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Abstract

We use data on student debt repayments for all Norwegian students to study how
financial sophistication influences financial decisions. Specifically, we look at the choice
between fixed and variable interest rates. Individuals can regularly choose between a
fixed rate over selected horizons, or a default variable rate. We construct decision rules
reflecting different levels of financial understanding, and investigate switching behavior.
We find that borrowers with business and economics background are better at identify-
ing when to switch to a fixed rate, in particular for the more (financially) sophisticated
decision rules. The overall take-up of fixed rates is however surprisingly low, and hard
to reconcile with rational decision-making.
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Norwegians receive governmental educational support partly through student loans issued
by the State Educational Loan Fund (Lanekassen). As the loan is subsidized, there is little
prepayment of debt; however, borrowers have the opportunity to choose every other month
between a fixed interest rate (fixed across various horizons), and a variable rate, which serves
as a default option. In this paper, we study the repayment and contract choices of approx-
imately 900 thousand individuals with outstanding student debt between 2016 and 2025.
During this period, despite episodes where fixed rates offered substantial cost savings over
the variable rate, the vast majority of borrowers did not switch to the fixed rate. The most
obvious hypothesis that can explain the observed behavior is a lack of financial sophisti-

cation. To make an informed choice, one should have some understanding of financial
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concepts, such as interest rates, central bank policy, and be able to infer expectations of
future rates from the term structure, which seems unlikely in the general population.

Following standard economic principles related to debt choices, we assume that the pri-
mary driver of the switching decision is the expected cash-flow difference between the two
contract types, proxied by the difference in interest rates over the relevant horizon. We
consider three different decision rules representing increasing levels of financial sophisti-
cation. First, we consider a myopic decision rule, where borrowers respond to the differ-
ence between the current variable rate and the offered fixed rate. Second, we examine a
Jorward-looking decision rule, where borrowers employ the current term structure infor-
mation to construct representative forward rates, which can be used as estimates of future
variable rates. While these two rules have been proposed in related mortgage studies (e.g.,
see (Campbell and Cocco, 2003; Badarinza, Campbell, and Ramadorai, 2018), exploiting
the unique bimonthly institutional design, we introduce a third rule that incorporates a
short-term predictability of the upcoming rate offer. This rule captures an option to delay
the switching decision and represents the highest level of financial sophistication.

To assess the role of financial education, we use data from administrative registries
to track borrowers’ fields of study. We use studies in business and economics, where fi-
nance principles are components of the curriculum, as a proxy for financial sophistication.
While borrowers in the aggregate respond positively to all three decision rules, individuals
who studied business or economics display a significantly stronger response to the forward-
looking and option-to-delay rules. Nevertheless, sticking with the default variable rate re-
mains the predominant choice across the overall population.

Although interest rate differentials are strongly associated with switching behavior, other
economic factors may play a role. A borrower’s willingness to take on rate risk depends on
her risk preference and exposure to interest rate risk. Moreover, switching to a fixed rate
represents exercising an option whose value depends on aggregate economic uncertainty.
While our empirical models control for these factors, they are unlikely to fully account for
the forgone financial gains from not switching.

Our study contributes to the household finance literature in several ways. First, we ex-
tend the empirical framework of mortgage contract choice (Paiella and Pozzolo, 2007} Koi-
jen, Van Hemert, and Van Nieuwerburgh, 2009; Badarinza et al., |2018) to student debt
repayment, demonstrating that borrowers anchor on myopic spot-rate differentials even in
frictionless environments. Second, we document widespread inertia in debt repayment,
aligning with findings on household passive choice (Andersen, Campbell, Nielsen, and Ra-
madorai, 2020; Campbell and Ramadorai, 2025). Third, by linking field of study to ad-
ministrative debt choices, we show that financial education influences individuals to utilize

forward-looking decision rules and execute more optimal debt management strategies. This



echoes broader evidence that financial knowledge reduces debt costs and enhances wealth
accumulation (Calvet, Campbell, and Sodini, 2007; van Rooij, Lusardi, and Alessie, 2011
Lusardi and Mitchell, 2014; Fagereng, Guiso, Malacrino, and Pistaterri, 2020).

These results offer clear public policy implications. Subsidized student loan programs
aim to reduce financial barriers to higher education by minimizing post-study debt burdens.
The strong association between business/economics education and eflicient rate-switching
behavior suggests scope for policy interventions, such as improved decision tools or targeted
nudges, to help nonspecialist borrowers make more informed decisions.

The structure of the paper is as follows. We first provide some institutional details about
how Norwegian student debt is organized, some descriptive statistics of the data, and an
overview of the switching behavior in Section [I} We then discuss our hypotheses in Sec-
tion[2] The empirical analysis is collected in Section [8]and Section 4] concludes. Additional

analyses are presented in Appendices A-C.

1 Norwegian student debt. Setup and data

1.1 Institutional setup of student loans

The Norwegian government offers subsidized funding for university studies that most stu-
dents use. After graduation, student debt is repaid over a long period, typically 20 years.
The default interest rate contract uses a variable rate that is set slightly below the lowest mar-
ket mortgage rates available to low-risk borrowers. This variable rate exposes borrowers to
interest rate risk. To offset this, the government offers a menu of fixed-rate alternatives that
can be chosen in a seven-day window every two months. The fixed-rate contracts are also
set slightly below comparable fixed-rate mortgages, which are observed several weeks be-
fore the decision window, creating a lag between pricing and borrower choice. Due to this
lag, market rates may change, and borrowers can compare pre-set fixed rates with updated
information about expected future borrowing costs.

Although student loan balances are typically smaller than mortgage balances, the rate
choice can still have meaningful cash-flow implications for young adults. In 2020, borrow-
ers could fix the interest rate on their student debt at less than 2%. By 2024, the variable
rate had risen to above 5%. The average student debt among newly graduated students is
roughly NOK 500,000 in 2025 (Lanekassen, 2025)). For a borrower with this debt balance,
choosing a five-year fixed-rate contract in 2020 rather than remaining at the variable rate
would imply annual interest savings of more than NOK 15,000 in 2024 (~ USD 1,600).

As most education in Norway is tuition-free, the grants and loans offered by the Norwe-

gian State Educational Loan Fund (Lénekassen) are supposed to cover students’ living ex-



penses. As of 2025, the standard loan amounts to NOK 166,859 per year (~ USD 16,500)
for up to 8 years or 480 ECTS credits. 40% of the borrowed amount may be converted to a
grant if certain criteria are met. The loans are interest-free as long as students receive loans
for full-time education.

The current regulatory regime was introduced at the beginning of 2016. Loans ac-
crue interest at a variable rate by default when the borrowers exit their full-time education.
However, they can opt every two months for a fixed rate that reverts to a variable rate af-
ter a specific period (38, 5, or 10 years). Lanekassen’s interest rates are updated bimonthly
and calculated as the average of the five lowest comparable mortgage rates in Norway, mi-
nus 0.15 percentage points The variable rate is computed over the previous two months,
whereas the fixed rate is computed over the previous month

Borrowers have a one-week window (10th-17th) in even months of the year to switch
to a fixed rate (six switch windows per year). The new interest rate, whether the new variable
rate or a chosen fixed rate, is effective from the first day of the following month. The switch
process is summarized in Figure|l| Switching is straightforward, merely a matter of logging

on to the web pages of Lanekassen.

Figure 1 Timeline of Switching Window
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The figure shows the timing of variable- and fixed-rate pricing and the switch window. The timeline is illustrated for the April switching
window, with the effective month denoted as .

Borrowers may also terminate a fixed-rate contract before maturity. However, early ter-
mination is settled through a present-value adjustment: Lanekassen compares the rate on
the borrower’s fixed-rate contract with the rate on new fixed-rate agreements with compa-
rable remaining maturity, and adds or subtracts the resulting interest loss or gain from the
loan balance. Termination must be requested by the 17th of an even month in order to

revert to the variable rate effective from the following odd month.

IBefore the change of regulation in 2016, the student loan rates were calculated based on short-term
government rates for the (default) variable rate and long-term bond yields for the fixed rates for the periods
of 3, 5, 10 years.

