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1. Definitions

Academic year

The year from 1 August to 31 July. Throughout the publication this is denoted in
the format ‘2012/13’ to describe the year from 1 August 2012 to 31 July 2013.

Advanced Learner
Loan (ALL)

A fee loan payable to Further Education (FE) providers on behalf of FE learners
who meet the eligibility criteria and started a FE course on or after 1 August
2013.

Cancelled loans

The borrower no longer has any liability to repay as provided for in the loans
regulations. A borrower’s liability is cancelled:

e On the death of the borrower;

¢ On reaching the age or length of time cancellation criteria for their loan
(which varies by loan product); or,

e If borrower is in receipt of a disability related benefit and permanently
unfit for work.

Capitalised interest

The interest accrued on student loans is added to a borrower’s loan balance,
rather than requiring repayment at the time it is accrued.

Doctoral loan

Loans issued to students on doctoral courses, on the Plan 3 repayment system.
They are paid directly to students and can be used to cover fees or living costs.

Domicile

The usual residence of a student in the period prior to commencement of study.
The financial support available to students from Government can vary for
students from different domiciles. This publication includes forecasts of entrant
numbers for English and EU domiciled students. Wherever ‘EU domiciled’
students are referred to this includes students domiciled in countries other than
the UK that count as EU domiciled for funding purposes.

Entrants

Students in their first year of study. Defined as those starting a course in the
academic year who have not been active at the same broad level of study at the
same provider in either of the two previous academic years.

Face value of loan
book

The total outstanding balance of the loan book. This will include all previous loan
outlay and accrued interest, less any repayments or loan cancellations.

Financial year

The year from 1 April to 31 March. Throughout the publication this is denoted in
the format ‘2012-13’ to describe the year from 1 April 2012 to 31 March 2013.

Some aspects of the student loan system are based on tax years (the 12 month
period starting on 6 April), but as a simplification the student loan models
assume that this is the same as the equivalent financial year.

Fully repaid loan

The borrower has repaid the loan in full during their repayment term without it
being cancelled.

Higher education full-
time loan

Loans available to students on full-time higher education courses, including first
degrees, sub-degrees and certain postgraduate courses (e.g. Postgraduate
Certificate in Education or PGCEs) that are eligible for the undergraduate loan
system

Higher education part-
time loan

Loans available to students on part-time higher education courses with an
intensity of 25% or higher.




Income Contingent
Repayment (ICR) loan

Loans for which the required repayments are based on the borrower’s income.
The type of student loan that has been available to students since 1998.

Liable to make
repayments

The borrower has a remaining loan balance and has reached their Statutory
Repayment Due Date (SRDD).

Maintenance loan

Maintenance loans are loans to cover living costs, paid directly to the student.

Master’s loan

Loans issued to students on master’s courses, on the Plan 3 repayment system.
They are paid directly to students and can be used to cover fees or living costs.

Plans 1,2 and 3

The ICR loan scheme has been separated into different repayment
arrangements called Plans 1, 2 and 3. While they operate in a similar manner,
they differ in some ways such as the repayment thresholds, interest rates and
the length of borrowers’ repayment terms.

Plan 1 is the loan system for undergraduate students that started courses before
September 2012, Plan 2 the system for undergraduates since September 2012
and for Advanced Learner Loans, and Plan 3 the system for postgraduate loans
introduced in 2016.

Resource Account
Budgeting (RAB)
charge

Used in the DfE annual accounts, this is the proportion of loan outlay that is
expected to not be repaid when future repayments are valued in present terms.

Repayment term

The period for which a loan borrower is liable to make repayments based on
their income. At the end of a borrowers’ repayment term any remaining loan
balance is cancelled.

Repayment threshold

The annual income threshold above which borrowers are required to make
repayments on any eligible income. Plan 1 and Plan 2 loan borrowers are
required to pay 9% of any earnings above the threshold and Plan 3 borrowers
will be required to repay 6%.

Statutory Repayment
Due Date (SRDD)

The point a borrower becomes liable to begin repaying a loan, normally the start
of the tax year (6 April) after graduating or otherwise leaving their course. After
the SRDD borrowers are required to make repayments if their income is above
the repayment threshold.

Stock charge

Used in the DfE annual accounts, this is the proportion of the total outstanding
face value of the loan book that is expected to not be repaid when future
repayments are valued in present terms.

Tax year

The 12 month period starting on 6 April. As a simplification, the student loan
models assume that this is the same as the equivalent financial year running for
12 months from 1 April. Repayment thresholds are fixed for the duration of each
tax year and borrowers’ SRDDs are at the start of the tax year after they
graduate or otherwise leave their course.

Tuition fee loan

Tuition fee loans are loans to cover all or part of the cost of tuition. They are
paid directly to the learning provider.

Voluntary repayment

A borrower can at any time choose to repay some or all of their loan balance
early, in addition to any repayments they are liable to make based on their
income.




2. Background

Introduction

Income Contingent Repayment (ICR) student loans are provided by Government to higher education
students and some further education students to cover course fees and living costs while they are studying.
They were first introduced in the UK for new undergraduate students in 1998, at the same time as tuition
fees. Prior to 1998, university students were provided funding by Government through a mixture of grants
and, from 1990, mortgage style loans that were available to help with living costs. Mortgage style loans are
not covered in this publication.

Each of the four constituent countries of the UK now have their own student loan policies, but only English

student loans are considered in this publication. These are loans issued to English domiciled students that

attend any learning provider in the UK and EU domiciled students that attend learning providers in England
A summary timeline of income contingent repayment loans is available in Table 2.1 below.

Table 2.1: Income Contingent Repayment loan timeline: England

1998 ¢ Plan 1 loans introduced for new UK domiciled undergraduate students, to cover living
costs

¢ Annual tuition fee of up to £1,000 also introduced in 1998 Teaching and Higher
Education Act.

2006 e Maximum annual tuition fee increased to £3,000 for new entrants
e Tuition fee loans introduced
¢ EU domiciled students became eligible to take out tuition fee loans

e Repayment term changed to 25 years for new entrants, rather than ending at age 65

2012 e Plan 2 loans introduced for new entrants
e Maximum annual tuition fee increased to £9,000 for new entrants

¢ Part-time undergraduates become eligible for tuition fee loans

2013 e Advanced Learner Loans introduced for students aged 24+ on some further education
courses, on the Plan 2 system

2016 ¢ Plan 3 loans introduced for new students taking master’s courses, who could borrow
up to £10,000 over the length of their course

¢ Maintenance grants replaced by additional maintenance loans for new undergraduate
entrants on lower incomes

e Advanced Learner Loans extended to students aged 19-23

2017 e Nursing, midwifery and most allied health students become eligible for student loans,
in place of receiving NHS bursaries
2018 e Plan 2 repayment threshold increased from £21,000 to £25,000. It had previously

been announced that it would remain at £21,000 until April 2021

e Doctoral loans of up to £25,000 across the length of a borrower’s course introduced,
on the Plan 3 system

¢ Maintenance loans introduced for part-time undergraduates, initially for on-campus,
degree-level students before being extended to distance learners and sub-degree
students in 2019

Student loans are issued by and administered by the Student Loans Company (SLC) on behalf of the
Government and the devolved administrations in the UK. The Department for Education produces forecasts
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for its outlay on and the repayments it expects to receive from the English student loans that it is
responsible for. These are for use in financial planning, policy development and to value the loans that
have been issued in its annual accounts. The forecasts presented in this publication are produced by four
models, as follows:

e Student loan outlay model — this model produces forecasts for loan outlay on higher education ICR
loans, including those issued to undergraduates and postgraduate students.

e Student loan repayment model — this model produces forecasts for the future repayments that will
be made by higher education ICR loan borrowers.

e Student numbers model — this model forecasts the number of full-time undergraduate entrants
eligible for Office for Students funding in England. These forecasts are used in the student loan
outlay and repayment models to estimate the future growth in full-time loan borrower numbers.

e Advanced Learner Loans model — this model produces forecasts for loan outlay and repayments
that will be made on Advanced Learner Loans, which are available for some further education
courses.

