SSI Documentation - Matrix with the primary data sources for the data elements in SSI
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Technical Documentation 
Description
[bookmark: _GoBack]This documentation is intended to provide technical specifications and more detail regarding the SSI calculations, data sources, storage mechanisms, and logic used to determine the components of the SSI models. It will be updated as the models change. 
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Full-Time Enrollment (FTE) (Subsidy) 
Description
The Subsidy Full-Time Enrollment (FTE) process collects the student enrollment data, as submitted by the institutions, and analyzes it for subsidy purposes. This includes collecting Course Enrollment (CN) data, as well as Student Enrollment (SN) data (for Professional students) and Cross Registration (XR) data (when applicable), determining subsidy eligibility for the enrollments and assigning a corresponding subsidy model to them, and determining risk factors for each student.

Degree Completion (Subsidy) 
Description
The Subsidy Degree Completion process collects the Degree/Certificate Earned (DC) data, as submitted by the institutions, and analyzes it for subsidy purposes. This includes collecting the associated Course Enrollment (CN) data for students that have earned a degree, as well as Student Enrollment (SN) data (for Professional students), identifying previously earned degrees, calculating the share of degree costs per campus and pro-rating degrees based on previously earned degrees, determining subsidy eligibility for each degree and risk factors for each student, and identifying the degree credits to associate with each record based on the courses taken and any applicable bonus awards.



Full-Time Enrollment (FTE) (Subsidy) 
Description
The Subsidy Full-Time Enrollment (FTE) process collects the student enrollment data, as submitted by the institutions, and analyzes it for subsidy purposes. This includes collecting Course Enrollment (CN) data, as well as Student Enrollment (SN) data (for Professional students) and Cross Registration (XR) data (when applicable), determining subsidy eligibility for the enrollments and assigning a corresponding subsidy model to them, and determining risk factors for each student.
The underlying code for the Subsidy FTE process was re-written in conjunction with the HEI Rewrite Project in 2018. The legacy code was a Perl program, which used a series of SQL queries broken up into a number of steps (8) and sub-steps to gather and format the data. The code was re-written with a combination of PL/SQL and Informatica ETL, using updated SQL statements to go against the new data model. The new process uses tables that are refreshed with current data on a nightly basis, allowing institutions to see their "real-time" FTE data, as it pertains to the subsidy process. This has eliminated the need for the institutions to wait until their data is "finalized" before they can view it through the subsidy lens. While there is still a "finalization" process controlled by ODHE, this process now simply moves the "live" data from the tables that are refreshed nightly, to a set of "archived" tables that store the data indefinitely. This captures the data as it will be used during each of the subsidy periods; Period 1 for the Projections in the Spring and Period 2 for the True-Up in the Fall.
Because of the way in which FTE data was used and calculated for subsidy between the 2yr and 4yr schools had changed over time, the code base for these two groups diverged in the legacy system. While the primary code continued to calculate the FTE data for all of the schools, the data for the 2yr schools was ignored and a different data set was created (using a separate program) any time it was needed. These code sets have been re-integrated into a single process and set of tables. Although the 2yr and 4yr schools still use different risk factors, all of the factors are identified for all of the records, and separate 2yr and 4yr at-risk numbers are calculated and stored for each school.
The following objects are used in the Subsidy FTE process:
	Object
	Object Type
	Purpose

	HEI_ODS.P_POPULATE_SUBSIDY_LIVE
	Database Stored Procedure
	Contains the actual pl/sql code that is used to calculate the Subsidy FTE data and insert it into the "live" tables

	wf_SUBSIDY_LIVE
	Informatica ETL Workflow
	Calls the procedure above to refresh the "live" Subsidy FTE data nightly

	HEI_DM.SUBSIDY_DETAIL
	Database Table
	Stores the "live" Subsidy FTE detail-level data that is refreshed nightly

	HEI_DM.SUBSIDY_SUMMARY
	Database Table
	Stores the "live" Subsidy FTE summary-level data that is refreshed nightly