2Specifically, fixed-rate mortgages are observed 4 Tuesdays in the month before the switch decision, and
the variable-rate mortgages are observed 9 Tuesdays in the two months before the switch decision.



1.2 Data on student loans

Our analysis sample starts in March 2016, the first month of the current regulatory regime
for interest rate choice in Lanekassen, and ends in November 2025. The sample con-
tains bimonthly observations for higher-education borrowers in the repayment phase. The
dataset contains basic characteristics and more detailed repayment information of 870,439
borrowers and approximately 28.8 million switch-eligible borrower-month observations.
Table (1] reports summary statistics for the sample and the variables used in the analysis.
The average borrower is 31 years old at first observation, 59% are female, and 21% received

support for studies in economics or businessﬂ

1.3 Interest rates

Let us first provide some Norwegian background on interest rates before discussing the rates
specific to student debt. Like most OECD countries, Norway’s financial policy is inflation
targeting, with an independent central bank (Norges Bank). The inflation target was 2.5%
till 2018. Since then the inflation target has been 2%. The chief policy instrument for
the central bank is the policy rate, the interest rate for short term borrowing by banks from
the Central Bank The central bank has a mandate that targets inflation, but the bank
should also consider consequences for employment and exchange rates. The central bank
publishes a detailed interpretation of its mandate, the Monetary Policy Handbook (Norges
Bank, 2025b)). The handbook mentions that the relevant policy horizon after departures
from the inflation target is 2-8 years, which is important to assess the future evolution of
interest rates.

In Figure[2] we show the evolution of the central bank policy rate in the period, together
with the variable and various fixed rates available for student debt. Let us first give some
comments on the central bank rate. At the beginning of the period, it was below 1%, re-
flecting the need to stimulate the Norwegian economy following the financial crisis caused
by declining oil prices. In 2019, the policy rate began to rise toward the inflation target.
Then, due to COVID-19, the Central Bank lowered interest rates to zero at the beginning
of 2020, before rapidly raising them in 2022 to combat post-COVID inflation. The policy
rate hit a maximum of 4.5%, in December of 2023.

Figure |2| also shows the interest rates applicable to student debt. The green line is the
variable rate. There are three different interest rates for fixing the rate for 3, 5, and 10
years. Some key observations: Student debt rates are primarily between 1 and 2 percentage

points above the policy rate. An exception is the variable rate in 20238, which was close to the

3In the data, we only know the field of study for which borrowers received support; we do not know whether
they completed the degree. The same applies to the master’s variable.
4For an introduction to the specifics of the Norwegian Financial Environment see Norges Bank (2025a) .

5



Table 1 Summarizing the sample

Variable Mean SD p25 p50 p75 N
Panel A: Individual characteristics

Number of individuals 870,439
Female (%) 58.61 870,439
Age at first observation 30.92 8.13 25.00 28.00 36.00 870,439
Number of semesters studied 8.32 3.53 6.00 8.00 11.00 870,439
Master’s studies (%) 41.59 870,439
Economics/Business studies (%) 21.01 870,439
STEM studies (%) 2.15 870,439
Health studies (%) 6.29 870,439
Other studies (%) 70.55 870,439
Any fixed rate contract (%) 3.32 870,489
Panel B: Switching behavior

Switch-eligible borrower-months 28,777,993
Switches to any fixed (%) 0.11 28,777,993
Switches to fixed 3-year (%) 0.05 28,777,993
Switches to fixed 5-year (%) 0.04 26,293,115
Switches to fixed 10-year (%) 0.04 19,455,187
Panel C: Loan data

Variable rate (%) 2.77 1.85 1.82 2.17 3.67 59
Fixed rate 3-year (%) 2.98 1.25 2.07 2.46 4.42 59
Fixed rate 5-year (%) 3.11 1.09 2.31 2.69 4.34 59
Fixed rate 10-year (%) 3.35 0.89 2.61 3.06 4.28 59
Debt at sample entry (NOK) 284,516 184,354 141,190 250,626 388,012 870,317
Avg. months until redemption 175.14 65.38 118 198 237 870,439
Avg. annuity (NOK/month) 1,994 1,048 1,264 1,713 2,408 852,472
Avg. share of deferred months (%) 13.31 870,439
Ever received payment warning (%) 22.34 870,439

Panel A reports borrower characteristics, Panel B reports switching behavior for switch-eligible borrower-months, and Panel C reports
interest rates and borrower loan characteristics. Interest rates are measured across the 59 switch months. p25, p50, and p75 denote
percentiles.




Figure 2 Time series - interest rates.
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The figure shows the variable rate, the offered 3-, 5-, and 10-year fixed rates, and the policy rate. The student loan interest rates are
updated bimonthly.

policy rate. But this is due to design; the variable rate is computed by looking back several
months. Once the policy rate stops increasing rapidly, the variable rate comes back to lie
above the policy rate. What is the expectation for interest rates in normal times? Nominal
interest rates are higher than inflation. If inflation is at its target, the central bank policy rate
will be higher than the inflation target, and student debt rates will be a couple of percentage
points above that.

With that background, let us look at the situation in 2016. At that time, the central bank
policy rate is below 1%. Student debt could be fixed for 10 years at an interest rate close to
2.5% (the inflation target at that time). For someone with an understanding of macro policy,
the obvious choice would be to switch to the (longest horizon) fixed rate. If the Central bank
succeeds in its policy target, after (say) 3 years the inflation will be back at 2.5%, with the
policy rate and student debt interest rates correspondingly higher

Ex post, the variable rate was low for much longer than expected, particularly due to
the COVID period. In spite of this long period of artificially low interest rates, someone
who fixed the rate in March of 2016, at a rate of 2.68%, still ended up with a lower interest
rate than the 2.77% average of the variable rates in the period 2016-2026. Our research
focus is not on this ex post evaluation but rather on an ex ante perspective. For someone

who currently has a variable-rate loan (either by choice or because the fixed-rate period has

SWe will show later, in Figure |4} that the market expectations (term structure) in 2016 were for a marked
increase in interest rates.



just elapsed), should one choose a fixed interest rate? For how long? This decision should
be made using the information available at the time. This is where financial sophistication

enters. The better the understanding of finance, the more relevant the information can be.

1.4 Switching behavior

Let us now show how the fixed/floating decisions look in the data. Panel A of Figure[3|shows
the fraction of student loan borrowers with a fixed interest rate, broken down by maturity,
for each switch window. Panel B of the figure shows the fraction of switch-eligible borrowers
who switch to a fixed rate in each switch window. Both panels show that the majority of
decision makers here do not care about fixing the interest rate.

The fraction of people with fixed rates goes from more than a quarter in 2016 to less
than 5% in 2024. The decline is due to a large number of borrowers who had fixed rates
coming in to the period, who choose to not keep a fixed rate. The earlier choice of a fixed
rate was made under different rules, and is not comparable to the current situation. For our
purposes, the interesting question is why they did not change back from their new (default)
variable rate. As Panel B shows, there is only one date where more than one percent of

decision makers fixed their rate.

2 Building hypotheses

We build on the extensive literature that has studied similar decisions in the mortgage mar-
ket, which emphasizes two drivers of the choice: expectations about future rates and the

insurance value of fixing the rate (Baesel and Biger, [1980; Campbell and Cocco, [2003)).

2.1 Interest rate differences

Our main hypothesis concerns the first of these, and asserts that a main determinant of
the probability of switching is the difference between the expected future variable rates and
the fixed rate. We will consider a number of ways to do the estimation of future rates, but

generically we will test

Hypothesis 1 (Interest rate differential) The probability of switching from a variable rate to a
fixed rate increases in the difference between (an average of) the expected future variable rates and the

contractual fixed rate.

We will consider two basic versions of this hypothesis, distinguished by how we be-
lieve participants generate their expectations. The first is the most basic, it uses the current

variable interest rate as an estimate of all future variable interest rates. In other words,



Figure 38 Time series - Switching decisions.
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Panel A: The histograms show the fraction of borrowers with fixed rates over 8, 5 and 10 year horizons in each bimonthly switch window.

