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1.  Introduction 

Buying and financing a house is one of the most important financial decisions a 

household makes. Housing decisions can have substantial long-term consequences for 

household wealth accumulation in the U.S., where housing wealth makes up almost two 

thirds of the median household’s total wealth (Iacoviello, 2011). Given the importance of 

housing wealth, public policies have been crafted to encourage home ownership and help 

households finance and refinance home mortgages. However, the effectiveness of these 

policies hinges on the ability of households to make wise housing decisions.  

One housing decision in particular that can have large financial implications is the 

choice to refinance a home mortgage. Households that fail to refinance when interest 

rates decline can lose out on tens of thousands of dollars in savings. For example, a 

household with a 30-year fixed-rate mortgage of $200,000 at an interest rate of 6.5% who 

refinances when rates fall to 4.5% (approximately the average rate decrease between 

2008 and 2010 in the U.S.) will save over $80,000 in interest payments over the life of 

the loan even after accounting for refinance transaction costs. Further, when mortgage 

rates reached all-time lows in late 2012, with rates of roughly 3.35% prevailing for three 

straight months (Freddie Mac PMMS), this household with a contract rate of 6.5% would 

save roughly $130,000 over the life of the loan by refinancing. 

Despite the large stakes, anecdotal evidence suggests that many households may 

fail to refinance when they otherwise should. Failing to refinance is puzzling due to the 

large financial incentives involved. However, certain features of the refinance decision 

make failing to refinance consistent with recent work in behavioral economics. For 

example, calculating the financial benefit to refinancing is relatively complex and 

households have very limited experience with transactions of this type. Furthermore, the 

benefits of refinancing are not immediate, but rather accrue over time. Finally, there are a 

number of up-front costs, both financial and non-financial, that households must pay in 
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order to complete a refinancing, including a re-evaluation of their financial position and 

the value of their home. All of these features provide for a psychological basis for why 

some households may fail to take up large savings.  

In this paper, we move beyond anecdotes and provide empirical evidence 

regarding how many households in the U.S. appear to be suffering from a failure to 

refinance and approximate the magnitude of their mistakes. Our analysis utilizes a 

unique, nationally-representative sample of 1.5 million single-family residential 

mortgages that were active in December 2010. These data include information about the 

origination characteristics of each loan, the current balance, second liens, the payment 

history, and the interest rate being paid. Given these data, we can calculate how many 

households would save money over the life of the loan if they were to refinance their 

mortgages at the prevailing interest rate. 

Of course, there are many reasons why a household may very sensibly not 

refinance their house, even when it appears they could save money by doing so. Perhaps 

the most obvious reason – and one that is especially important after the recent housing 

bust – is that they are unable to qualify for a new loan due to bad credit or because of 

decreasing housing values (leading to high loan-to-value ratios). Another example of a 

reason why a household may choose not to refinance is if they plan to move in the near 

future. For these reasons, it would be naïve to argue that any household who appears as if 

they could save money by refinancing is acting sub-optimally when they fail to do so.  

The dataset that we use contains information that allows us to reasonably identify 

homeowners who may be unable to refinance from those who sub-optimally fail to do so. 

For example, we can restrict the sample to homeowners who have not missed any 

previous loan payments and whose loan-to-value ratios are below a certain threshold 

(including information on second liens). Additionally, we can take into account 
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reasonable assumptions about the probability of moving and the present-discounted, tax-

adjusted benefits of refinancing relative to up-front costs.  

Based on a conservative set of assumptions, we estimate that approximately 20% 

of households in December 2010 had not refinanced their house when it appeared 

profitable to do so given the interest rate environment at the time. We calculate that the 

median household that is holding on to a mortgage with too high an interest rate would 

have saved approximately $45,000 (unadjusted) over the life of the loan by refinancing 

(approximately $11,500 when adjusting for discounting over time and tax incentives). In 

addition, our data allows us see whether these loans continue to be active in December 

2012 when interest rates reached historic lows. We find that approximately 40% of the 

households that we identified as those who could have benefited from refinancing in 

December 2010 had not moved from their homes and still had not refinanced their 

mortgage – despite interest rates dropping even more between 2010 and 2012. 