	HEI_DM.PKG_SUBSIDY_UTIL
	Database Stored Procedure
	Copies the "live" Subsidy FTE data (summary and detail) to the "archive" tables to "finalize" it for subsidy purposes

	HEI_DM.SUBSIDY_DETAIL_FINAL
	Database Table
	Stores the "archived" Subsidy FTE detail-level data that is inserted on finalization

	HEI_DM.SUBSIDY_SUMMARY_FINAL
	Database Table
	Stores the "archived" Subsidy FTE summary-level data that is inserted on finalization

	HEI_DM.SUBSIDY_CONTROL
	Database Table
	Stores metadata regarding each time the Subsidy FTE finalization process is run and the "archive" tables are populated





Degree Completion (Subsidy) 
Description
The Subsidy Degree Completion process collects the Degree/Certificate Earned (DC) data, as submitted by the institutions, and analyzes it for subsidy purposes. This includes collecting the associated Course Enrollment (CN) data for students that have earned a degree, as well as Student Enrollment (SN) data (for Professional students), identifying previously earned degrees, calculating the share of degree costs per campus and pro-rating degrees based on previously earned degrees, determining subsidy eligibility for each degree and risk factors for each student, and identifying the degree credits to associate with each record based on the courses taken and any applicable bonus awards.
The Subsidy Degree Completion process is divided into two main components, and ETL process and a PL/SQL process. First, an ETL process runs nightly, which identifies the degrees awarded by both the 2yr and 4yr institutions, and collects relevant information about the degree and/or degree-earning student. A subsequent ETL process then runs to identify the courses taken by each of the degree-earning students and collects relevant information about them as well. Both of these ETL processes store the data in tables, which are fully reloaded every night. After the tables are refreshed, a series of Materialized Views are then run against them, which apply the majority of the subsidy logic that translates the raw data into the output needed for the subsidy process. Because of the substantial differences that exist between how the 2yr and 4yr institutions handle this degree completion component of subsidy, there are separate materialized views for each of them.

The following objects are used in the Subsidy Degree Completion process:
	Object
	Object Type
	Purpose

	wf_SUBSIDY_DEGREES
	Informatica ETL Workflow
	Collects applicable degrees for the subsidy window and looks-up relevant information about the degree-earning student (i.e. Age, Race, etc...)

	HEI_DM.SUBSIDY_DC_DEGREES
	Database Table
	Stores degree/student data collected from ETL above and refreshed nightly with both 2yr and 4yr institutions/degrees

	wf_SUBSIDY_COURSES
	Informatica ETL Workflow
	Collects course enrollment data for degree-earning students identified above & student enrollment data for PR students, and relevant data

	HEI_DM.SUBSIDY_DC_COURSES
	Database Table
	Stores course data for degree-earning students collected from ETL above and refreshed nightly with both 2yr and 4yr data

	HEI_DM.MV_SUBSIDY_DC_IUC_DETAIL
	Database Materialized View
	Applies 4yr subsidy logic to the data stored in the tables above; refreshed nightly to provide a "live" view of the detail-level data

	HEI_DM.MV_SUBSIDY_DC_IUC_SUMMARY
	Database Materialized View
	Applies 4yr subsidy logic to the data stored in the tables above; refreshed nightly to provide a "live" view of the summary-level data

	HEI_DM.MV_SUBSIDY_DC_CC_DETAIL
	Database Materialized View
	Applies 2yr subsidy logic to the data stored in the tables above; refreshed nightly to provide a "live" view of the detail-level data

	HEI_DM.MV_SUBSIDY_DC_CC_SUMMARY
	Database Materialized View
	Applies 2yr subsidy logic to the data stored in the tables above; refreshed nightly to provide a "live" view of the summary-level data

