHAR),  

 "THIRD_MAJOR_DESC" VARCHAR2(255 CHAR),  

 "FOURTH_MAJOR" VARCHAR2(63 CHAR),  

 "FOURTH_MAJOR_DESC" VARCHAR2(255 CHAR)  

"FIFTH_MAJOR" VARCHAR2(63 CHAR),  

 "FIFTH_MAJOR_DESC" VARCHAR2(255 CHAR) 

 "SIXTH_MAJOR" VARCHAR2(63 CHAR),  

 "SIXTH_MAJOR_DESC" VARCHAR2(255 CHAR) 

    ) ; 

 

 

CREATE TABLE "RANDOM_PSU_TERMS_MAJORS"  

   ( "RANDOM_UID" NUMBER,  

 "PSU_FIRST_ACADEMIC_PERIOD" VARCHAR2(63 CHAR),  

 "PSU_LAST_ACADEMIC_PERIOD" VARCHAR2(63 CHAR),  
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 "STUDENT_LEVEL_PRI1" VARCHAR2(63 CHAR),  

 "MAJOR1_PRI1" VARCHAR2(63 CHAR),  

 "MAJOR1_DESC_PRI1" VARCHAR2(255 CHAR),  

 "MAJOR2_PRI1" VARCHAR2(63 CHAR),  

 "MAJOR2_DESC_PRI1" VARCHAR2(255 CHAR),  

 "MAJOR3_PRI1" VARCHAR2(63 CHAR),  

 "MAJOR3_DESC_PRI1" VARCHAR2(255 CHAR),  

 "MAJOR4_PRI1" VARCHAR2(63 CHAR),  

 "MAJOR4_DESC_PRI1" VARCHAR2(255 CHAR)  

"MAJOR1_PRI2" VARCHAR2(63 CHAR),  

 "MAJOR1_DESC_PRI2" VARCHAR2(255 CHAR) 

 "MAJOR2_PRI2" VARCHAR2(63 CHAR),  

 "MAJOR2_DESC_PRI2" VARCHAR2(255 CHAR), 

 "MAJOR3_PRI2" VARCHAR2(63 CHAR),  

 "MAJOR3_DESC_PRI2" VARCHAR2(255 CHAR), 

 "MAJOR4_PRI2" VARCHAR2(63 CHAR),  

 "MAJOR4_DESC_PRI2" VARCHAR2(255 CHAR) 

    ) ; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


