
November 28, 2018

1



 GROUP BY allows you to aggregate your data 
at a certain level. But you can only have one 
grouping per query.

 What if you wanted to:
1. Have a rolling average (maybe due to small 

cell sizes)
2. Compare subgroups to larger groups
3. Count consecutive terms a student was 

enrolled
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 OLAP (Online Analytical Processing) functions 
allow you to flexibly create subgroups in your 
query 

 Somewhat similar in concept to table 
calculations in Tableau

 DUG has previously covered some of these 
functions: ROW_NUMBER, RANK, DENSE_RANK
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 PARTITIONS: 
subgroups in the 
data that you 
want to analyze 
OVER

 WINDOW FRAMES: 
moving frames 
inside each 
PARTITION

5



 DUG previously used PARTITIONS to create 
row numbers and ranks

 Three-year rolling average of graduation 
rates by ethnicity: Each ethnic group could 
be a PARTITION in your data. The WINDOW 
FRAME could be the prior year, the current 
year, and the following year. During the 
first year and last year, the WINDOW would 
only include two years.

6



 [Function] OVER (PARTITION BY [A],[B] ORDER 
BY [C],[D] [Window Frame])

 Partition, order, and window frame are all 
optional

 Two types of window frames: ROWS (based on 
the actual order/number of rows) and RANGE 
(based on the variable you ORDER BY)

(This is for DB2, other databases may differ)
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 ROWS BETWEEN 1 PRECEDING AND 1 FOLLOWING
 ROWS BETWEEN UNBOUNDED PRECEDING AND 

CURRENT ROW
 ORDER BY year asc RANGE between CURRENT 

ROW and 3 FOLLOWING (this will include all rows 
with values for “year” that match the current row 
or the three years after that

Note:When using “RANGE”, you can only have one 
numeric variable in the ORDER BY

(This is for DB2, other databases may differ)
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For fall 2017, show the likelihood of being first-generation by UC 
race/ethnic 6-category compared to the campus overall. For example, if 
50% of group X is first-generation compared to 25% at the campus overall, 
then the likelihood would be 2.0. Limit the query to undergraduates.

This query does not use a WINDOW FRAME. The key is the two 
different partitions. 
select distinct ACADEMIC_YR, CAMPUS_CD, ENR_UC_ETHN_6_CAT, 

float(avg(CASE when PARENT_EDUCATION_LVL='No College' then 1.0 else 0 end) 

OVER (Partition by ACADEMIC_YR, CAMPUS_CD, ENR_UC_ETHN_6_CAT))/

float(avg(CASE when PARENT_EDUCATION_LVL='No College' then 1.0 else 0 end) 

OVER (Partition by ACADEMIC_YR, CAMPUS_CD)) AS FirstGenDiff

FROM IRAP_BI.ENROLLMENT_DM

WHERE STUD_LVL_UGR='Undergraduate' and ACADEMIC_YR=2017



 Percent First Gen: float(avg(CASE when PARENT_EDUCATION_LVL='No College' then 1.0 
else 0 end)

 Note the use of “float” and “1.0” to force DB2 not to round to whole numbers.

select distinct ACADEMIC_YR, CAMPUS_CD, ENR_UC_ETHN_6_CAT, 

float(avg(CASE when PARENT_EDUCATION_LVL='No College' then 1.0 
else 0 end) OVER (Partition by ACADEMIC_YR, CAMPUS_CD, 
ENR_UC_ETHN_6_CAT))/

float(avg(CASE when PARENT_EDUCATION_LVL='No College' then 1.0 
else 0 end) OVER (Partition by ACADEMIC_YR, CAMPUS_CD)) AS
FirstGenDiff

FROM IRAP_BI.ENROLLMENT_DM

WHERE STUD_LVL_UGR='Undergraduate' and ACADEMIC_YR=2017
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 Create a 2-year rolling average of the share of 
American Indian undergraduates who are first-
generation, by campus. Thus, combine 2016 and 
2017, 2015 and 2016, and so forth. Sort the results 
from most recent to oldest and then by campus code.

 Hint: Percent First Gen: float(avg(CASE when
PARENT_EDUCATION_LVL='No College' then 1.0 
else 0 end)

 Hint: Window range syntax: ORDER BY ACADEMIC_YR 
asc RANGE BETWEEN 1 PRECEDING AND CURRENT ROW
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Don’t turn the page unless you 
want to see the answers
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select distinct ACADEMIC_YR, CAMPUS_CD,
float(avg(CASE when PARENT_EDUCATION_LVL='No College' then
1.0 else 0 end) OVER (Partition by CAMPUS_CD order by
ACADEMIC_YR asc
RANGE BETWEEN 1 PRECEDING AND CURRENT ROW)) AS FirstGen
FROM IRAP_BI.ENROLLMENT_DM
WHERE STUD_LVL_UGR='Undergraduate' AND
ENR_UC_ETHN_6_CAT='American Indian'
ORDER BY ACADEMIC_YR desc, campus_cd



 Three types of functions:
1. Numbering: ROW_NUMBER
2. Ranking: LAG, LEAD, RANK, DENSE_RANK, 

PERCENT_RANK, CUME_DIST, NTILE
3. Aggregation: FIRST_VALUE, LAST_VALUE, 

RATIO_TO_REPORT, AVG, COUNT, MAX, 
MIN, RANGE, STDEV, SUM, VARIANCE

(This is for DB2, other databases may differ)
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