	HEI_DM.SUBSIDY_DC_IUC_DETAIL_FINAL
	Database Table
	Stores the "archived" copy of the finalized 4yr degree completion detail-level data from MV_SUBSIDY_DC_IUC_DETAIL

	HEI_DM.SUBSIDY_DC_IUC_SUMMARY_FINAL
	Database Table
	Stores the "archived" copy of the finalized 4yr degree completion summary-level data from MV_SUBSIDY_DC_IUC_SUMMARY

	HEI_DM.SUBSIDY_DC_CC_DETAIL_FINAL
	Database Table
	Stores the "archived" copy of the finalized 2yr degree completion detail-level data from MV_SUBSIDY_DC_CC_DETAIL

	HEI_DM.SUBSIDY_DC_CC_SUMMARY_FINAL
	Database Table
	Stores the "archived" copy of the finalized 2yr degree completion summary-level data from MV_SUBSIDY_DC_CC_SUMMARY

	HEI_DM.SUBSIDY_DC_IUC_CONTROL
	Database Table
	Stores metadata regarding each time the 4yr Subsidy Degree Completion finalization process is run and the "archive" tables are populated

	HEI_DM.SUBSIDY_DC_CC_CONTROL
	Database Table
	Stores metadata regarding each time the 2yr Subsidy Degree Completion finalization process is run and the "archive" tables are populated