This document provides information on these four models, including the methodology, data sources and
assumptions used in producing the forecasts.




3. Student loan outlay model

Introduction

The student loan outlay model forecast loan amounts that the Department for Education (DfE) expects to
pay higher education students (and their providers) via the Student Loans Company (SLC).

A range of sub-models are used to capture the various loan types available to students on higher education
courses. The loan products that outlay forecasts are produced for are:

¢ Plan 1 loans — the loan system for students that started courses before September 2012 that are
eligible for undergraduate student support funding, consisting of fee loans and maintenance loans.

o Plan 2 full-time loans — the loan system for students on full-time courses that started since
September 2012 that are eligible for undergraduate student support funding, consisting of fee loans
and maintenance loans.

e Plan 2 part-time loans — the loan system for students on part-time courses that are eligible for
undergraduate student support funding. These first became available in September 2012, consisting
of a tuition fee loan. From August 2018 maintenance loans will also be available to some part-time
students.

o Master’s loans — loans available to master’s students to help cover fees and living costs. They were
introduced in August 2016 and are on the Plan 3 repayment system.

e Doctoral loans — loans that will be available to doctoral students from August 2018 to help cover
fees and living costs. They are on the Plan 3 repayment system.

Documents detailing the availability and the student finance package for each loan product can be found at
the Student Finance England Practitioners’ Website: https://www.practitioners.slc.co.uk/policy/

The higher education student finance package for undergraduates is covered in detail in the Student
Finance Arrangements for Undergraduates document and all rates of support are detailed in the Financial
Memorandum. The eligibility criteria can be found in the Assessing Eligibility guidance document.

Eligible English domiciled students are entitled to fee and maintenance loans for courses that are eligible
for undergraduate funding. Eligible EU domiciled students are entitled to fee loans only. Both are entitled to
the same amount for postgraduate loans.

Plan 1 and Plan 2 loans

The fee and maintenance loan levels available to students are typically already known for the first two
academic years for which the model produces forecasts, currently 2017/18 and 2018/19. Maximum fee
amounts in 2018/19 were set at the same levels as in 2017/18, while maintenance loan entitlements were
increased in line with the March 2017 Office for Budget Responsibility (OBR) RPIX forecast for the Jan-Mar
2019 quarter.

The maximum fee caps in 2017/18 funding was maintained at £6,000 for the basic amount, or at £9,000 for
the higher amount for those without a Teaching Excellence and Student Outcomes Framework (TEF) rating
and £6,165 and £9,250 for those with a TEF rating for full-time courses that are eligible for undergraduate
student support. Providers eligible to charge the higher amount are currently referred to as Core Providers
in the model and those eligible to charge the basic amount currently referred to as Alternative Providers in
the model. From 2019/20 a higher education provider in England will be required to register with the Office
for Students (OfS) if it wishes to access student support funding. The OfS register will contain two
categories, approved (fee cap) and approved. Providers registered as approved (fee cap) will be able to
charge tuition fees up to the higher amount and those registered as approved will be able to charge tuition
fees up to the basic amount’.

' Details can be found here: https://www.officeforstudents.org.uk/media/1406/0fs2018 01.pdf
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Maintenance loans for eligible students depend on their location and household income (where a borrower
applies for a means tested loan). The maximum maintenance loan for full-time Plan 1 borrowers, living
away from home and studying outside of London, in 2017/18 is £5,4402. The maximum maintenance loan
for full-time Plan 2 borrowers, living away from home and studying outside of London, in 2017/18 is
£8,4303. Table 1A of the Student Loans Company statistical publication Student support for Higher
Education in England presents the maximum rates of maintenance loans and tuition fee loans for full-time
students domiciled in England.

Maintenance loans will be available in 2018/19 to part-time, on-campus, degree students. This will be
extended to distance-learning and sub-degree students in 2019/20. These loans mirror the full-time
maintenance loan, with the intensity of study taken into account alongside means testing and location.
Students studying courses at less than 25% intensity will not be eligible for part-time maintenance loans.

Postgraduate master’s loans

The postgraduate master’s loan was introduced in 2016/17. Eligibility for a master’s loan depends on the
duration and intensity of the student’s course, their age on the first day of the first academic year of their
course, and their nationality or residency status. The course must also be provided by a university or
college in the UK, which is either publically funded or a designated private provider.

Unlike undergraduate loans, master’s loans for eligible students depend on the start date of their course,
rather than location or household income. The maximum master’s loan for a course starting in 2017/18 is
£10,280 across the length of the course.

Postgraduate doctoral loans

The postgraduate doctoral loan will be introduced in 2018/19. Eligibility for a doctoral loan is based on
duration of the student’s course, their age on the first day of the first academic year of their course, and
their nationality or residency status. The course must also be provided by a university or college in the UK,
which is either publically funded or a designated private provider.

The maximum doctoral loan amount in 2018/19 is £25,000 across the length of the course.

Methodology

Student loan outlay for existing higher education loan products is forecast based on historical data from the
Student Loans Company. For new loan products, where historical information is not available, an
alternative forecasting method is required.

Existing higher education loan products

The student loan outlay forecasts for existing higher education loan products use historical outlay from the
Student Loans Company. The historic outlay is projected into the future using the entrant growth from the
Department’s student entrants model; projected take-up rates; historic continuation rates (the probability
that a borrower will continue to receive a loan in the following academic year); OBR RPIX forecasts and
Office for Fair Access (OFFA) estimates of the average fee after waivers. Where future policies are
announced an assessment is made on the impact of the policy on the borrower numbers and average
loans and the forecasts are adjusted accordingly.

The model forecasts various homogenous subpopulations of students separately, to improve the accuracy
of the forecast. For the products with the largest outlay a cohort-based model is used for the academic year
forecast.

The cohort approach involves predicting future borrowers and average loan amounts by cohort (determined
by course start year and academic year). Future borrowers are forecast by taking existing borrower

2 Loans for living costs of continuing students who started attending full-time courses before 1 September 2012 who are living away
from home and studying outside London

3 Loan for living costs for new full-time students and full-time students starting their courses from 1 August 2016 onwards who are
continuing their courses in 2017/18 who are living away from home and studying outside London.
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numbers, by cohort, and applying a growth rate (a combination of the growth from the student numbers
model and growth in the take-up rate of the loans) to new students. Historic continuation rates are
calculated from the previous two academic years for existing cohorts to determine the number of borrowers
in the next academic year, by cohort.

The average loan amounts are forecast by taking the most recently available average loan amounts by
cohort and uprating them by forecast RPIX for maintenance loans and fee loans, as this is how borrowers’
maximum fee and maintenance loan entitiements are usually uprated each year. For average fee loan
amounts the growth in the OFFA estimate of average fee loans after waivers is used instead of forecast
RPIX in years where it has been announced that the maximum tuition fee amounts are being frozen at the
same levels as the year before. This allows for fee amounts still changing in these years on courses where
the maximum fee is not being charged.

The student numbers and average loan amounts are then multiplied together to give the total outlay for a
particular loan product and subgroup. The cohort approach is used for the following subgroups;

o full-time English fee loans for providers eligible to charge the higher amount on non-PGCE courses
¢ full-time EU fee loans for providers eligible to charge the higher amount on non-PGCE courses
o part-time fee loans providers eligible to charge the higher amount and basic amount

o full-time English maintenance loans providers eligible to charge the higher amount on non-PGCE
courses

An example of the cohort approach for the full-time English fee loans for providers eligible to charge the
higher amount on non-PGCE courses subgroup is provided in Figure 3.1, on page 9. Figures provided are
for illustrative purposes.