Panel B: The line-plot shows the percentage of switch-eligible borrowers who switch from the variable rate to any fixed-rate contract in
each bimonthly switch window.




this amounts to participants believing that interest rates are martingales, in which case the
current variable rate is the best estimate of all future interest rates. We will term this the
“myopic” assumption. To implement testing of this hypothesis we define Benchmark 1 (or
B1) as

Bl,, =i i, (1)

where i/ is the variable rate effective in month ¢, and if', is the n-year fixed rate available
in the switch window and effective from month ¢, with n € {3, 5, 10}.

This mechanism is consistent with the theoretical model of(Campbell and Cocco|(2003)
and many empirical studies that find that this current rate difference is a strong predictor
of mortgage choice (Brueckner and Follain, |1988}; Bakke and Ramic, |2012; |Paiella and
Pozzolol [2007; [Zocchil [2013; |Coulibaly and Li, [2009; Badarinza et al., [2018}; Devine,
McCarthy, and O™ Toole, 2023).

The literature on fixed/floating choice in mortgage markets then typically moves on
to consider more sophisticated methods for generating expectations about future variable
rates. One approach is to use the term structure of bond yields, which reflects both ex-
pected future short rates and bond risk premia. |[Koijen et al.|(2009) separate these compo-
nents and argue that the bond risk premium is the relevant forward-looking determinant
of mortgage choice. When this premium is high, fixed-rate mortgages are relatively ex-
pensive compared with expected future short rates, making variable-rate mortgages more
attractive. They find that variation in the bond risk premium explains large variation in the
aggregate variable-rate share and strongly predicts individual mortgage choice. |Badarinza
et al.[ (2018) construct expectations using several approaches, where the one closest to us
is an instrumental variable approach that predicts future variable rates using current and
past mortgage rates and government bond yields. They also find that expectations about
one-year interest rate movements affect mortgage choice, but longer-horizon expectations
have weaker and less robust effects. An alternative approach is to measure expectations
from survey data. |Devine et al.| (2023) show that borrowers who expect interest rates to
rise or become more volatile are more likely to choose fixed-rate mortgages. However, they
also find that expectations are often inaccurate and that expectation accuracy is related to
education and financial literacy.

We can however not use these methods directly, but need to develop an alternative
way of constructing an estimate of expected future variable rates. The problem is that the
interest rates used for the student loans are not market rates, they are constructed by a
fixed adjustment to an average of past mortgage rates. The result we saw in the time series
of interest rates for Lanekassen, and how they compare to the central bank policy rate,
as shown in Figure 2] In that picture the interest rates for student loans are around one

percentage point above the policy rate, with some variation, part of which is due to the lag
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structure of the student debt rates. Let us define this term as the “markup.”

How would someone with an understanding of term structure mechanics approach this?
First, the starting point is that interest rate expectations are embedded in the observable
term structure of risk-free debt inferred from government securities. From the risk-free
term structure one can calculate forward rates. Interest rate theory suggests the forward
rate as the best estimate of the future spot rates. The situation is illustrated in Figure {4}
which shows data for 8 April 2016. The blue line is the estimated (zero coupon) term
structure, and the red line is the (government) forward rates.

For an estimate of the term structure for student debt, we need an assumption about the
difference between the term structure and the corresponding student debt. The simplest
assumption is that this difference (the markup) is a martingale, which justifies using the
difference between the current variable rate and the average government zero-coupon yield
observed when the variable rate was priced as an estimate of the markup. Using that we
generate the green line, which are estimates of forward rates for the interest rate on student

debt, which we employ as expectations of future variable interest rates applicable to student

debt.

Figure 4 Illustrating the construction of estimates of future variable rates

—e— Treasury spot rates —— Treasury forward rates —e— Expected Lanekassen variable rate

— — — 3-year fixed rate — — — b-year fixed rate 10-year fixed rate
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The figure shows how expected future variable rates are constructed from the term structure, here illustrated for 8 April 2016. The
expected Lanekassen variable rate is constructed by adding the current markup between Lanekassen’s variable rate and the shortest
government zero coupon yield to the forward rates.

To implement this more sophisticated “forward-looking” behaviour, we define Bench-
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mark 2 (or B2) as
B2, =E i) - 2)

tne

where i/, denotes the average variable rate over the n-year horizon starting in effective
month ¢, and E,_;[-] denotes expectations measured on the last working day before the
opening of the switch window. We index time such that the effective month corresponds to

t, and previous months are denoted t — 1, t — 2, etc., as illustrated in Figure

2.2 Options brought by predictability of next student debt rates

If a fixed-rate offer is attractive relative to expected future variable rates, a borrower may
still consider whether to switch now or to wait until the next switching window. Waiting
may be valuable if the next fixed-rate offer is expected to be lower. Forming such expec-
tations is possible because the fixed rates available during a switching window are based
on old mortgage rates, and market rates may change between the pricing period and the
switching window. If the n-year government bond yield has increased after the fixed rate
was priced, the next n-year fixed-rate offer is likely to be higher, and the borrower should
switch now. Conversely, when market rates have fallen after the fixed rate was priced, the
next fixed-rate offer is likely to be lower. We capture this option to wait by measuring the
change in the relevant government bond yield between the fixed-rate pricing period and
the switching window. Our prediction is that borrowers will respond more strongly to the

forward-looking benchmark when the next fixed-rate offer is expected to be higher.

Hypothesis 2 (Option to delay) Borrowers are more likely to respond to the forward-looking

benchmark when market-rate movements indicate that the next fixed-rate offer will be higher.

Our third benchmark captures the option to wait for the next fixed-rate offer. Since fixed-
rate offers are priced based on mortgage rates observed before borrowers make their switch-
ing decision, we can measure whether market rates have changed between the fixed-rate
pricing period and the switching window. We use this as a proxy for expectations about the

direction of the next fixed-rate offer. Thus, we define Benchmark 8 (or B3) as:
Bgt’” :yLG—I,n _yt(i2,n’ (3)

where ytc_l , is the n-year government bond yield observed on the last working day before
the switch window, and 5/?_2,” is the average n-year government bond yield during the fixed-
rate pricing period. A positive value of B3, , indicates that market rates have increased
after the fixed-rate offer was set, implying that the next fixed-rate offer is likely to be higher.

Since this timing incentive concerns whether to switch now rather than wait, we use the

12



binary indicator [B3,, > 0] to test whether borrowers respond more strongly to B2, ,

when market-rate movements indicate that the next fixed-rate offer is expected to increase.

2.3 Risk aversion

The decision to switch to a fixed rate is also an insurance decision. A borrower who chooses
a fixed rate gives up the possibility of benefiting from lower future variable rates, but receives
protection against higher future rates. The value of this protection depends on risk prefer-
ences and on exposure to interest rate risk. In the theoretical model of|Campbell and Cocco
(2003), variable-rate mortgages are generally more attractive, but less so for risk-averse
households, households with volatile income, households with large debt, and households
with low mobility. |/Alm and Follain| (1987) similarly predict that more risk-averse bor-
rowers and borrowers with larger mortgages should be more likely to choose fixed rates.
Empirical evidence is broadly consistent with the role of risk preferences and risk expo-
sure: (Coulibaly and Li/(2009) find that more risk-averse borrowers, borrowers with riskier
income, and borrowers less likely to move are more likely to choose fixed rates, while |[Hull-
gren and Soderberg (2016) find that borrowers with higher loan-to-value ratios and higher
risk aversion are more likely to choose fixed rates.

We do not observe borrowers’ risk preferences directly. Instead, debt balance measures
exposure to interest-rate risk. For a given change in rates, borrowers with larger balances ex-
perience larger cash-flow changes. We therefore test whether greater exposure is associated

with a higher probability of switching to a fixed rate.

Hypothesis 3 (Risk Aversion) Borrowers are more likely to switch to a fixed rate when they have

greater exposure to interest rate risk.

2.4 The option value of fixing the rate

To fix the interest rate can be interpreted as exercising an option. Option values are in-
creasing in the volatility of the underlying asset. The underlying asset of concern here is
interest rate levels. Interest rate uncertainty increases with the general financial uncertainty,
as central bank interest policy reacts to what happens in the economy.