ETL Procedures
As identified above, there are two ETL processes that collect the data related to the Subsidy Degree Completion process.
The first, wf_SUBSIDY_DEGREES, collects the Degree Certificate Earned (DC) records for the current year (according to the current date) and the previous two years. The ETL also then collects various data elements associated with each degree and the student earning the degree, which are then used by the subsidy logic found in the downstream materialized views. The expectation is that the ETL will only need to be updated in scenarios where completely new data elements are required for the degree completion subsidy process. On the other hand, the manner in which those data elements are used is all encapsulated in the downstream materialized views, for which the code is more readily available and can be more easily replicated and/or modified when needed. Additionally, the materialized view code can be directly supplemented with additional data elements, in the scenario where simulations are being performed prior to determining whether or not those additional elements should be used in the subsidy degree completion process. The elements can then be added to the ETL process if it is decided that they should be carried forward.
The data captured by the ETL process is outlined below:
· DEGEE_CERT_LEVEL_CODE - If LEVEL_COMPLETED is '09' set to '17', if '10' set to '18', else leave as-is
· DEG_LEVEL - If LEVEL_COMPLETED_CODE is '09' set to '17', if '10' set to '18', if 'A2/T2/TA/G2' set to '02', if 'A3' set to '03', if 'A5' set to '05', if 'A7' set to '07', else leave as-is
· DEG_TYPE - If LEVEL_COMPLETED_CODE in '07/09/10/17/18/19' set to 'GRAD', if '03/A3/05/A5' set to 'UND'
· FISCAL_YEAR - Lookup the DIM_TERM.FISCAL_YEAR associated with the FACT_DEGREES.EARNED_TERM_KEY
· TERM_TYPE_CODE - Lookup the DIM_INSTITUTION.TERM_TYPE_CODE associated with the degree-granting institution based on the FACT_DEGREES.EARNED_TERM_KEY
· MAX_PELL_EFC - Lookup the PELL_ELIG_AMOUNTS.MAX_EFC for the EFC_YEAR corresponding to the FISCAL_YEAR in which the degree was earned
· PRIMARY_EFC - Lookup the minimum ISIR_STUDENT.PRIMARY_EFC_AMT for the student from 2008 to the FISCAL_YEAR in which the degree was earned
· PREV_DEGREE_SECTOR_YT/FY - Lookup the EARNED_TERM_KEY and FISCAL_YEAR for the most recent previously earned degree of the same DEG_LEVEL by the student from a 4yr main or branch campus (if applicable)
· PREV_DEGREE_YT/FY - Lookup the EARNED_TERM_KEY and FISCAL_YEAR for the most recent previously earned degree of the same DEG_LEVEL by the student from any institution (if applicable)
· PREV_DEGREE_TYPE_YT/FY - Lookup the EARNED_TERM_KEY and FISCAL_YEAR for the most recent previously earned degree of the same DEG_TYPE (UND/GRD) by the student from a 4yr main or branch campus (if applicable)
· BIRTH_YR - Lookup the maximum DIM_PERSON.BIRTH_YR values associated with the student for all institutions, then keep the max value of those to associate with the degree/student
· NONRESIDENT_ALIEN_FLAG - Lookup the maximum DIM_PERSON.NONRESIDENT_ALIEN_FLAG (Y/N) associated with the student for all institutions, then keep the max value (Y/N) of those to associate with the degree/student
· ETHNICITY_TERMS_FLAG - Lookup the maximum DIM_PERSON.ETHNICITY_TERMS_FLAG (Y/N) associated with the student for all institutions, then keep the max value (Y/N) of those to associate with the degree/student
· AIAN - Lookup the maximum DIM_PERSON.AIAN (Y/N) associated with the student for all institutions, then keep the max value (Y/N) of those to associate with the degree/student
· ASIAN - Lookup the maximum DIM_PERSON.ASIAN (Y/N) associated with the student for all institutions, then keep the max value (Y/N) of those to associate with the degree/student
· BAA - Lookup the maximum DIM_PERSON.BAA (Y/N) associated with the student for all institutions, then keep the max value (Y/N) of those to associate with the degree/student
· NHOPI - Lookup the maximum DIM_PERSON.NHOPI (Y/N) associated with the student for all institutions, then keep the max value (Y/N) of those to associate with the degree/student
· WHITE - Lookup the maximum DIM_PERSON.WHITE (Y/N) associated with the student for all institutions, then keep the max value (Y/N) of those to associate with the degree/student
· UNDERPREPARED_MATH_FLAG - Lookup the maximum DIM_PERSON.UNDERPREPARED_MATH_FLAG (Y/N) associated with the student for all institutions, then keep the max value (Y/N) of those to associate with the degree/student
· MINORITY - Lookup the maximum value of DIM_PERSON.ETHNICITY_TERMS_FLAG/BAA/AIAN or set to "Y" if DIM_PERSON.RACE in 'BL/AI/HS', then keep the max value (Y/N) of those to associate with the degree/student
FAFSA/ISIR Data
· Source: Information for Financial Aid Professionals (IFAP) - Federal Student Aid Office of the US Department of Education