For full-time fee and maintenance loans at providers eligible to charge the basic amount (currently known
as Alternative Providers) the method above is used to forecast entrant borrower numbers. Instead of using
historic continuation rates by cohort it is assumed that the number of continuing borrowers is equal to 90%
of the borrowers who were entrants in the previous academic year. The average loan amounts are also
forecast using the same method as above, but for all borrowers. The average loan amounts are then
multiplied by the total number of borrowers to give the outlay for these subgroups.

For the remaining subpopulations, the total outlay from the previous year is multiplied by year forecast
RPIX (or the growth in the OFFA estimate of average fee loans after waivers where a fee freeze has been
announced). The borrower numbers are assumed to be constant. This includes full-time fee and
maintenance loans for PGCE courses at publicly funded providers.

Loans outlay is forecast for academic years and financial year forecasts are calculated from these. The
financial year forecast uses historical SLC payment information by month to incorporate the profile of
academic year payments across financial years. The financial year forecast is based on the monthly
payment from the previous year multiplied by the year on year growth in the academic year forecast.




Figure 3.1: Example of cohort modelling

Step 1: Forecast the number of borrowers in the next academic year.

A: Input historic SLC borrower numbers

Year of Academic Year

course | 2015/16 | 2016/17
1st 325,000 | 330,000
2nd 280,000 | 280,000
3rd 230,000 | 235,000
4th 60,000 75,000
5t 10,000 10,000
6 1,000 1,000
Total 906,000 | 931,000

B: Forecast borrower transitions (continuation

rates)

Transition Calculation | Continuation
(000°s) rate

15t to 2" year 280/325 86%

2" to 3" year 235/280 84%

3 to 4™ year 751230 33%

4 to 5" year 10/60 17%

5% to 6" year 1/10 10%

C: Forecast borrower numbers

Year of Academic Year 2017/18
course

1st 334,950 (=330,000 x 1.015)
2nd 284,308 (=330,000 x 0.86)
3 235,000 (=280,000 x 0.84)
4th 76,630 (=235,000 x 0.33)
5th 12,500 (=75,000 % 0.17)
6 1,000 (=10,000 x 0.10)
Total 944,388

Step 2: Forecast the average loan amount
for each year group in the next year

Multiply average loan in previous year by
forecast RPIX (3.2% for 2017/18)

Data from the SLC for the latest two academic years.
The table shows the number of borrowers in each
year of their course.

The transition of borrowers (B) from academic course year
to the next is calculated from the latest two academic
years where there is historic SLC data (A).

For example, the transition from the 15! to 2" year (86%) is
the number of 2" year borrowers in 2016/17 divided by
the number of 15! year borrowers in 2015/16
(280,000/325,000, shown in blue).

To forecast new borrowers in the first year of their course
the number of new borrowers from the previous year in the
historic data in table A is multiplied by the forecast entrant
growth from the student numbers model (1.5% in 2017/18).

To forecast continuing borrowers (i.e. not in 15tyear of
course) the number of borrowers in the previous academic
year from table A is multiplied by the continuation rate for
that transition. For example, the number of 2" year
borrowers in 2017/18 is the number of 15t year borrowers in
2016/17 multiplied by the 15! to 2" year transition from table
B (330,000 x 86%, shown in blue).

Step 3: Forecast the loan outlay

Multiply number of borrowers (from step 1) by
average loan (step 2). For example, the outlay for
18t year borrowers is £2.938m (334,950 x £8,772).

Year of | Forecast outlay

course 2017/18 (Em)
Year of Average Average loan
course | loan 2016/17 2017/18 18t year £2,938
1t year £8,500 £8,772 2" year £2,494
2" year £8,500 £8,772 3 year £1,940
39 year £5.000| ™= £8,256 4% year £672
4" year £8,500 £8,772 5t year £103
5" year £8,000 £8,256 6" year £8
6" year £8,000 £8,256 Total £8,156




Master’s loans

Due to their recent introduction in 2016/17, historic master’s loan borrower data is limited such that it is not
possible to forecast future loan outlay using the same approach as for undergraduate loans. Instead,
master’s loan forecasts rely on 2013/14 Higher Education Statistics Agency (HESA) student data
characterising age, domicile, course duration, intensity of study, mode of study and numbers of master’s
students not receiving financial support. Using the assumptions outlined in Table 3.1, estimates of the total
number of students who are likely to take up a loan each academic year from 2017/18 are generated. The
number of loan borrowers in 2016/17 (the year the loans were introduced) is supplemented by an in-year
snapshot from SLC data in September 2017.

Table 3.1: Core assumptions feeding into master’s loan volume estimates

Parameter Assumption
Loan take-up 75% of students who would normally self-fund
Deferral 10% of students would defer their studies from 2015/16 to 2016/17
Number of additional students An additional 10% of under 30 student numbers would be expected
expected to take up study due to An additional 7.1% of students aged 30-35 would be expected
availability of the loan An additional 6.4% of students aged 36 or over would be expected
Part-time behaviour change 20% of students on low-intensity courses would choose a higher
intensity course in order to qualify for the loan
Growth rates Based on HEFCE forecasts until 2017/18
2% steady state growth assumed from then
3-year part-time (no full-time An additional 2,635 students that are not captured in the volumes
equivalent) Open University courses data

Annual academic year loan outlay is calculated using a cohort approach, as detailed in Figure 3.1, based
on start year and the proportion of students within each course duration, calculated using in-year SLC data
for the 2016/17 borrowers. The expected number of loan borrowers in each cohort is multiplied by a
corresponding average loan amount, based on in-year SLC data for the 2016/17 borrowers and uprated by
OBR forecast RPIX in each year. The sum of the outlay from each cohort is aggregated to produce a final
academic year outlay figure. Financial year outlay is then calculated using the assumption that two thirds of
the yearly loan amount each academic year is given in the first financial year it overlaps with (covering loan
outlay from August to March), and the remaining third in the following financial year (covering April to July).

Part-time maintenance loans

Part-time maintenance loans are being introduced in academic year 2018/19 for on-campus degree level
students and in 2019/20 for students on other eligible part-time courses. Loan outlay is forecast based on
stock flow assumptions, whereby entrants flow into the system, continuation assumptions are applied to
estimate their length of time in study and subsequently build up the stock of enrolments. Loan take-up
assumptions are applied to these enrolment volumes, and the estimated take-up volumes are multiplied by
the average loan amount to estimate the total outlay on an academic year basis. This mirrors the cohort
modelling approach detailed above.

The part-time maintenance loans model takes the total part-time student population in the UK as a whole,
based on historical HESA data up to 2015/16, and uses HESA 2015/16 entrant proportions to split the base
population into three components:

1. Degree (level 6), on-campus = 9% of total
2. Sub-degree (levels 4 & 5), on-campus = 56% of total
3. Levels 4-6, distance learning = 35% of total

From 2019/20, base entrant numbers are assumed static at 110,000, based on the assumption that HESA
2015/16 volumes for part-time student numbers remain constant. As this loan is only eligible for on-campus
degree level courses in academic year 2018/19, eligible entrant volumes for this year are set at 9,900 (9%
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x 110,000). In modelling the introduction of this loan, it is assumed that there will be additional students
incentivised to take on part-time study due to the availability of this support. This behavioural effect is
modelled by assuming 900 additional students in 2018/194; 10,000 in 2019/20; 15,000 in 2020/21 and a
static 25,000 subsequently®. These numbers were modelled to bring the total student volumes halfway
towards what they would have been had the pre-2008 trend continued.

Average fee loan payment estimates are required to estimate the total loan outlay. A simplified description
of the average loan calculation methodology for academic year 2018/19 can be found in Table 3.2 below.
Average loan values for subsequent years are uprated using OBR RPIX forecasts, assuming that the
characteristics of students taking up these loans do not change year-on-year.