These results suggest that the size and scope of the problem of failing to refinance 

is large. While much of the savings a household can receive by refinancing represents a 

transfer of wealth from investors to households (as opposed to a welfare loss), the 

foregone savings is clearly significant for each individual household. Furthermore, we 

find that less financially savvy households (e.g. those that are less educated and less 

wealthy) are systematically more likely to fail to refinance and thus disproportionately 

lose out on savings when interest rates decline. 

As a complement to our results using a nationally-representative sample, we also 

analyze data from a nonprofit lender in one major city. In an attempt to help households 

refinance, this nonprofit lender participated in several waves of offers to their clients that 

would allow them to refinance. By working directly with the lender, we were able to 

identify in the data which households were eligible (preapproved) to refinance. 

Consistent with the results from the nationally-representative data, we find that a large 
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fraction of the households who received an offer to refinance did not take up this offer 

despite large savings, no out of pocket costs, and being eligible to do so with certainty. 

We estimate factors that correlate with failure to take up and provide survey evidence 

from households who chose not to refinance in order to better understand the behavioral 

mechanisms at play. 

Our work builds on two recent papers that explore households’ refinancing 

choices.  Agarwal, Rosen, and Yao (2012) empirically investigate the time-varying 

option value of refinancing and find that over half of borrowers who refinance do so at a 

sub-optimal time, though more experienced refinancers make smaller mistakes. Agarwal, 

Driscoll, and Laibson (2013) provide the first optimal closed-form solution to the 

household’s refinancing problem under a plausible set of parameters. In our paper we use 

the closed-form solution developed by Agarwal, Driscoll, and Laibson (2013) to calculate 

the fraction of households who suboptimally fail to refinance in our data, but unlike 

Agarwal, Rosen, and Yao (2012) we focus solely on the failure to refinance rather than 

the optimal timing for those who do choose to refinance. 

Prior research in real estate and finance has documented the existence of a subset 

of households who fail to refinance despite the benefits from refinancing being large. The 

most closely related papers are those by Green and LaCour-Little (1999), Campbell 

(2006), Schwartz (2006), and Deng and Quigley (2013). Each of the these papers 

provides varying degrees of evidence on anomalous behavior on the part of homeowners 

with regards to optimal refinancing decisions during earlier time periods. Key 

contributions of our paper relative to these include the representativeness, accuracy, and 

immediacy of our loan-level data to better estimate the current magnitude of the failure to 

refinance in the U.S. and, importantly, our ability to restrict our focus to households 

whose payment histories and loan-to-value ratios (across all liens) are such that we can 

reasonably assume their ability to refinance. 
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Our paper is also related to the literature that provides evidence of less than 100% 

take-up of social services (for a review, see Currie 2004). These papers provide evidence 

that individual biases (inattention, status quo bias, self-control issues, etc.) can play an 

important factor in the failure to take-up, along with lack of information and potential 

stigma. Since there is not generally a stigma associated with refinancing a mortgage, our 

results complement the evidence in this literature on the importance of individual biases 

and information as factors that can lead to surprisingly low take-up rates.    

Finally, our paper contributes to a growing body of literature that documents 

important financial household mistakes, including mistakes associated with savings and 

investments (Madrian and Shea, 2001; Thaler and Bernartzi, 2004; Choi, Madrian, and 

Laibson, 2011), failure to smooth consumption (Stephens Jr. 2003; Shapiro, 2005), 

failure to accurately respond to taxation (Chetty, Looney, and Kroft, 2009; Finkelstein, 

2009), mistakes associated with the purchase of durable goods (Conlin, O’Donoghue, and 

Vogelsang, 2007; Busse et al., 2012), and mistakes with credit cards and payday lending 

(Argarwal et al., 2008; Bertrand and Morse, 2011). DellaVigna (2009) provides a 

thorough review of the empirical literature at the intersection of psychology and 

economics.  Relative to the settings explored in this literature, the financial magnitude of 

failing to refinance is relatively large. 