· Purpose: The Free Application for Federal Student Aid (FAFSA) data, more accurately referred to as the Institutional Student Information Record (ISIR) when obtained from the federal government, is used to identify financially at-risk students as part of the FTE, Degree Completion (both 2-year and 4-year) and Transfer Completion (2-year only) components of the subsidy process. It is also used to identify first-generation at-risk students, as used by the Degree Completion component of the subsidy process for the IUC (4-year) schools.
· Steps to obtain the data:
1. A daily ETL job is run that obtains any pending ISIR files from the federal government and downloads them via SFTP
2. Data from the files is then loaded to the database via ETL as well
· Usage:
. HEI_EXTRANS.FA_ISIR_EXTRANS_TBL - This is the initial landing spot for the data loaded from the file to the database via ETL
. wf_HEI_ISIR - This is an Informatica ETL process that loads the data from the ISIR files into the EXTRANS table identified above
. HEI_ODS.ISIR_STUDENT - This is the primary landing spot for the ISIR data once transferred from the EXTRANS schema to the ODS schema (there are numerous other ISIR_STUDENT_XXXX tables that the data is split up into as well)
. wf_HEI_ISIR_ODS - This is an Informatica ETL process that loads the ISIR data from the EXTRANS table to the ODS tables identified above
. HEI_DM.FACT_ENROLLMENTS - This contains a flag for identifying a student as being "Pell EFC Eligible" or "OCOG EFC Eligible" based on their EFC only
. wf_FACT - This is an Informatica ETL process that looks up the ISIR EFC data for each student from the Student Enrollment (SN) data, to flag them as Pell/OCOG EFC Eligible in the DM table identified above
. HEI_DM.SUBSIDY_DC_DEGREES - This stores the base level of degree data for the Degree Completion process (both 2-year and 4-year), and contains columns for OCOG/Pell EFC Eligibility, as well as the Mother/Father high grade level (used to identify first-generation students)
. wf_SUBSIDY_DEGREES - This is an Informatica ETL process that obtains the base level of degree data for the Degree Completion process (both 2-year and 4-year), stored in the table identified above. It references both the FACT_ENROLLMENTS table (to identify OCOG/Pell EFC Eligibility) as well as the HEI_ODS.ISIR_STUDENT table directly (to obtain the Mother/Father high grade levels for first-generation identification)
. HEI_DM.MV_SUBSIDY_DC_IUC_DETAIL - This is what collects the Degree Completion data for the IUC (4-year) schools as part of the subsidy process. It references the OCOG EFC Eligibility flag in the table identified above, as well as the Mother/Father High Grade Level values (in order to determine First Generation At-Risk)
. HEI_DM.MV_SUBSIDY_DC_CC_DETAIL - This is what collects the Degree Completion data for the CC (2-year) schools as part of the subsidy process. It references the Pell EFC Eligibility flag in the table above.
. HEI_DM.SUBSIDY_DETAIL - This is a temporary table (refreshed nightly) that contain the data used for the FTE component of the subsidy process. As such, it contains columns for OCOG/Pell EFC Eligibility, which is used as the Financially At-Risk determinant for both the 2-year and 4-year FTE component of the subsidy process.
. HEI_DM.SUBSIDY_DETAIL_FINAL - This is a finalized table that contains a copy of the data from the temporary table above at the point of finalization.
. HEI_ODS.P_POPULATE_SUBSIDY_LIVE - This is an Informatica ETL process that populates the FTE data used in the subsidy process, which contains flags for OCOG and Pell EFC Eligibility
ODJFS Data
· Source: Ohio Department of Jobs and Family Services (ODJFS)
· Purpose: The undergraduate degrees conferred to students identified as out-of-state residents during all terms of their studies who remain in the state of Ohio one year after graduation shall be weighted by a factor of 50 per cent. In order to avoid unnecessary delay in awarding SSI for degrees earned, it was agreed that an institutional ‘stay-in-state’ rate would be determined and used as a proxy for knowing which graduates remained. This is determined by using the UI wage records matched to recent graduates.
· Steps to obtain the data (Note: This process is currently being re-written to work with the new HEI system. The process listed below is what was used in the old system, and will likely be similar to the new process):
1. ODHE generates a list of SSNs of students to send to ODJFS to be matched
2. ODHE manually uploads the list to ODFS using a web-based application
3. Once ODJFS completes the match, ODHE is informed and they download the results from the web-based application
· Usage:
. HEI_ODS.EMPLOYER_SIC - Contains Standard Industrial Classification (SIC) Codes assigned to each Employer tracked by ODJFS
. HEI_ODS.OBES_EMPL - Contains the Employer information for each student sent to ODJFS for matching, as well as data about that student's employment
. HEI_ODS.EMPL_QTR_WAGE - Contains quarterly employment data about each student sent to ODJFS for matching
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SSI Funding 