Table 3.2: Summary of average loan calculation for part-time maintenance loans

Methodology Assumption

Identify location-based maximum loan | £7,097 for students living at home (8%)

£8,430 for students living elsewhere (71%)

£11,002 for students living in London (21%)

Include means testing assumptions 33% assumed maximum loan (based on previous part-time system)

9% assumed receiving means-tested loan below the maximum

Include study intensity assumptions Use HESA 2015/16 proportional breakdowns of intensity of study
(reflecting the proportion of time spent in study relative to a full-time
student)

Annual academic year loan outlay is calculated using the aforementioned cohort approach, based on
continuation rates estimated from HESA cohort data and the proportion of students estimated to take up
each component of part-time study as outlined above, multiplied by take-up assumptions. The expected
number of loan borrowers in each cohort is multiplied by the corresponding average loan amount, with the
sum of the outlay from each cohort aggregated to produce a final, academic year outlay figure. Financial
year outlay is then calculated using the assumption that half of the yearly loan amount each academic year
is given in the first financial year it overlaps with and the second half in the following financial year.

Doctoral Loan

Doctoral loans will be introduced in academic year 2018/19. The model uses 2014/15 HESA student data
to estimate take-up. Students who are currently self-funded are the population assumed to qualify for this
loan product. Further assumptions used to refine these estimates are predictions for take-up (72% of those
eligible), students above the age cap (2%), growth rates based on OfS estimates, and an estimate of the
proportion of students who will take up postgraduate research study due to the availability of this loan (10%
of all students below 60).

The average loan taken out is estimated to be £25,000, which is the maximum that borrowers starting in
2018/19 are eligible to receive. Annual academic year outlay is then calculated using a cohort approach,
based on continuation rates estimated from HESA cohort data and the proportion of students estimated to
take up a doctoral loan as outlined above. The expected number of loan borrowers in each cohort is
multiplied by the corresponding average loan amount, with the sum of the outlay from each cohort
aggregated to produce a final academic year outlay figure. Financial year outlay is then calculated using
the assumption that two thirds of the yearly loan amount each academic year is given in the first financial
year it overlaps with and the remaining third in the following financial year.

4This is based on the undergraduate take-up assumptions, where around 88% take a maintenance loan and around 92% take a fee
loan.

5 All additional students are assumed to also take up a part-time fee loan, and are factored into the existing part-time fee loan
estimates.
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Data quality

Producing forecasts is inherently uncertain and they are very dependent on the data sources, modelling
techniques and assumptions used in the model. In particular, the model assumes that the characteristics
and behaviour of future borrowers will be similar to historic ones derived from SLC administrative data,
which will not necessarily be the case.

The model is dependent on the OBR macroeconomic forecasts that it uses to uprate fee and maintenance
loans. Any significant changes to the economy from these forecasts could affect the outlays that will be
made on student loans.

The model uses SLC administrative data to determine borrower numbers and average loan amounts. The
DfE receives data extracts from the Student Loans Company on an academic year basis that are used in
the student loan outlay model. This data is consistent with the data published in the SLC Student Support
for higher education in England publication, which can be found at the following webpage:
https://www.slc.co.uk/official-statistics/financial-support-awarded/england-higher-education.aspx.

SLC publishes a statement on its administrative sources here:
https://www.slc.co.uk/media/5450/slc_statistics - statement of administrative sources.pdf.

SLC also publishes data quality guidelines on the following webpage: https://www.slc.co.uk/official-
statistics/quide-to-our-statistics/compliance.aspx

The model uses the growth in the entrants from the DfE student numbers model. The student number
model forecasts students eligible for Office for Students (formally HEFCE) funding, which is a different
population to those who are eligible for student support. If the growths in these populations are not
consistent then this will have an impact on the number of new entrants who are taking out loans in the
model.

The OFFA estimates of the average fees after waivers that are used to estimate the growth in the average
fee loan when the fees are frozen are based on providers with access agreements and their student
number forecasts. Providers have to have an access agreement to charge the higher amount, however
they do not need to charge the basic amount. The figures assumes a flat fee of £6,000 for FECs without
access agreements. OFFA analysis of HEIFES data indicates that there are around 16,600 and 14,700 full-
time higher education students at FECs without access agreements in 2017-18 and 2018-19 respectively.

The model assumes that fees and maintenance loans will be uprated by forecast RPIX in future years for
which fee and maintenance loan levels have not yet been announced. The model also assumes that the
current student finance policies will remain unchanged. Once policies have been announced they are
incorporated into the model. Therefore, any changes to the student finance policy will affect future
forecasts. In particular a review of post-18 education and funding is currently ongoing that could potentially
lead to changes to the Government’s student finance policy.

The forecasts for new loan products such as postgraduate loans and part-time maintenance loans are more
uncertain as there is no historical SLC data on which to base the forecasts. Instead assumptions have to be
made about the likely uptake of these products, which are more uncertain because the introduction of these
products is likely to change student behaviours.
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4. Student loan repayment model

Introduction

The DfE student loan repayment model is the financial model used to estimate the financial cost of income
contingent student loans to Government. It forecasts the repayments that the Department expects to
receive from its expenditure on student loans.

The model is a micro-simulation model. It forecasts student loan repayments by estimating future earnings
for a population of individual student loan borrowers and then applying the loan repayment policy to each
borrower, before aggregating the results to estimate totals for the population as a whole. For each loan
borrower it uses equations to estimate their next year’s earnings, and when these are used repeatedly this
generates an earnings path. Where historical information on earnings is available the model makes use of
this. Multiple equations are used in the model depending on the borrower’s level of study, gender, years
since SRDD and whether the borrower has been a low, medium, or high earner historically. This allows the
model to capture individual changes in earnings over the borrower’s working lifetime.

Once a borrower’s earnings have been forecast their repayments, interest and loan balances are calculated
year by year for the length of their repayment term, or until they finish repaying their loan. Further
adjustments are made to some borrowers’ repayments to allow for investment income, voluntary
repayments, overseas repayments, direct debit repayments, incorrect amounts being repaid and loans
being cancelled early due to death.

The model forecasts repayments for English domiciled students studying in the UK and EU domiciled
students studying in England. Earnings forecasts are made for undergraduates (first degrees and sub-
degrees) and PGCE loan borrowers based on historical administrative data for comparable loan borrowers
and survey data on UK residents with a similar qualification level. For master's and doctoral loan borrowers
earnings are modelled by applying a percentage uplift to an earnings forecast for a comparable first degree
student.

The main data sources used in the model are:

e Student Loans Company (SLC) administrative data — provides details of borrowers and the loans
they take out, used to forecast earnings and employment status in early repayment years. Used for
modelling migration, repayment frictions and repayments made directly to the SLC.

¢ British Household Panel Survey (BHPS) data — used in earnings and employment models in later
repayment years.

e Labour Force Survey (LFS) data — to convert income percentiles to cash amounts, regarded as
more reliable than cash values from BHPS due to large sample sizes.

¢ Destinations of Leavers from Higher Education (DLHE) survey — used in the graduate age
adjustment.

e Office for National Statistics (ONS) life tables — data on deaths.

e ONS Average Weekly Earnings (AWE) data — used to adjust earnings between 2014-15 earnings
values and nominal terms

¢ Higher Education Statistics Agency (HESA) data — course completion rates, characteristics
information for borrowers taking out new loan products for which there is no historical SLC data.

¢ Office for Budget Responsibility (OBR) macroeconomic forecasts — forecasts of earnings growth,
the Bank of England base rate, RPI and RPIX.

e DfE Student numbers model — forecasts of entrant numbers.

Figure 4.1 explains, at a high level, the processes that the model goes through to produce the forecasts,
along with how each data source feeds into the full model.

13



Source of data and analysis

Student Loans Company data and
student number forecasts. HESA
data on dropout rates and student
characteristics for new policies.