The paper proceeds as follows. In section 2 we give some background on the 

mortgage market and refinancing in the United States. In section 3 we describe the 

unique loan-level dataset we use and document the size and magnitude of the failure to 

refinance in the U.S. during the recent decline in interest rates. In section 4 we describe 

our smaller, non-representative sample of loans and the attempts by a nonprofit to help 

their clients refinance. Finally, we provide a discussion of policy implications and 

conclude in section 5.  
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2. Background on Mortgage Markets and Refinancing 

There are two primary mortgage loan instruments that are used in the U.S. and 

globally: an adjustable-rate mortgage (ARM) and a fixed-rate mortgage (FRM). A 

standard ARM has a floating nominal interest rate that is indexed to the general level of 

short-term interest rates. A standard FRM has a fixed interest rate over the life of the 

mortgage loan and thus eliminates any uncertainty about the required stream of payments 

even if interest rates increase substantially. If, however, interest rates move significantly 

downward, a household with a FRM may benefit by paying off the old mortgage (known 

as a prepayment) and taking out a new fixed-rate loan at the lower prevailing rate. 

According to Campbell (2013), approximately 90% of the mortgages in the U.S. 

are 30-year nominal FRMs, with the remainder of mortgages either ARMs or shorter-

duration FRMs. This dominance of 30-year FRMs in the U.S. is quite different than most 

other countries in the world and is likely an artifact of a relatively stable inflation history 

and a variety of public policies that promote these mortgages (Green and Wachter, 2005). 

More importantly in the context of our paper, since most borrowers have FRMs, there are 

serious consequences for homeowners if they fail to take advantage of refinancing 

options when interest rates decline. 

The decision to refinance is typically complicated and involves a large number of 

factors. These factors include the up-front costs associated with refinancing, the 

probability of moving within a short period of time, a discount factor on future savings, 

expectations about future interest rate changes, current mortgage balance, risk 

preferences, and current and future marginal tax rates.        

Agarwal, Driscoll, and Laibson (2013) recently derived a closed-form optimal 

refinancing rule based on the difference between a household’s contract rate and the 

current mortgage interest rate. Their solution requires the consideration of a large number 

of parameter values (marginal tax rates, discount factor, probability of moving, etc.), as 
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well as other more general assumptions (e.g. they assume that the nominal mortgage 

interest rate follows a continuous-time random walk). For a reasonable set of parameter 

values, they find that interest rates must fall by 100-200 basis points to make refinancing 

optimal. The rate is particularly sensitive to up-front points and closing costs for the 

mortgage, as these costs are immediate and not discounted like the longer-term benefits 

of refinancing. When these costs fall, the refinancing threshold rate rises sharply, with 

$1,000 in up-front costs associated with roughly 25 basis points movement in the 

threshold.  

  

3. Size and Magnitude of the Failure to Refinance 

3.1 Description of Loan-Level Dataset 

Our analysis is based on approximately one million observations of a nationally-

representative sample of mortgage loans that were active in December 2010. The data 

comes from CoreLogic Solutions (henceforth "CoreLogic"), and is provided through a 

CoreLogic Academic Research Council (CLARC) data grant.1 Mortgage-level data is 

provided by most of the top 20 mortgage servicers in the nation, and the sample is drawn 

from mortgage records covering both the agency and non-agency segments of the 

mortgage market. In total, the CoreLogic database covers roughly 85% of the mortgage 

market.  

 To make our calculations of the financial benefit of refinancing as consistent 

across mortgage-holders as possible, the sample provided to us was randomly drawn 

from the overall sample of fixed-rate mortgages of single-family, owner-occupied homes 

that are not overseen by the FHA/VA program, are not manufactured or mobile homes, 

                                                
1 More information on accessing the data can be found on the CLARC website at 
http://www.corelogic.com/about-us/researchtrends/academic-research-council.aspx. 
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and are not in foreclosure proceedings as of December 2010. The sample was also 

restricted to loans with an outstanding balance of at least $75,000 as of December 2010. 