During periods of higher uncertainty, borrowers may delay their switching decision
while waiting for more information about future interest rate, or place greater value on
stable payments. Survey evidence supports the latter effect. Devine et al. (2023) find that
borrowers who expect greater interest-rate volatility are more likely to choose fixed-rate
mortgages. We therefore predict that greater market uncertainty is associated with a higher

probability of switching. We use the VIX as a broad proxy for economic uncertainty.
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Hypothesis 4 (Option value) Borrowers are more likely to switch to a fixed rate when measures

of economic uncertainty (such as the VIX) is high.

2.5 Financial sophistication

Finally, the decision may depend on financial sophistication. Household finance research
emphasizes that many financial decisions require attention and active management (Camp-
bell, 2006} |Campbell and Ramadorai, |2025) . Inertia, inattention, and fixed costs of taking
action are common explanations for why households do not always respond to financial
incentives. Financial literacy is also associated with more sophisticated financial behavior
in settings such as stock market participation and portfolio choice (van Rooij et al., 2011}
von Gaudecker, 20155 Bianchi, [2018)). Andersen et al.| (2020) study mortgage refinanc-
ing and find that some households fail to refinance even when it would be profitable to
do so, and that such failures are more common among less financially sophisticated house-
holds. Devine et al.[(2023) show that education and financial knowledge are associated with
more accurate interest-rate expectations. This suggests that borrowers with greater finan-
cial sophistication may be more likely to understand the fixed-rate option and more likely
to respond to forward-looking market information.

In our data, we do not observe financial sophistication directly. We therefore use education-
based proxies. Borrowers with an economics or business background are likely to have more
relevant financial knowledge. Borrowers who studied for a master’s degree may also have
greater general ability to process financial information, although this is a less direct proxy.
Financially sophisticated borrowers may be more likely to switch because they are more
likely to notice and act on the fixed-rate option. However, the prediction is not that they
should always choose fixed rates. They should stick to variable rates when that is optimal.
We therefore use the sharper prediction that financially sophisticated borrowers is more
responsive to the forward-looking benchmark and the timing mechanism created by the

pricing lag.

Hypothesis 5 (Financial Sophistication) Borrowers with greater financial sophistication are more

likely to react to a positive difference between expected variable rates and the fixed rate.

3 Empirical analysis

3.1 Linking switching and interest rate difference (only)

We start by an illustrative graphical analysis linking the interest rate difference benchmarks
(B1 to B3) to the likelihood of switching. We indicate whether the benchmarks suggest
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switching, and plot the empirical probability. Because the main dependent variable is
switching to any fixed-rate contract, we summarize each benchmark by the most favorable
option available in a given month. Specifically, for each month ¢, we take the maximum
value across the 3-, 5-, and 10-year horizons and denote the resulting measures B1 .y,
B2,ax, and B3,,ax.

Let us start by looking at the myopic benchmark B1 and the forward-looking benchmark
B2. In Figure 5| the shaded areas indicate periods when the benchmark suggests switching.
The myopic benchmark suggests switching much less often than the one including term
structure information. To see why, recall our earlier discussion of the situation in 2016 in
Figure[2] During the period 2016 to late 2018, the policy rate was kept constant below 1%,
and one would expect the central bank to push interest rates up. That is reflected in the
expectations of future rates, not only for a brief period of time as suggested by B1 but for a

longer period, as indicated by B2.
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Figure 5 Linking B1 and B2 to switching
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The figure shows the benchmarks B and the empirical probability of switching {rom variable to fixed rate. The shaded areas show when
the benchmarks indicate to switch to a fixed rate (B > 0). Panel A shows the result for the myopic benchmark B1. Panel B uses the
forward-looking benchmark B2. Bl is the largest difference between the current variable rate and any offered fixed rate in each
switch window. B2,y is the largest difference between the expected average future variable rate and any offered fixed rate in each switch

window.




Figure 6 Linking B2 and B3 to switching
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The figure shows B2y (red), B3 ax(black), and the switching rate over time. B2,y is the largest difference between the expected
average future variable rate and any offered fixed rate in each switch window. B3,y is the largest change in government bond yields
across maturities between fixed-rate pricing and the switch window. Positive values of B3y« indicate that the next fixed-rate offer is
expected to be higher. Shaded areas indicate B2y,,,x > 0 and B3,.x > 0.

In Figure [6] we present B2 and B3 jointly. Compared with the previous benchmark
figures, here we have a clear visual correspondence with the switching spikes. Table[2]reports
pairwise correlations between the benchmarks and financial uncertainty (VIX). B1 and B2
are moderately correlated, which is unsurprising since both are constructed from interest

rates.

3.2 Full analysis — Individual fixed effects

Let us now turn to more complete analysis. Our main specification is:

where Y; ; equals one if borrower j switches from the variable rate to any fixed-rate contract
that becomes effective in month ¢, and zero if switching is possible but not chosen. The
benchmarks are maxima across horizons, vary at the bimonthly level, and are common to all
borrowers in a given month. We first estimate B1 and B2 separately and then jointly, before
allowing the response to B2 to differ depending on whether B3 > 0. The indicator [B3 > 0]

equals one when the next fixed-rate offer is expected to increase. The interaction term tests
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Table 2 Pairwise Correlations

B lmax BQmax Bgmax > 0

B2 ax 0.432
B3nax >0 -0.179  0.266
VIX -0.148 -0.124  -0.058

The table reports pairwise correlations across the 59 switch months. Bl is the largest difference between the current variable rate
and any offered fixed rate, and B2y, is the largest difference between the expected average future variable rate and any offered fixed
rate. B3« is the largest change in government bond yields across maturities between fixed-rate pricing and the switch window. Positive
values indicate that the next fixed-rate offer is expected to be higher. VIX is measured as the 7-day average before the switch window.

whether borrowers respond more strongly to the forward-looking benchmark when the next
fixed rate offer is expected to be more expensive. y; denotes borrower fixed effects, which
absorb time-invariant borrower characteristics such as risk preferences, financial knowledge,
and general willingness to switch. We estimate the model using a linear probability model,
clustering standard errors at the borrower level.

We will later remove the fixed effects to examine how switching behavior and respon-
siveness to the benchmarks vary with observable borrower characteristics, before, among
borrowers who switch, examining whether maturity choice reflects differences in B2 across

the 8-, 5-, and 10-year fixed-rate contracts.

Table 3 Switching to fixed rates: Benchmark and timing effects

(1) (2) 3) 4) %)

Bl,ux 0.052" 0.020***  0.015** 0.024**
(0.001) (0.001) (0.001) (0.00D)
B2,4x 0.111** 0.099** 0.049** 0.058***
(0.001) (0.001) (0.001) (0.001)
B240 X (B340 > 0) 0.095***  0.082"*
(0.002)  (0.002)
VIX 0.006™**
(0.000)

Observations (millions)  28.772 28.772 28.772 28.772 28.772

Within R-squared 0.000 0.000 0.000 0.000 0.000

The dependent variable is an indicator for switching to any fixed-rate contract, with coeflicients reported in percentage points. Bl
is the largest difference between the current variable rate and any offered fixed rate, while B2,y is the largest difference between the
expected average future variable rate and any offered fixed rate. B3,,ax is the largest change in government bond yields across maturities
between fixed-rate pricing and the switch window. Positive values indicate that the next fixed-rate offer is expected to be higher. VIX
is measured as the 7-day average before the switch window. Borrower fixed effects are included, and standard errors in parentheses are
clustered at the borrower level. ** p < 0.05, *** p < 0.01.