Analysis of British Household
Panel Survey data(1991-2009),
Student Loans Company (1998-
2014) and Longitudinal DLHE data

Distributions of income by age and
gender for graduates, in 2014-15
terms [Labour Force Survey data
for 2001-2014]

Projected economy-wide earnings
growth [from OBR]

Analysis of survey data: BHPS.
data on investment income.

ONS life tables, Student Loans
Company data

Assumed number and size of loans
taken-out each year

Policy parameters including
repayment thresholds, repayment
rate, interest rates

Student Loans Company data on
voluntary and overseas repayments

Assumed discount rate (for long-
term cost of borrowing) [HMT]

Figure 4.1: Processes and sources underlying the student loan repayment model

Flow of the student loan repayment model

(1) Create a database of students
from existing data. Generate future
students based on the characteristics
of existing students.

(2) Generate future earnings
percentiles and employment statuses
using models based on SLC and
BHPS data. Adjust for age at SRDD
and repayment frictions.

(3) Future earnings path in 2014-15
terms.

(4) Draw a sample from database
and calculate future earnings path in
nominal terms

(5) Earnings adjustment: investment
income.

(6) Repayment adjustment: mortality

(7) Stream of obligatory, overseas,
voluntary and direct debit
repayments in nominal terms, plus:

- interest charged;
- balance outstanding;
- loans cancelled.

(8) RAB charge and stock charge:
estimated cost of lending in NPV
terms
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Student loan repayment policies

ICR loans require borrowers to make repayments based on their annual income, starting from the April
after they have left their course. Under each policy, borrowers are required to make repayments each tax
year equal to a percentage of their income above a set repayment threshold until either they have fully
repaid their loan balance or their loan is cancelled. Loans are cancelled if the borrower dies, if they still
have an outstanding loan balance at the end of their repayment term, or if they are in receipt of a disability
related benefit and permanently unfit for work. Loans accrue interest during and after their course, which is
added to a borrower’s loan balance.

A borrower becomes liable to repay their loan in the 1 April after they complete (or otherwise leave) their
course, at which point their repayment term starts on what is known as their Statutory Repayment Due
Date (SRDD). There are two exceptions to this: 1) a part-time loan borrowers studying for longer than 4
years have an SRDD in the 5 April after the start of their course, even if they are still studying; and, 2) when
a loan product is first introduced the earliest SRDD for some borrowers may be later than it would usually
be. For example, all Plan 2 borrowers that completed or left their courses before April 2016 had an SRDD
of April 2016, even though under the usual rule some would have had an SRDD up to three years earlier. A
summary of the key repayment policy details for each loan product is shown in table 4.1 below.

Table 4.1: Key policy details for each loan product

Plan 1 Plan 2 Plan 3 (Postgraduate)
Earliest year of 1998/99 2012/13 2016/17 (master’s)
trant
entrants 2018/19 (doctorates)
Earliest SRDD April 2000 April 2016 April 2019 (master’s)
cohort
April 2020 (doctorates)
Length of repayment | Until age 65 (entrants 30 years after SRDD 30 years after SRDD
term up to 2005/06);
25 years after SRDD
(2006/07 entrants
onwards)
Repayment rate 9% of earnings above 9% of earnings above 6% of earnings above
repayment threshold repayment threshold repayment threshold (in
addition to any Plan 1 or
Plan 2 repayments)
Interest rate The lower of either RPI, | RPI+3% during course, RPI+3%
or the Bank of England | variable between RPI and
base rate +1% RPI+3% after SRDD
depending on earnings

Each loan product has a separate repayment threshold, above which repayments are made on any income.
Figure 4.2 shows the forecast repayment thresholds for each policy. The Plan 1 threshold increases each
year based on RPI. The Plan 2 threshold was initially £21,000 for two years before rising to £25,000 in
2018-19, after which it will increase in line with average earnings growth figures published by the Office for
National Statistics (ONS). The Plan 3 repayment threshold will be £21,000 from when the first borrowers
become liable to repay in 2019-20 until 2020-21, after which it will be reviewed. To enable future
repayments to be forecast, for modelling purposes it is assumed that from this point it will rise in line with
Office for National Statistics (ONS) average earnings growth statistics in the same way as the Plan 2
threshold. The student loan repayment model forecasts future repayment thresholds using OBR forecasts
for RPI and average earnings growth.
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Figure 4.2: Forecast repayment thresholds for each loan product
England, financial years 2016-17 to 2046-47
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In addition to the repayment threshold, Plan 2 also has two interest thresholds. Once Plan 2 borrowers are
past their SRDD their interest rate varies depending on their income. If their income is below the lower
interest threshold their interest rate is RPI, above the upper interest threshold it is RP1+3%, and for anyone
with an income in between it varies linearly between the two. The lower interest threshold is the same as
the repayment threshold, while the upper interest threshold was £41,000 in 2016/17 and 2017/18 before
increasing to £45,000 in 2018-19. In subsequent years both thresholds will rise in line with ONS average
earnings growth statistics.

Student loan borrowers resident in the UK generally make their loan repayments through the tax system to
Her Majesty's Revenue and Customs (HMRC), either in-year through their employer via Pay As You Earn
(PAYE) or the following year via a Self Assessment tax return. Borrowers resident overseas are required to
contact the Student Loans Company (SLC) and arrange to make repayments directly to them. Borrowers
can also choose to make early repayments on their loan directly to SLC, and when a borrower is close to
fully repaying their loan SLC will alert them and, to avoid over-repaying via the tax system, they can
arrange to make their repayments via direct debit directly to SLC rather than through HMRC.

Methodology

Loan borrower population

A population of past and future loan borrowers is created containing information about borrowers’ loan
amounts, their courses, and various other information about them. To forecast a borrower’s earnings the
model needs data on their characteristics such as:

o Higher education provider group (see Table 4.2)

e subject group, based on subject area codes defined by HESAS (see Table 4.3)
e course level: sub-degree, first degree and PGCE level

e age,

¢ SRDD, and

o up to three years of actual earnings and employment history, where available.

6 Further details on subject area codes are available from HESA: JACS 3.0: Principal subject codes
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Table 4.2: Provider groups used in student loan repayments model

Provider group

Example of providers in group (not an exhaustive list)

Russell Group

Oxford, Cambridge, Leeds, Manchester, Nottingham, Birmingham, Sheffield,
Cardiff, Southampton, Newcastle, Liverpool, Edinburgh, Queens (Belfast),
Durham, Exeter, Bristol

1994 Group

Loughborough, East Anglia, Leicester, Lancaster, Sussex, Essex,
Goldsmiths, Royal Holloway, loE, SOAS, Birkbeck

University Alliance

Manchester Metropolitan, Sheffield Hallam, Nottingham Trent, UWE,
Liverpool John Moores, Northumbria, Plymouth, De Montfort, Portsmouth,
Kingston, Hertfordshire

MillionPlus Leeds Metropolitan, Central Lancashire, Wolverhampton, Middlesex,
Birmingham City, London Metropolitan, East London, Staffordshire, Derby,
Sunderland

GuildHE Southampton Solent, Worcester, York St John, Winchester, Chichester and

many arts university colleges

Large non-affiliated

Brighton, Hull, Westminster, Kent, Edge Hill, Brunel, Strathclyde, Reading,
Swansea, Roehampton, Gloucestershire, Bath, Heriot-Watt

Small non-affiliated

Numerous small colleges

Table 4.3: Course subject classification with typical subjects of study

Subject group

Typical subjects

Medicine and Dentistry

Medicine, Dentistry (both pre-clinical and clinical)

Subjects allied to Medicine

Anatomy, Pharmacy, therapies, nutrition, optometry, audiology, nursing,
medical technology, environmental health

Biological Sciences

Biology, botany, zoology, genetics, microbiology, sport and exercise
science, biochemistry, psychology