 The data contain information about each mortgage including date of origination, 

credit score of borrower at origination, loan-to-value ratio at origination, unpaid balance 

(in December 2010), interest rate, time remaining on the loan, the zip code of the house 

location, and a full payment history (late payments, missed payments, etc.). In addition to 

these variables, we also have access to any additional liens for which the household is 

responsible. We also merge 2010 census information that includes zip-code level 

variables such as median average income and education levels. We also merge zip-code 

level housing price data from Zillow. Using the loan-to-value ratio for each mortgage at 

origination and the date of origination, we are able to compute the loan-to-value ratio for 

each mortgage (including all liens).2  

 The CoreLogic data are unique for the amount of detail that is available for each 

mortgage. Although these data are likely the best available large-scale data source on 

refinancing, a number of limitations remain. First, we do not observe refinancing directly 

in the CoreLogic data, only the prepayment of a mortgage, which could be due to either 

refinancing or moving to a new home. Thus, a mortgage in December 2010 that indicates 

that it originated in 2009 may be the result of a refinance or a new homeowner. Second, 

although we observe measures of borrower creditworthiness at the time the loan was 

originated, this information is not updated in the panel data. We do, however, have the 

full payment history for each loan. Lastly, we do not have any direct information 

regarding how long homeowners intend to remain in their home. 

                                                
2 Due to the Zillow coverage, we are unable to compute December 2010 loan-to-value ratios for 
approximately 15% of the sample. Also, we have Zillow housing price data starting in 1997. For homes 
that had an origination date prior to 1997 (X% of our total sample), the loan-to-value ratios that we 
compute do not take into consideration any price movements that occurred prior to 1997. Since house 
prices were generally increasing through the 1990s, this is likely to result in loan-to-value ratios that are 
biased upward for these households.   
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 Table 1 provides summary statistics for our sample. The first column in Table 1 

indicates that a typical active loan in December of 2010 was paying 5.52% interest, had 

23 years remaining and an unpaid balance of just over $200,000. The average loan-to-

value ratio at origination was approximately 70% and in 2010 was 74%. The additional 

columns in Table 1 provide the same summary statistics when we restrict our sample to 

loans with certain characteristics which we discuss in detail below. 

 Of particular importance for our research is the distribution in interest rates being 

paid across homeowners. Panel A of Figure 1 illustrates the distribution of interest rates 

for our full sample. While the average interest rate being paid is 5.52%, there is 

substantial variation with many households paying interest rates near the market rate in 

December 2010 (~4.3%) and other households paying interest rates well over 6%. The 

second panel in Figure 1 shows the distribution of interest rates being paid by households 

when we restrict the sample to households that appear as if they should be able to 

refinance (more discussion of these restrictions below). As expected, the distribution of 

interest rates for this latter sample is narrower. 

  

3.2 Estimating the scope of the failure to refinance 

Using our loan-level dataset, Table 2 provides the main results regarding the 

failure to refinance. The first row basis results on the full sample, and thus the naïve 

assumption that all households could refinance in December 2010 at the prevailing rate of 

4.3% if they chose to do so. For this full sample of mortgages, we first estimate the share 

of households that would experience positive savings if they were to refinance in 

December of 2010. The savings from refinancing are calculated by taking the difference 

between the total interest payments on the remaining term of the mortgage at the contract 

rate and the total interest payments on the remaining term at a counterfactual refinanced 
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interest rate.3 These savings are then reduced by the upfront costs that are typically 

associated with refinancing a home (1% in points and $2,000, see Agarwal, Driscoll, and 

Laibson 2013). Using this measure of savings, we estimate that 91.4% of households in 

our full sample could save money over the life of the loan by refinancing.    

This simple measure of savings, however, does not include several obviously 

important factors. For example, it does not take into consideration the tax incentives 

associated with paying mortgage interest rates, the probability of moving, and the 

discounting of money over time. Thus, the 91.6% estimate is likely to dramatically 

overstate the percentage of households who would actually benefit from refinancing.  