Table [3|reports the results of estimating equation specification (4) using a linear proba-

bility model, where the switch probability is regressed on benchmarks, using borrower fixed

18



effects.ﬁ Both B1,,,x and B2,,,.« are positively associated with switching to fixed rates. A one
percentage point increase in B1,,x is associated with a 0.052 percentage point increase in
the switching probability when included alone, corresponding to roughly a 50 percent in-
crease relative to the average switching rate of 0.11%. The estimate for B2, is 0.111
percentage points, approximately a doubling relative to the average switching rate. When
controlling for B1,,x in column (3), the coefhicient on B2,,,,x remains large, while the co-
efficient on B1,,,x declines substantially. This suggests that part of the apparent response
to B1 also reflects forward-looking information, making B2 the more robust predictor in
the joint specification. In column (4), we include the interaction with the binary B3 > 0 to
allow stronger responsiveness to B2 when the next fixed-rate offer is expected to increase.
In this specification, the coeflicient on B2 should be interpreted as the effect of B2 when
B3 < 0, i.e. when the next fixed-rate offer is expected to decline. We do see responsiveness
to B2 in this case, but the interaction term shows that the additional B2 effect when B3 > 0
is almost twice as large, such that the total effect of B2 when B3 > 0 is around three times
larger than when B8 < 0. This pattern supports the idea that borrowers respond to the
option value of waiting when the next offer is expected to be cheaper and locking in when
the next fixed-rate offer is expected to be more expensive. In column (5), we include VIX
as a proxy for financial uncertainty. We see that higher uncertainty is associated with an in-
crease in switching to fixed rates, consistent with an insurance motive. Importantly, adding

the VIX leaves the benchmark coefhicients largely unchangedm Thus, we confirm our stated
Hypotheses and Hypothesis

3.3 Full analysis — borrower characteristics

We now turn to the most interesting analysis, where we look for evidence that financial
sophistication matters. In Table |4, we replace borrower fixed effects with observable char-
acteristics. The benchmark coeflicients behave similarly to those in Table [8] We find that
higher debt is strongly associated with a higher probability of switching, suggesting that
borrowers with more financial exposure are more likely to switch into fixed-rate contracts.
Thus, our Hypothesis [3| related to our risk-aversion proxy is also confirmed.

Switching is also more common among older borrowers, those who studied for a mas-
ter’s degree, and those with a background in economics or business. These patterns suggest

reports maturity-specific versions of the main regression tables. There, we analyze each

fixed-rate horizon separately using horizon-specific benchmarks, instead of the maximum across horizons
approach that we use in the main specifications. The conclusions are very similar.

7Since the benchmark variables vary only at the switch-month level, the large borrower-month panel can
mechanically produce very small standard errors. As a robustness check, [Appendix Blshows a re-estimation of
the specifications in Table[3]on data collapsed to the 59 switch months, with the monthly switching rate as the
dependent variable. The pattern is similar: B2 remains stable in the joint specifications, while the coeflicient
on B1 is reduced and no longer significant.
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a correlation between switch probability and financial sophistication or experience. Borrow-
ers who studied health-related subjects are less likely to switch, while the effects for STEM
fields are smaller and not robust across specifications. We find no differences in switch

probability by gender.

Table 4 Switching to fixed rates: Borrower characteristics

(1) (2) 3)

Bl”l(l‘l? 0-072*** 0.036***
(0.001) (0.001)

BQ”MZXT 0.135*** 0.1 14***
(0.001) (0.001)
Female 0.001 0.000 0.000
(0.001) (0.001) (0.001)

In(debt) 0.0568** 0.066™* 0.064™*
(0.001) (0.001) (0.001)

Master’s studies 0.016** 0.015"* 0.015*
(0.001) (0.001) (0.001)

In(age) 0.013** 0.031"* 0.026™*
(0.0038) (0.003) (0.003)

Business/Econ 0.085** 0.034"* 0.0385"**
(0.002) (0.002) (0.002)
STEM -0.013** -0.008 -0.009
(0.005) (0.005) (0.005)

Health -0.044** -0.032*** -0.034***
(0.0038) (0.003) (0.003)

Constant -0.642** -0.813** -0.768***

(0.020)  (0.020)  (0.020)

Observations (millions) 28.768  28.768  28.768
R-squared 0.000 0.001 0.001

The dependent variable is an indicator for switching to any fixed-rate contract, with coeflicients reported in percentage points. Bl
is the largest difference between the current variable rate and any offered fixed rate, while B2,y is the largest difference between the
expected average future variable rate and any offered fixed rate. Other is the reference group for field of study. Borrower fixed effects are
not included, and standard errors in parentheses are clustered at the borrower level. ** p < 0.05, *** p < 0.01.

The analysis in Table [4|is only informative about switch probability, it does not nec-
essarily answer whether the characteristic helps in making the right switch decision. To
answer that, we need to ask whether the characteristic improves the effect of the interest
rate differentials. Table [5| examines heterogeneity in responsiveness to the benchmarks us-
ing interaction terms. A consistent pattern is that the interaction coeflicients are larger for
the forward-looking benchmark than for the myopic benchmark. For debt, the interaction
with B2 is 0.074, while the interaction with B1 is close to zero and negative. This indi-

cates that borrowers with greater financial exposure are especially responsive to expected
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Table 5 Switching to fixed rates: Heterogeneity in benchmark responsiveness

(1) (2) 3) “)
Bl,ux 0.035** 0.033** 0.036™* 0.038**
(0.001) (0.001) (0.001) (0.001)
B2,0x 0.114** 0.104**  0.115"* 0.095**
(0.001) (0.001) (0.001) (0.002)
In(debt) 0.064*
(0.001)
In(debt) x B1,,4. -0.002**
(0.001)
In(debt) X B2,,4. 0.074**
(0.002)
Econ/Business 0.037*
(0.002)
Econ/Business X B1,,4, 0.014**
(0.002)
Econ/Business X B2,,,. 0.050**
(0.004)
In(age) 0.026™*
(0.004)
In(age) x B1,,., -0.009**
(0.004)
In(age) X B2,,.. -0.112*
(0.006)
Master’s studies 0.014*
(0.002)
Master’s studies X B1,,4, -0.006***
(0.002)
Master’s studies X B2,,4, 0.046"*
(0.003)
Constant 0.015 -0.769** -0.681*** -0.768***

(0.012) (0.020) (0.012) (0.020)

Observations (millions)  28.768 28.768 28.768  28.768
R-squared 0.001 0.001 0.001 0.001

The dependent variable is an indicator for switching to any fixed-rate contract, with coeflicients reported in percentage points. B1max
is the largest difference between the current variable rate and any offered fixed rate, while B2,,,x is the largest difference between the
expected average [uture variable rate and any offered fixed rate. All specifications control for gender, log debt, master’s studies, log age,
and field of study. In(debt) and In(age) are mean-centered. Borrower fixed effects are not included, and standard errors in parentheses
are clustered at the borrower level. ** p < 0.05, *** p < 0.01.
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future borrowing costs. Borrowers with an economics or business background and bor-
rowers who studied for a master’s degree also have larger interactions with B2 than with
B1. This supports Hypothesis[5] that more financially sophisticated borrowers place greater
weight on forward-looking information when switching. In contrast, age is associated with
lower responsiveness to both benchmarks, especially B2. This suggests that even though
older borrowers are more likely to switch on average (see Table []), they are less respon-

sive to the benchmarks. Additional interaction results for other borrower characteristics are

reported in[Appendix C]

Table 6 Econ/Business background and the timing response

(1) 2)
B]‘ﬂtll.t 0-015*** 0.015***
(0.001) (0.001)
BQT”(II 0-043*** 0.043***
(0.001) (0.001)
B2,42 X (B8yax > 0) 0.086™* 0.086***
(0.002) (0.002)
Econ/Business X B2, 0.026"* 0.026***

(0.008) (0.008)

Econ/Business X B2,,.. X (B35 > 0) 0.045** 0.045"*
(0.006) (0.006)

Econ/Business x B1,,,, -0.000

(0.003)
Observations (millions) 928.772 28.772
Within R-squared 0.000  0.000

The dependent variable is an indicator for switching to any fixed-rate contract, with coeflicients reported in percentage points. B1max
is the largest difference between the current variable rate and any offered fixed rate, while B2,,,x is the largest difference between the
expected average future variable rate and any offered fixed rate. B3,y is the largest change in government bond yields across maturities
between fixed-rate pricing and the switch window. Positive values indicate that the next fixed-rate offer is expected to be higher. Borrower
fixed effects are included, and standard errors in parentheses are clustered at the borrower level. ** p < 0.05, *** p < 0.01.