Veterinary Sciences, Agriculture

Veterinary Medicine and Dentistry (both pre-clinical and clinical), animal
science, agriculture, forestry, food studies

Physical Sciences

Chemistry, Materials Science, Physics, Forensic Science, Astronomy,
Geology, marine sciences, physical geography

Mathematical Sciences

Mathematics, Operational Research, Statistics

Engineering

General engineering, civil engineering, mechanical engineering, aerospace
engineering, naval architecture, electrical engineering, production
engineering, chemical engineering

Computer Sciences

Computer science, Information systems, Software engineering, Artificial
Intelligence, health informatics, Games, Computer-generated audio & visual
effects

Technologies

Minerals technology, Metallurgy, Ceramics & Glass, Polymers, Textiles,
Materials technology, Maritime technology, biotechnology

Architecture, Building & Planning

Architecture, Surveying, Building, Landscape design, Planning

Social Studies

Economics, Politics, Sociology, Social Policy, Social Work, Anthropology,
Human geography, Development studies

Law

Law by area, law by topic

Business & Administrative Studies

Business Studies, Management, Finance, Accounting, Marketing, HR
management, office skills, hospitality/tourism

Mass Communication and
Documentation

Information Services, public relations, Media studies, Publishing, Journalism
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Linguistics and Classics Linguistics, Literature, English studies, Ancient language studies, Celtic
studies, Latin studies, Classical Greek studies, Classics

European Languages and French studies, German studies, Italian studies, Spanish studies,
Literature Portuguese studies, Scandinavian studies, Russian and East European
Studies, European Studies

Other Languages and Literature Chinese studies, Japanese studies, South Asian studies, Asian studies,
African studies, Modern Middle Eastern studies, American studies,
Australasian studies

Historical and Philosophical Studies | History by period, History by area, History by topic, Archaeology,
Philosophy, Theology and religious studies, Heritage studies

Creative Arts and Design Fine art, Design studies, Music, Drama, Dance, Cinematics and
photography, Crafts, Imaginative writing

Education Teacher training, research and study skills in education, academic studies
in education

Combined courses and others not Combined or unknown subject area
coded

For existing loan borrowers this information comes from SLC administrative data, with some adjustments
made to course lengths for those students still on courses using HESA data to simulate some dropping out
or changing the length of their course in the future. For those still on courses, future loan amounts are
estimated to be the same as their most recent year of loans, uprated by forecast RPIX where appropriate.
Some adjustments are also made based on historical SLC data to allow for medical students receiving
reduced loan amounts in the 5" and 6" years of their courses and for some students being sandwich
students that receive different loan amounts in their placement year.

Some historical loan borrowers are chosen at random to start new courses in future years for which they
take out student loans (e.g. a graduate may subsequently take a PGCE course for which they can receive a
further loan), while the characteristics of all other loan borrowers starting on courses in future years are
created by choosing borrowers at random from the most recent historical year of entrants. The number of
entrants assumed to start courses each year for which they receive student loans is estimated by applying
the annual growth rates from the student entrant numbers in the DfE student numbers model to the number
of borrowers in the most recent year of entrants in the SLC data.

Where a new policy is being introduced and no information is available on historical loan borrowers’
characteristics, the distribution of characteristics for future loan borrowers are estimated based on historical
HESA data for students on the courses for which loans will be available, with average loan amounts
assumed for each borrower based on the DfE student loan outlay model.

Earnings forecasts

The part of the student loan repayment model that forecasts earnings is known as the earnings model. The
earnings model estimates earnings and earnings status for each individual for 43 years. This takes into
account the different repayment periods of different loan plan types.

The earnings model forecasts an individual's earnings each year in a two step process. The model
estimates whether an individual will be in employment or not, and then, for those in employment, estimates
annual earnings. By repeating these steps over subsequent years one by one an earnings path is
generated for each individual.

Probabilities of employment and levels of annual earnings are estimated using equations which take into
account current and prior characteristics of the individual, such as age, gender and employment history.
Earnings estimates are adjusted to align with the earnings distribution, split by age and gender, of the
Labour Force Survey and results are produced in 2014-15 earnings values before being converted into
nominal values using an index made up of ONS Average Weekly Earnings estimates for historical years
and OBR average earnings growth forecasts for future years.
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An estimate of the earnings path of loan borrowers is necessary in order to estimate a borrower’s
repayments across their repayment term. As loans generate interest throughout their repayment period the
path of an individual’s earnings, rather than their total earnings over the repayment period, has a significant
effect on the amount of the loan the borrower will repay.

Figure 4.3 depicts two hypothetical earnings paths, A and B, for a loan borrower with an SRDD of 2019 and
a nominal loan balance at their SRDD of c. £35,000. In both cases the individual has the same total
nominal earnings over the 30 year repayment period however in scenario B the loan is completely repaid,
whereas in scenario A part of the loan (c. £12,000 nominal loan balance) is written off.

Figure 4.3: Earning and loan balance paths for two hypothetical loan borrowers A and B

Nominal earnings Nominal loan balance
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The equations and earnings distributions used in the earnings model are derived from three main data
sources:

e Student Loans Company (SLC) administrative data from 1998 to 2014
e British Household Panel Survey (BHPS) from 1991 to 2009
e Labour Force Survey (LFS) from 2001 to 2014

Administrative data from the SLC is used to understand earnings of recent graduates; who tend to have
lower wages and lower employment rates than the average graduate found in survey data. The SLC data
includes earnings and employment status in each tax year following a borrower's SRDD as well as
characteristics of the borrower, such as subject of study, provider and course level. This is used to build
regression models estimating the earnings and employment status of graduates in their first three years
past SRDD, and to estimate the earnings distributions of recent graduates.

SLC data does not, however, include the earnings of those who have fully repaid their loan and therefore,
once high earners start to repay their loans in full, it provides a biased picture of the earnings of the
graduate population. A different data source is needed on which to base estimates of earnings later in a
borrower’s career. We use the BHPS for this purpose.

The BHPS” is a longitudinal study, over up to 18 years, of a representative sample of around 10,000
individuals. It interviewed each adult in a household and included questions on earnings and qualification
level. The data on GB residents from this survey is used to construct regression models for forecasting
employment status and earnings and mapping the earnings distribution of non-recent graduates.

Due to differences in survey design whilst the BHPS gives a better indication of individual earnings trends
over many years, the LFS is a more reliable source of actual earnings of an individual given their age and

7 Further information on the BHPS can be found on the University of Essex website: hitps://www.iser.essex.ac.uk/bhps
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gender. The final earnings estimates from the model are aligned with an earnings distribution created using
aggregated LFS data.

The earnings model also uses two other data sources for adjustments to the model. The Average Weekly
Earnings (AWE) index, published by the ONS, is used to re-baseline survey and SLC data to earnings in
2014-15 financial year terms. The Destination of Leavers from Higher Education (DLHE) is used to
estimate the impact of age at SRDD on a loan borrower’s earning profile, this is to take into account that a
recent graduate aged 30 for example is unlikely to have the same earnings or earnings growth as a
borrower aged 30 who graduated aged 22.

Estimates of earnings are likely to be influenced by the level of qualification of individuals. As such, the
earnings model is split into four sub-models, based on the qualification level of the borrower:

e Sub degree qualifiers
o First degree qualifiers
e PGCE qualifiers

e Dropouts

To reflect the different qualification levels, each sub-model uses a different subset of the BHPS and SLC
data when deriving equations or earnings distributions, as shown in table 4.4.

Table 4.4: Subsets of SLC and BHPS data used for modelling each subpopulation of borrowers

Subpopulation SLC data subset BHPS data subset: based
on highest qualification

Sub-degree Sub-degree qualifiers HND/HNC or equivalent

qualifiers

First degree First degree qualifiers and PGCE First or higher degree

qualifiers dropouts

PGCE qualifiers PGCE qualifiers First or higher degree

Dropouts Dropouts from sub and first degrees | A levels or equivalent.