Component

Base

Share of 

Sector Level 

Formula

At-Risk Weight At-Risk Factors Cost Basis

Institutional Data 

Used

Reporting 

Timeframe for 

Institutional Data 

Data from the HEI 

Subsidy Process

Internal Data or 

Calculation - Source

External  Data (Not 

provided by Institutions) - 

Tables in HEI

External Data: Timing

Data that Transacts 

with HEI or External 

Data in the SSI

Course Completion

Most recent  

3 year 

Average

50% 15%

Financial, Academic 

Preparation, Age, 

Minority Status

Yes, statewide 

average model costs

HEI Enrollment (SE-

SN-CN-CI) 

After each term (SE-

SN-CN-CI)  

Risk Factors - 

Financial, Academic, 

Age, Race

Resource Analysis Process, 

based on Enrollment, 

Financial and Facility files. 

Based on DOB, 

FAFSA - EFC Data  Available in Tables from FAFSA

Pell Eligible - Set by 

FSA:https://ifap.ed.gov/

Milestone/ Degree 

Completion

Lagged 3 

year Average

25%

Variable by # of Risk 

Factors: (1)25%; 

(2)66%; (3)150%; 

(4)200%

Financial, Academic 

Preparation, Age, 

Minority Status

Yes, statewide 

average degree 

costs

HEI Enrollment and 

Name File (DC-SE-SN-

CN-CI)

After each term (SE-

SN-CN-CI) and Once 

each fiscal year -DC

Risk Factors - 

Financial, Academic, 

Age, Race

Based on DOB, 

race/ethnicity submitted in 

SE file. 

NSC Tables based on matches 

returned from NSC

NSC student match occurs 

one time per year based 

on request from ODHE 

staff to OH-TECH

National Student Clearing 

House Student Tracker 

Data

Success Points

Lagged 3 

year Average

25% N/A N/A
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shares of total 
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HEI Enrollment (SE-

SN-CN-CI)
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Count of Students 
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college level coursework at 

that institution. English and 
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Community Colleges
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SSI Funding 

Component

Base

Share of 

Sector Level 

Formula

At-Risk Weight and 

index

At-Risk Factors Cost Basis

Institutional Data 

Used

Institutional Data 

Used

Data from the HEI Subsidy 

Process

Internal Data or 

Calculation - Source

External  Data (Not 

provided by 

Institutions) - Tables 

External Data: Timing

Data that Transacts 

with HEI or External 

Data in the SSI

Course Completion

Most recent  3 

year Average

30%

Variable by Model 

and index is variable 

by institution

Financial & 

Academic 

Preparation

Yes, statewide 

average model 

costs

HEI Enrollment (SE-

SN-CN-CI)

After each term 

Risk Factors - Financial & 

Academic

Resource Analysis 

Process, based on 

Enrollment, Financial 

and Facility files

FAFSA - EFC Data  Available in OCOG Tables from FAFSA

Pell Eligible (Set by 

Feds:http://www.ifap.ed

.gov/ifap/wst.jsp)

Degree Completion

Most recent  3 

year Average

50%

Variable by student 

at-risk categories; 

empirical calculation 

of likelihood to 

complete.

Financial, 

Academic 

Preparation, Age, 

Minority Status, 

First Generation

Yes, statewide 

average degree 

costs

HEI Enrollment  (DC-

SE-SN-CN-CI)

After each term (SE-

SN-CN-CI) and Once 

each fiscal year - DC 

Risk Factors - Financial, 

Academic, Age, Race, First 

Generation

Academic, Age, Race 

from the SE file

FAFSA - EFC to 

determine financial 

need and First 

Generation; ODJFS UI 

Wage Data for Out-of-

State rate

Available in OCOG Tables 

from FAFSA UI Wage 

Match is done in late 

fall/early December 

Medical 

Most recent  3 

year Average

N/A N/A

HEI Enrollment  (SE-

SN-CI)

After each term 

Source for Med FTEs, subsidy 

FTE process

Doctoral - FTEs, 

Research, and 

Degrees

Most recent  3 

year Average

N/A N/A

Yes, statewide 

average degree 

and model costs

HEI Enrollment (DC-

SE-SN-CN-CI)

After each term 

Eligible FTEs used for 

historical doc FTEs

Research - Higher 

Education Research 

and Development 

Survey (HERD)

Most recent annual survey 

data from NSF

https://ncsesdata.nsf.go

v/ids/herd

Universities

20%