Table [6] examines whether financially sophisticated borrowers are more likely to catch
the option to wait, using triple interactions. Here we include borrower fixed effects again,
since the table is about differences in responsiveness. The table shows that borrowers with
an economics or business background respond especially strongly when B2 is high and
B3 > 0. In column (1), the combined effect of B2 when B3 > 0 is 0.129 percentage
points for other borrowers (0.043 + 0.086), compared with 0.200 percentage points for
Econ/Business borrowers (0.043 + 0.086 + 0.026 + 0.045). In column (2), the interaction
between Econ/Business and B1 is close to zero once the model allows the timing response
to differ by educational background. This suggests that the result is not simply that more

financially sophisticated borrowers respond more strongly to all benchmarks. The stronger
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response is concentrated in the forward-looking timing mechanism, suggesting that more
financially sophisticated borrowers are more likely to recognize the value of fixing before

the next fixed-rate offer increases, supporting our Hypothesis

Table 7 Maturity choice among switchers

(1) (2)
Choose 5y vs 8y Choose 10y vs 3y

Diff: B2; — B23 68.120***

4.510)
Diff: B2y — B23 34.610*

(2.205)

Female -3.029* -12.713**

(0.780) (0.826)
In(debt) -0.996 4.410%

(0.893) (0.9386)
Econ/Business 0.767 4.596**

(0.853) (0.912)
Master’s studies 2.975%* 6.363**

(0.786) (0.848)
In(age) -3.670 -0.457

(2.154) (2.220)
Constant 67.777* -7.807

(14.799) (15.420)
Observations 17065 17794
R-squared 0.015 0.042

The sample consists of borrowers who switch to a fixed-rate contract. The dependent variables are indicators for choosing the 5-year
rather than the 8-year contract in column (1) and the 10-year rather than the 3-year contract in column (2), with coefficients reported in
percentage points. B2, is the difference between the expected average [uture variable rate over horizon n and the offered fixed rate {or
that maturity. Borrower fixed effects are not included, and standard errors in parentheses are clustered at the borrower level. ** p < 0.05,
k< 0.01.

Finally, in Table [7] we examine how those borrowers who switch choose between dif-
ferent maturities. First, we compare how the relative attractiveness measures B2; — B2g
and B2 — B2g affect the probability of choosing the 5-year or 10-year contract, over the
3-year contract. Figure [4|illustrates this relative attractiveness visually by showing the ex-
pected variable-rate path together with the offered fixed rates. The table shows a strong
response to forward-looking cost differences: When B2 is large for maturity n, switchers
have a higher probability of choosing that maturity. Regarding other characteristics, female
borrowers are less likely than men to choose longer fixed-rate contracts. In contrast, bor-
rowers with higher debt and those with an economics or business background or master’s
studies are more likely to choose 10-year maturities, consistent with a stronger insurance

motive (Hypothesis [3). We find no age effect on maturity choice.
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4 Conclusion

Fixed-rate loan repayment is uncommon among Léanekassen borrowers in Norway. Only
3.3% of borrowers ever switched to a fixed-rate contract during our sample period, and the
average monthly switching frequency among eligible borrowers is only 0.11%. Yet switch-
ing is not random. It varies sharply over time and moves with the interest rate environ-
ment. In this paper, we ask whether this timing reflects a myopic response to the cur-
rent rate spread, a forward-looking response to expected borrowing costs, and whether the
forward-looking response is stronger when the pricing lag makes waiting less attractive. We
find evidence of all three mechanisms. The myopic benchmark predicts switching, but its
role declines substantially once the myopic and forward-looking benchmarks are consid-
ered jointly. The forward-looking benchmark remains large, and its effect is stronger when
market-rate movements indicate that the next fixed-rate offer is likely to be higher.

The distinction between the benchmarks is important because the myopic signal is vis-
ible in the loan menu, while the forward-looking signal is harder for borrowers to assess.
It requires borrowers to look beyond today’s variable rate and consider the expected path
of future variable rates. The timing benchmark adds an option value: even when a fixed-
rate offer is attractive relative to expected future variable rates, borrowers may still have an
incentive to wait if the next fixed-rate offer is expected to be lower.

The heterogeneity results reveal where this behavior is strongest. Borrowers with larger
debt balances are more likely to switch and respond more strongly to the forward-looking
benchmark. Borrowers with an economics/business background or master’s-level studies
are also both more likely to switch and respond more to forward-looking information.
Older borrowers are more likely to switch on average, but less responsive to the bench-
marks. These patterns suggest that switching reflects both exposure and financial sophisti-
cation. Borrowers with more at stake, or with more relevant financial training or experience,
are more likely to act on market information.

The maturity-choice results show that forward-looking cost differences also matter for
contract length. When the forward-looking benchmark makes a longer fixed-rate matu-
rity relatively attractive, switchers are more likely to choose that maturity. Borrowers with
larger debt balances and borrowers with economics/business backgrounds or master’s-level
studies are also more likely to choose the longest contract. The decision is therefore not
only whether to insure against interest rate movements, but also for how long.

Our analysis has two important limitations. First, we do not observe borrowers’ indi-
vidual interest-rate expectations. The forward-looking benchmark captures information
embedded in market rates, not borrowers’ subjective forecasts. Borrowers may respond to

this information directly, but they may also respond indirectly through news, advice, media

24



coverage, or general attention to interest rates. Second, we do not observe risk preferences.
Debt size and financial uncertainty are proxies for interest-rate risk exposure and the insur-
ance motive, but they do not allow us to separate exposure from unobserved risk aversion.

Overall, our paper contributes to the household finance literature by showing that ac-
tive debt-management behavior can be detected outside mortgage markets, in a setting with
repeated switching opportunities and a simple public loan menu. The evidence points nei-
ther to full optimization nor to simple myopia. Market information matters, especially for

borrowers with more at stake and borrowers with more financial sophistication.
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Online Appendix

Appendix A Maturity-specific regressions

This appendix reports maturity-specific versions of Tables and The purpose is
to examine whether the main results are driven by pooling all contract lengths or by us-
ing the maximum benchmark approach. Tables to [A9] show that the main conclusions
are largely unchanged when each fixed-rate maturity is analyzed separately using horizon-
specific benchmarks.

Table A1: Maturity-specific fixed effects regressions: 3-year fixed rate

(1) 2) 3) (4) 4)

Blg 0.038** 0.021** 0.020** 0.023***
(0.001) (0.001) (0.001) (0.001)

B2g 0.062*** 0.050"* 0.033** 0.043***
(0.001) (0.001) (0.001) (0.001)

B23 x (B33 > 0) 0.043** 0.026***
(0.002) (0.002)

(0.000)

Observations (millions) 28.772  28.772  28.772  28.772  28.772
Within R-squared 0.000 0.000 0.000 0.000 0.000

Notes: The dependent variable is an indicator for switching to the 8-year fixed-
rate contract, with coefficients reported in percentage points. Blg is the difference
between the current variable rate and the offered 3-year fixed rate, while B2g is
the difference between the expected average future variable rate and the offered
3-year fixed rate. B3g is the change in the 8-year government bond yield between
fixed-rate pricing and the switch window. Positive values indicate that the next 3-
year fixed-rate offer is expected to be higher. VIX is measured as the 7-day average
before the switch window. Borrower fixed effects are included, and standard errors
in parentheses are clustered at the borrower level. ** p < 0.05, *** p < 0.01.