Forecasting employment status
Prior to estimating and individuals earnings, the model assigns borrowers to one of four employment states:

e Employed
¢ Non-employed
o Migrated

o Other zero (inactive or not repaying for a reason other than migration or non-employment, such as
an incomplete tax return or inconsistent data)

The probability of being in each of the four states is conditional on the borrower’s characteristics, prior
employment states and prior earnings.

SLC provides earnings and migration data for those borrowers already past their SRDD. Where the
employment state of a borrower can be derived from SLC data this is used within the earnings model. Up to
three years of prior employment states may be used when estimating future employment states.

For those yet to pass their SRDD an initial employment state post SRDD is also estimated.

SLC data is used to build binary logistic regression models predicting the likely employment state of
borrowers. These regression models produce the log odds of being in each employment state, which is
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then transformed into a probability. The probability of being in each of the states is then scaled so that the
sum of the four states is equal to 1.

In the first year post SRDD, probabilities of being in each of the four states are based solely on the
characteristics of the borrower — for example, an EU borrower will have a much higher chance of
emigrating compared to a UK borrower. In subsequent years, prior employment state and earnings are also
considered when estimating employment state.

A borrower is likely to be assigned to the state corresponding to the highest probability, however to take
into account the variation that cannot be explained through the borrower’s characteristics random variation
is also included in the employment states. This perturbs some borrowers away from the expected
employment state.

If a borrower is in the migrated or other zero state then an additional logistic regression model is run to
determine whether the borrower is also employed or non-employed.

Example case

Borrower characteristics: England-domiciled, female, age 22 at SRDD, SRDD 2018, studying business &
administrative studies, first degree, at a university within the University Alliance HEI grouping.

Given the borrower’s characteristics, the regression models for employment estimate in their first year post SRDD:
Probability of migrating = 1%

Probability of other zero state = 2%

Probability of non-employment = 9%

Probability of employment = 88%

Based on these probabilities the model then randomly assigns the borrower an employment state. In this case, the
borrower has an 88% chance of being assigned to the employed state.

Forecasting earnings

Once the model has assigned an individual to an employment state it moves on to estimating earnings.
Earnings are estimated for borrowers who are employed, including those who are employed but also
migrated or in the other zero state. Borrowers who are predicted to have a non-employed state are
estimated to have zero earnings in that forecast year.

Earnings are estimated through linear regression models using maximum likelihood estimation (general
linear models). The regression models use a square-root transformation of earnings as this creates a more
normal distribution of earnings compared to the natural log transformation. The outputs from the regression
models can be squared to provide the actual earnings estimate. The earnings regression models also
contain a stochastic element to perturb an individual away from the expected earnings given their prior
employment history; this ensures the full distribution of earnings across the population is captured in the
model.

To take into account the different earnings profiles of men and women the model uses different regression
models for each gender. Lookup tables are then used to adjust estimates to reflect the distribution of
earnings exhibited in the LFS.

Borrowers with no earnings history

For borrowers with no earnings history the first three years of estimated earnings after their SRDD are
estimated using regression models based on SLC data. Each of the initial three years after SRDD uses
different regressions models to estimate future earnings; this enables the model to take into account the
additional information, in the form of prior earnings and employment status, available as the borrower ages.

In the first year after a borrower's SRDD, earnings are based on the borrower’s characteristics, such as HEI
group, domicile, age and SRDD.
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In the second and third years after SRDD, different regression models are used for each gender for those
with:

e no earnings in the previous year
e low earnings in the previous year (less than £10,000 in 2014-15 values)
e average earnings in the previous year (between £10,000 and £30,000 in 2014-15 values)

¢ high earnings in the previous year (over £30,000 in 2014-15 values)

Regression models for men with low prior earnings are highly dependent on the borrower’s age, periods of
prior unemployment and previous earnings; female low earnings are also dependent on provider group.

From the fourth year past SRDD onwards earnings are estimated using BHPS based regression models
Borrowers with an earnings history
Where some earnings history is provided by SLC this is used in forecasting future earnings.

If the borrower is one or two years past their SRDD then SLC based regression models will be used to
estimate unknown earnings until their third year past SRDD, after which BHPS based regression models
are used.

If three years of earnings history is known the borrower’s first estimated earnings will be based on BHPS
based regression models, in the same manner as estimating the fourth year of earnings for new earners.

Long-term earnings forecasts

Long-term earnings (those from the fourth year after SRDD onwards) are estimated using BHPS based
regression models, adjusted to follow the LFS earnings distribution. The regression models are based on
both borrowers’ characteristics and their earnings in the previous three years.

Estimates of earnings often differ between surveys, due to differing survey aims and populations. As such
the data from the BHPS on graduate earnings follows a different distribution to that in the LFS. For
example, the median earnings of a 25-year-old female graduate in 2014-15 values are £23,951 according
to the aggregated LFS data® (2001-2014), but this is equivalent to only the 44" percentile in BHPS data
(when aggregated from 1990-2009).

As such, the BHPS based earnings estimates are corrected to follow the LFS earnings distribution. This
adjustment is accomplished by considering the percentile of the earnings estimated by the BHPS based
regression models for a graduate of that age and gender and finding the equivalent earnings for the same
person at the same percentile in the LFS data. For example, the BHPS regression model may estimate a
female graduate, age 25, to have median earnings (for her age and gender) of £25,337 in 2014-15 values.
However, we output the equivalent median earnings for a 25-year-old female graduate in the LFS data
(£23,951 in 2014-15 values), rather than the BHPS based estimate.

Similarly, earnings estimates often differ between survey and administrative sources, for example because
high earners are often difficult to survey, proxies may answer questions and individuals may not wish to
disclose their exact salary. As such, a similar adjustment must be made to earnings known from SLC data
and/or earnings estimated in the first three years of employment to avoid a discontinuity in earnings
estimates when switching the data source for regression models between the third year of earnings, based
on SLC data, and the fourth year of earnings, based on BHPS data.

This adjustment between survey and administrative data based models is very similar to the process above
for converting from BHPS to LFS data. We output the SLC earnings estimates for the first three years past

8 Comparisons of LFS data to administrative data on earnings from the Annual Survey of Hours and Earnings (ASHE)
have shown that whilst the distribution of earnings in the LFS is noisier than in ASHE the profile is very similar when
considering the whole population (Nanton & Rowling, 2017).
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SRDD, but we use the equivalent BHPS estimates (the earnings for a person of the same age and gender
at the same percentile in the BHPS earnings distribution) when we need estimates of prior earnings within
the BHPS based earnings models.

Age at graduation

The earnings profile of a new graduate aged 22 and a new graduate aged 45 may be quite different; typical
borrowers may have more graduate level work experience than mature borrowers do once they reach the
same age.

We cannot take account of this in the regression models derived from BHPS data as we do not always
know the age at which a respondent graduated. Instead we take account of the impact of the age of the
borrower at SRDD by deriving a second earnings forecast using a more typical age (21 or 22 depending on
degree type), and a weighted average of the two earnings forecasts is taken. The weights initially result in
more weight being given to the typical age earnings forecast and more weight to the actual age forecast as
the borrower gains more experience (approximated by the number of years since SRDD). Weights are
derived from DLHE data on the earnings of borrowers 6 months and 42 months after graduation.

As the BHPS regression models make use of prior earnings, typical age equivalents of actual or forecast
earnings in the first three years past SRDD are also needed.

SLC provides tables of the earnings distribution by age and gender of borrower for each of the first three
years past SRDD. These are used to find the percentile for the borrower’s earnings in the first three years
past SRDD. The BHPS earnings for a borrower of the same gender but of typical age are then used as
prior earnings information in the typical age BHPS based earnings estimates.