The maturity-specific regressions in Tables[AT] to [A9|support the main conclusions. In
the fixed-effects specifications in Tables|A1|to both benchmark measures are positively
associated with switching into each contract length, and in the joint model, the forward-
looking benchmark remains the larger and more stable predictor within each maturity. The
specifications without borrower fixed effects show the same broad pattern. Note that B1 in
Table [AG] is zero in the joint specification in column (3). An interesting deviation from
our main results is in Tables and [A6] where we see that women are more likely than
men to switch to 8-year contracts and less likely to switch to 10-year contracts. This pat-
tern is consistent with the maturity-choice results in Table [7, where women who switch are
less likely than men to choose longer maturities relative to the 3-year contract. The het-
erogeneity results in Tables [A7] to [A9] are broadly consistent with the main heterogeneity
results, although the interaction coeflicients are generally smaller. Thus, these results do
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Table A2: Maturity-specific fixed effects regressions: 5-year fixed rate

(1) (2) 3) (4) 4)

Bl; 0.019* 0.010"*  0.009"* 0.011*

(0.000) (0.000) (0.000) (0.001)

B2; 0.041* 0.087™* 0.018™* 0.024***
(0.001) (0.001) (0.001) (0.001)

B2; x (B3; > 0) 0.047*  0.039**
(0.001) (0.001)

VIX 0.002**
(0.000)

Observations (millions) 26.287  26.287 26.287 26.287  26.287
Within R-squared 0.000 0.000 0.000 0.000 0.000

Notes: The dependent variable is an indicator for switching to the 5-year fixed-
rate contract, with coeflicients reported in percentage points. B1j; is the difference
between the current variable rate and the offered 5-year fixed rate, while B2; is
the difference between the expected average future variable rate and the offered
5-year fixed rate. B3; is the change in the 5-year government bond yield between
fixed-rate pricing and the switch window. Positive values indicate that the next 5-
year fixed-rate offer is expected to be higher. VIX is measured as the 7-day average
before the switch window. Borrower fixed effects are included, and standard errors
in parentheses are clustered at the borrower level. ** p < 0.05, *** p < 0.01.

not change the main conclusion that borrowers respond to both benchmarks, but that the
forward-looking benchmark is the stronger and more robust signal.
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Table A3: Maturity-specific fixed effects regressions: 10-year fixed rate

(1) 2) 3) 4) )

Bl 0.015** 0.011** 0.011** 0.011**
(0.001) (0.001) (0.001) (0.001)
B21¢ 0.025** 0.020** 0.007*** 0.009***
(0.001) (0.001) (0.001) (0.001)
B2y9 x (B39 > 0) 0.036** 0.081"***
(0.002) (0.002)
VIX 0.002***
(0.000)

Observations (millions) 19.449  19.449 19.449 19.449 19.449

Within R-squared 0.000 0.000 0.000 0.000 0.000

Notes: The dependent variable is an indicator for switching to the 10-year fixed-
rate contract, with coefficients reported in percentage points. Bl is the difference
between the current variable rate and the offered 10-year fixed rate, while B2 is
the difference between the expected average future variable rate and the offered
10-year fixed rate. B3y is the change in the 10-year government bond yield be-
tween fixed-rate pricing and the switch window. Positive values indicate that the
next 10-year fixed-rate offer is expected to be higher. VIX is measured as the 7-
day average before the switch window. Borrower fixed effects are included, and
standard errors in parentheses are clustered at the borrower level. ** p < 0.05,

w2 (.01,
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Table A4: Maturity-specific regressions with controls: 3-year fixed rate

(1) (2) 3)
Blg 0.047** 0.083***
(0.001) (0.001)
B23 0.059**  0.040***
(0.001) (0.001)
Female 0.008**  0.008**  0.008***
(0.001) (0.001) (0.001)
In(debt) 0.015*  0.019**  0.018***
(0.001) (0.001) (0.001)
Master’s studies 0.002** 0.002 0.002**
(0.001) (0.001) (0.001)
In(age) 0.013**  0.022***  0.019***
(0.002) (0.002) (0.002)
Business/Econ 0.011*  0.010™  0.010***
(0.001) (0.001) (0.001)
STEM -0.002 0.001 -0.000
(0.003) (0.003) (0.003)
Health -0.022***  -0.016™* -0.017**
(0.002) (0.002) (0.002)
Constant -0.177*  -0.266"* -0.229***

(0.013) 0.013)  (0.013)

Observations (millions)  28.768 28.768 28.768
R-squared 0.000 0.000 0.000

Notes: The dependent variable is an indicator for switching to the 3-year fixed-
rate contract, with coefficients reported in percentage points. Blg is the difference
between the current variable rate and the offered 3-year fixed rate, while B23 is
the difference between the expected average future variable rate and the offered
3-year fixed rate. Other is the reference group for field of study. Borrower fixed
effects are not included, and standard errors in parentheses are clustered at the
borrower level. ** p < 0.05, *** p < 0.01.
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Table A5: Maturity-specific regressions with controls: 5-year fixed rate

(1) (2) 3)

Bl; 0.024** 0.014**
(0.000) (0.000)
B2; 0.053**  0.048***
(0.001) (0.001)

Female 0.001 0.001 0.001
(0.001) (0.001) (0.001)
In(debt) 0.011*  0.016™*  0.015**
(0.001) (0.001) (0.001)
Master’s studies 0.006**  0.005"*  0.005***
(0.001) (0.001) (0.001)
In(age) 0.014**  0.022***  0.020***
(0.002) (0.002) (0.002)
Business/Econ 0.012***  0.011* 0.012***
(0.001) (0.001) (0.001)

STEM -0.003 -0.001 -0.001
(0.003) (0.003) (0.003)
Health -0.013*** -0.007** -0.008***
(0.001) (0.001) (0.001)
Constant -0.143**  -0.234** -0.208***

0.012) 0.012) 0.012)

Observations (millions)  26.285 26.285 26.285
R-squared 0.000 0.000 0.000

Notes: The dependent variable is an indicator for switching to the 5-year fixed-
rate contract, with coefficients reported in percentage points. B1; is the difference
between the current variable rate and the offered 5-year fixed rate, while B2; is the
difference between the expected average future variable rate and the offered 5-year
fixed rate. Other is the reference group for field of study. Borrower fixed effects are
excluded, and standard errors in parentheses are clustered at the borrower level.
**p < 0.05, *** p < 0.01.
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Table A6: Maturity-specific regressions with controls: 10-year fixed rate

(1) (2) 3)
Bl 0.006*** -0.000
(0.001) (0.001)
B219 0.039**  0.039***
(0.001) (0.001)
Female -0.01383** -0.0138** -0.013***
(0.001) (0.001) (0.001)
In(debt) 0.026=*  0.029**  0.029***
(0.001) (0.001) (0.001)
Master’s studies 0.015** 0.015"* 0.015**
(0.001) (0.001) (0.001)
In(age) 0.007* 0.009**  0.009***
(0.003) (0.003) (0.003)
Business/Econ 0.023**  0.022**  0.022***
(0.002) (0.002) (0.002)
STEM -0.011**  -0.009*** -0.009***
(0.003) (0.003) (0.003)
Health -0.009***  -0.006™* -0.006***
(0.002) (0.002) (0.002)
Constant -0.307**  -0.360** -0.360***

(0.019)  (0.019)  (0.019)

Observations (millions)  19.450 19.450 19.450
R-squared 0.000 0.000 0.000

Notes: The dependent variable is an indicator for switching to the 10-year fixed-
rate contract, with coefficients reported in percentage points. Bl is the difference
between the current variable rate and the offered 10-year fixed rate, while B2 is
the difference between the expected average future variable rate and the offered
10-year fixed rate. Other is the reference group for field of study. Borrower fixed
effects are excluded, and standard errors in parentheses are clustered at the bor-
rower level. ** p < 0.05, ¥** p < 0.01.
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Table A7: Maturity-specific heterogeneity regressions: 3-year fixed rate

(1) 2) 3) (4)
Blg 0.033** 0.031™* 0.033™* 0.033™*
(0.001) (0.001) (0.001) (0.001)
B2g 0.040** 0.087** 0.040™* 0.035™*
(0.001) (0.001) (0.001) (0.001)
In(debt) 0.020**
(0.001)
In(debt) x Blg 0.005**
(0.001)
In(debt) x B2g 0.015*
(0.001)
Econ/Business 0.014**
(0.001)
Econ/Business x Blg 0.010**
(0.002)
Econ/Business x B23 0.017*
(0.002)
In(age) 0.016**
(0.003)
In(age) x Blg -0.002
(0.003)
In(age) x B2g -0.023"**
(0.004)
Master’s studies 0.003™*
(0.001)
Master’s studies X Blg 0.001
(0.001)
Master’s studies X B23 0.013™
(0.002)
Constant -0.012 -0.280** -0.165** -0.230**
(0.008) (0.013) (0.008) (0.013)
Observations (millions) 28.768 28.768 28.768  28.768
R-squared 0.000 0.000 0.000 0.000

Notes: The dependent variable is an indicator for switching to the 8-year fixed-
rate contract, with coefficients reported in percentage points. Blg and B2g are
the current and expected average future variable-rate differences relative to the
offered 3-year fixed rate, respectively. All specifications control for gender, log
debt, master’s degree, log age, and field of study. In(debt) and In(age) are mean-
centered. Other is the reference group for field of study. Borrower fixed effects are
excluded, and standard errors in parentheses are clustered at the borrower level.