For graduates with more than three years of prior earnings data, i.e. where the prior earnings data from
SLC refers to their fourth year past SRDD or later, the age adjustment does not use the SLC lookup tables.
Instead, the LFS percentile of their earnings is used when finding the equivalent BHPS earnings for a
typical age borrower.

Retirement

For some borrowers the 43 years of forecast earnings may include a period of retirement. Borrowers are
assumed to retire at 65, after this age their earnings will be modelled as zero for the remainder of the
forecast years.

During the time period over which the BHPS data was collected, State Pension Age for men was 65. As
such, we have very little data on the employment habits and earnings paths of individuals who remain
employed after this age, and no information from the BHPS on the impact of raising State Pension Age.
Given the lack of reliable data and that most borrowers will have reached the end of their repayment term
before age 65, we have chosen to fix the retirement age in the model at age 65.

Repayment frictions

Borrowers make repayments based on the income for which they are liable to pay National Insurance
Contributions. Each year they are required to repay a percentage of their annual income that is above the
annual repayment threshold. However, the earnings forecasts are an idealised version of an individual's
earnings over the course of the year, as they do not take into account various factors that may affect the
amount a student repays compared to what would be expected based on their annual earnings. These
differences between the amount borrowers actually repay and the amount they would be expected to are
known as ‘repayment frictions’. Some of the factors which create frictions are:

o the difference between gross income and income liable for National Insurance Contributions;
o only being employed for part of the year;
e having multiple employments;

e earnings changing mid-year; and,
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¢ technical issues such as National Insurance numbers not matching their student loan account to
their HMRC record, or the borrower not having a National Insurance number.

Part-year employment and mid-year earnings changes can cause frictions for the same reason. For
employees, student loan repayments are deducted each pay period, e.g. monthly. The annual threshold is
divided by the number of payments the employee would expect to receive over the year and repayments
calculated each pay period on this basis. This can result in an employee paying more over the course of
the year than would be expected, for example if they earn most of their annual income over a few months
they would make repayments each month as if they were going to earn that same amount each month for
the rest of the year, even though they may subsequently earn less than the repayment threshold in other
months.

Multiple employments can on the other hand reduce the amount repaid on student loans, as the borrower
would need to exceed the earnings threshold in each job to make repayments on their loan. As such, some
individuals may have an annual income, from multiple jobs, above the repayment threshold, but make no
repayments as they are not over the earnings threshold in either employment.

To correct for these frictions, the model applies a correction to the estimated earnings of some borrowers to
increase or decrease the forecast earnings of the borrower, so that they maker repayments as if they had
this altered earnings amount. The proportion of borrowers whose repayments are altered and the sizes of
the changes are based on the differences seen between earnings and repayments in historic SLC data,
and vary based on their earnings amount and the length of time since their SRDD.

Earnings forecast outputs

At this point in the modelling we have generated annual equivalent earnings for those in employment in the
UK at an individual level. These can be aggregated to provide insights to the earnings forecasts underlying
the repayment forecasts.

For those borrowers with an SRDD of 2017 we forecast the proportion of borrowers employed (in the UK)
over 30 years, in Figure 4.4. We find that employment rates peak in the 4th year past SRDD and that
during the first three years after SRDD female borrowers are forecast to have marginally higher
employment rates than male borrowers. Employment rates across all borrowers decrease after the 4" year
past SRDD, driven initially by declining female employment. The gap between male and female
employment rates increases over the following 10 years to a long-term average of 8 percentage points. The
model assumes that the employment decision of individuals in the future will be similar to historic ones
derived from survey data and SLC administrative data. This includes historic patterns for employment by
gender, which will not necessarily be the case, especially in the long term.

24



Figure 4.4: Forecast proportion of borrowers in employment in the UK by gender: 2017 SRDD cohort
Financial years 2017-18 to 2046-47
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For those with an SRDD of 2017 who are forecast to be employed, Figure 4.5 shows the median forecast
earnings each year in 2014-15 values. Forecast median earnings for the first year past SRDD are £18,500
in 2014-15 values (equivalent to £20,000 in nominal terms in 2017-18) with little difference between male
and female earnings. Median earnings for male and female borrowers diverge over the loan term growing
to an average gap of £13,000 in 2014-15 earnings values over the last 10 years of the loan term. The
model assumes that the earnings paths of individuals in the future will be similar to historic ones derived
from survey data and SLC administrative data. This includes historic patterns for different distributions of
earnings by gender, which will not necessarily be the case, especially in the long term.

Figure 4.5: Forecast median annual earnings of those in employment by gender: 2017 SRDD cohort
Financial years 2017-18 to 2046-47, earnings in 2014-15 earnings values
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The distribution of forecast earnings by gender is further broken down in Figures 4.6 and 4.7. The
distribution of female earnings is closely grouped around the median, with 50% of female borrowers
earning within £10,000 of median earnings. In comparison the male earnings distribution is more disperse,
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with the top decile of male borrowers earning over the 30 year loan term on average 1.6 times that of
female borrowers in the top decile.

Figure 4.6: Forecast distribution of annual earnings of female borrowers in employment: 2017 SRDD cohort
Financial years 2017-18 to 2046-47, earnings in 2014-15 earnings values
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Figure 4.7: Forecast distribution of annual earnings of male borrowers in employment: 2017 SRDD cohort
Financial years 2017-18 to 2046-47, earnings in 2014-15 earnings values
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Investment income

A borrower is expected to declare any investment income above £2,500 to HMRC, and this will be added to
their overall earnings figure for the purpose of student loan repayments. The model calculates a probability
that a borrower will earn investment income based on their age, labour income, gender and whether they
declared investment income in the previous year (based on logistic regression models generated from
BHPS data). Based on these probabilities some borrowers are selected to have investment income each
year.

Then an investment income amount is generated using a linear regression model based on the same set of
characteristics, which is added to their labour income. If the model determines that the borrower has
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earned an income from their investments but it amounts to less than £2,500, then this is treated as zero
investment income as the borrower would not be expected to declare this to HVIRC.

Mortality

ICR loans can be cancelled prior to the end of the repayment term if the borrower dies. The probability of
death in a given year is based on the borrower’s age and gender, and is derived from ONS life tables and
SLC data. SLC data shows lower write-off levels than would be expected from ONS mortality rates, most
likely reflecting that graduates have lower mortality rates than non-graduates of the same age. But the
historic SLC data has little coverage of student loan borrowers aged above their mid-30s, so a weighted
average of the two sets of mortality rates is taken that gives a high weighting to the SLC data at younger
ages and to ONS data at older ages.

There are several reasons other than death why a loan may be written off before the end of a borrower’s
repayment term, such as if they become disabled to an extent that they will be permanently unable to work.
However, the level of these write-offs is comparatively small so they are not included in the model.

Repayments made directly to SLC

In addition to obligatory repayments collected through the UK tax system, repayments can also be paid
directly to the SLC. These fall into three main categories:

¢ Voluntary repayments (prepayments) — These are early repayments made by the individual in
addition to their obligatory repayments.

¢ Payments from overseas — Repayments from borrowers situated overseas cannot be collected
through the tax system. Overseas borrowers make obligatory repayments direct to the SLC based
on their income and the earnings threshold for their country of residence.

o Direct debits — In the last couple of years of payment the SLC offer the borrower the opportunity to
repay the rest of their loan through a direct debit to prevent overpayment.

The probability of a borrower making a voluntary repayment each year is generated from a logistic
regression model based on SLC administrative data. Voluntary repayments are particularly dependent on
the magnitude of the debt outstanding and the number of years into the repayment period, as well as
whether a borrower has previously made a voluntary repayment. In addition, the regression model also
takes into account borrowers’ age, gender, domicile, course level, subject group and provider group. The
majority of voluntary repayments come from borrowers with low amounts of debt in the first few years of
repayment. If a borrower is due to make a voluntary repayment in the model, a per