% < 0.05, ** p < 0.01.
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Table A8: Maturity-specific heterogeneity regressions: 5-year fixed rate

(1) 2) 3) “)
B1; 0.014**  0.012*** 0.013** 0.015**
(0.000) (0.000) (0.000) (0.001)
B2; 0.045**  0.043** 0.048** 0.040**
(0.001) (0.001) (0.001) (0.001)
In(debt) 0.016%
(0.001)
In(debt) x B1j; -0.005™*
(0.001)
In(debt) x B2j5 0.027*
(0.001)
Econ/Business 0.016***
(0.001)
Econ/Business x B1; 0.007*
(0.001)
Econ/Business x B2 0.022**
(0.002)
In(age) 0.016™*
(0.002)
In(age) x B1; -0.005*
(0.002)
In(age) x B2; -0.023***
(0.004)
Master’s studies 0.006***
(0.001)
Master’s studies X Bl -0.002**
(0.001)
Master’s studies X B25 0.018**
(0.002)
Constant -0.029** -0.209** -0.139*** -0.209***

(0.007) (0.012) (0.008) (0.012)

Observations (millions) 26.285 26.285 26.285  26.285
R-squared 0.000 0.000 0.000 0.000

Notes: The dependent variable is an indicator for switching to the 5-year fixed-
rate contract, with coefficients reported in percentage points. Bl; and B2j; are
the current and expected average future variable-rate differences relative to the
offered 5-year fixed rate, respectively. All specifications control for gender, log
debt, master’s degree, log age, and field of study. In(debt) and In(age) are mean-
centered. Other is the reference group for field of study. Borrower fixed effects are
excluded, and standard errors in parentheses are clustered at the borrower level.

% < 0.05, ** p < 0.01.
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Table A9: Maturity-specific heterogeneity regressions: 10-year fixed rate

(1) 2) 3) “)
Bl 0.008*** -0.001** -0.000 0.001*
(0.001) (0.001) (0.001) (0.001)
B21g 0.025**  0.085*** 0.037** 0.031**
(0.001) (0.001) (0.001) (0.001)
In(debt) 0.023**
(0.001)
In(debt) x B1;g -0.020™*
(0.001)
In(debt) x B2 0.04 1%
(0.002)
Econ/Business 0.027**
(0.002)
Econ/Business x Bl 0.006***
(0.002)
Econ/Business x B2 0.019***
(0.008)
In(age) 0.007
(0.008)
In(age) x B1g -0.000
(0.008)
In(age) x B2;¢ -0.087**
(0.005)
Master’s studies 0.015%
(0.001)
Master’s studies X B1 g -0.003***
(0.001)
Master’s studies X B21¢ 0.019*
(0.002)
Constant -0.000 -0.361*"* -0.328** -0.360***

(0.009) (0.019) (0.015) (0.019)

Observations (millions) 19.450 19.450 19.450 19.450
R-squared 0.000 0.000 0.000 0.000

Notes: The dependent variable is an indicator for switching to the 10-year fixed-
rate contract, with coefficients reported in percentage points. Bl1g and B2 are
the current and expected average future variable-rate differences relative to the
offered 10-year fixed rate, respectively. All specifications control for gender, log
debt, master’s degree, log age, and field of study. In(debt) and In(age) are mean-
centered. Other is the reference group for field of study. Borrower fixed effects are
excluded, and standard errors in parentheses are clustered at the borrower level.

< 0.05, ** p < 0.01.
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Appendix B Switch-month robustness

Table B1: Switch-month robustness: benchmark effects with timing interaction

(1) 2) 3) @) 4)

B1,,.x 0.074* 0.039  0.035 0.044
(0.033) (0.022) (0.023) (0.027)
B2« 0.131* 0.108* 0.061 0.074*
(0.058) (0.052) (0.032) (0.035)
B2, X (B3 > 0) 0.091 0.075
(0.096) (0.090)
VIX 0.006
(0.004)

Switch months 59 59 59 59 59
R-squared 0.067 0.115 0.131 0.143 0.198

Notes: Each observation is a switch month, and the dependent variable is the
switching rate to any fixed-rate contract in percentage points. B1,,y is the largest
difference between the current variable rate and any offered fixed rate, while B2,,,.x
is the largest difference between the expected average future variable rate and any
offered fixed rate. B3, is the largest change in government bond yields across
maturities between fixed-rate pricing and the switch window. Positive values indi-
cate that the next fixed-rate offer is expected to be higher. VIX is measured as the
7-day average before the switch window. Regressions are weighted by the number
of eligible borrower-months, and robust standard errors are reported in parenthe-
ses. ¥* p < 0.05, *** p < 0.01.

Table[BI]re-estimates the specifications from Table 8 after collapsing the data to the switch-
month level. The dependent variable is the monthly switching rate to any fixed-rate con-
tract, measured in percentage points, and the regressions are weighted by the number of
eligible borrowers in each switch month. This is a conservative check because the bench-
mark variables vary only at the switch-month level. This estimation is therefore based on
59 observations rather than the full 28.8 million borrower-month panel.

The collapsed results show a similar pattern to the borrower-level estimates. Both bench-
marks are positive and statistically significant when included separately. In the joint spec-
ifications, the coeflicient on B2 remains relatively unchanged, while the coeflicient on B1
declines and is no longer significant. This supports the interpretation that the forward-
looking benchmark is the more robust predictor of switching once the two benchmarks are
considered jointly. The interaction between B2 and B3 > 0 is positive but not significant,
which is not surprising with only 59 observations.
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Appendix C Additional heterogeneity results

This appendix reports additional interaction results for borrower characteristics not in-
cluded in the main heterogeneity table.

Table C1: Switching to fixed rates: additional heterogeneity

(1) 2) 3)
Bl,.ux 0.031** 0.086™* 0.037**
(0.001) (0.001) (0.001)
B2,.0x 0.120**  0.114™* 0.116™*
(0.002) (0.001) (0.001)
Female 0.002 0.000 0.000
(0.002) (0.001) (0.001)
Female x B1,,,» 0.009**
(0.002)
Female x B2,,,» -0.010™
(0.003)
STEM -0.009 -0.013** -0.009
(0.005)  (0.005) (0.005)
STEM x Bl,,0z -0.023***
(0.006)
STEM X B2,z 0.013
(0.010)
Health -0.034*** -0.034*** -0.039***
(0.003) (0.003) (0.003)
Health x B1,,4, -0.019***
(0.003)
Health x B2,,4. -0.037***
(0.005)
Constant -0.769** -0.768** -0.768***

(0.020) (0.020) (0.020)

Observations (millions) 28.768  28.768  28.768
R-squared 0.001 0.001 0.001

Notes: The dependent variable is an indicator for switching to any fixed-rate con-
tract, with coeflicients reported in percentage points. Bl is the largest differ-
ence between the current variable rate and any offered fixed rate, while B2, is
the largest difference between the expected average future variable rate and any of-
fered fixed rate. All specifications control for gender, log debt, master’s degree, log
age, and field of study. Other is the reference group for field of study. Borrower
fixed effects are not included, and standard errors in parentheses are clustered at

the borrower level. ** p < 0.05, *** p < 0.01.
Table reports the interaction results for the remaining observables: Gender, STEM,

and health studies. Gender and STEM show limited interaction patterns: Women respond
slightly more to B1 and slightly less to B2, while STEM borrowers respond less to B1.
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Health borrowers are less likely to switch on average and also respond less to both bench-
mark measures.
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