In order to obtain a more accurate measure of how many people should refinance 

(still assuming at this point that everyone is eligible to do so), we use the optimal 

refinancing formula found in Agarwal, Driscoll, and Laibson (2013). We also use the 

parameter values that they suggest in their baseline illustrative calibration. These 

parameter values include a discount rate of 5% per year, a 28% marginal tax rate, and a 

probability of moving each year of 10%. We think these parameter values are all quite 

conservative in that they suggest that people should only refinance when it is surely in 

their best interest to do so. With these parameter values, we use Agarwal, Driscoll, and 

Laibson’s “square-root rule” and compute the change in interest rate required for a 

household to optimally decide to refinance their house. Based on this calculation, we 

report in the third column of Table 2 that 41.2% of households in our full sample were in 

a position where they should refinance. 

Table 2 also gives a sense of the magnitude of the foregone savings. Conditional 

on refinancing being optimal for a household, we estimate that the median household 

would benefit from refinancing by approximately $54,313 of unadjusted savings over the 

                                                
3Using data from Freddie Mac PMMS series, the average interest rate for a 30-year, fixed-rate mortgage in 
November 2010 (immediately prior to our sample window) was 4.3%, so we use 4.3% as the baseline 
prevailing interest rate.  
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life of the loan. Using the same parameter values above (discount rate of 5% per year, 

28% marginal tax rate, and a 10% probability of moving each year), we calculated that 

the present-discounted value of refinancing once all considerations have been made is 

approximately $13,000. 

The main factor that the calculation in the first row of Table 2 neglects is that 

many households in December 2010 may have been very excited about refinancing, but 

were unable to refinance their house because of credit problems or because their loan-to-

value ratio was too high. The subsequent rows in Table 2 impose increasingly restrictive 

requirements on mortgages in our sample in an attempt to limit the sample to households 

who likely would have been eligible in December 2010 to refinance their house had they 

chosen to do so. While these sample restrictions are not perfect, they allow us to better 

estimate how many households are actually failing to refinance due to non-optimal 

decision making as opposed to institutional features which cause them to be ineligible.4 

The second row in Table 2 restricts the sample to households with good credit 

scores at the time of origination (FICO > 680) and whose initial loan-to-value ratio was 

less than 90%. Imposing this sample restriction reduces the percentage of households 

who we estimate would see positive savings over the life of the loan from 91.4% to 

89.0%, and the percentage of people who should optimally refinance according to the 

Agarwal, Driscoll, and Laibson (2013) formula from 41.2% to 31.1%. 

While having good credit and a low loan-to-value ratio at origination helps us to 

restrict the sample to households who are more likely to be eligible to refinance in 

December 2010, many households may have had good initial credit, but then saw their 

                                                
4 Our sample restrictions may be imperfect in several different ways. For example, having good initial 
FICO scores and never missing a payment does not mean with certainty that the household has a high 
enough credit score to refinance. Thus, this restriction may not be restrictive enough. At the same time, it 
may be too restrictive; a household that had good initial FICO scores and simply was late on one house 
payment,  may have a credit score that is high enough to refinance even though we categorize them as 
ineligible.  
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credit score drop below usual mortgage underwriting standards. To help eliminate 

households whose credit rating declined after securing their initial loan, we further 

restrict the sample to households who have not missed a mortgage payment or even had 

one late payment (one of the clear signs of credit trouble). This sample restriction has a 

small effect on the percentage of people who should have optimally refinanced (now 

down to 27.5%). 

Along with the possibility that households saw their credit scores decline after 

securing a loan, a household's loan-to-value ratio may have increased due to declining 

home prices. We, therefore limit the sample to households whose current LTV is less 

than 90% based on our zip-code adjusted LTV ratios described in the data section. This 

restriction reduces the sample by approximately 25% and is driven by the elimination of 

mortgages for homes that experienced a large amount of depreciation during the great 

recession. The percentage of people who should optimally refinance in this more 

restricted sample is 23.4%. 

One reason why some households are unable to refinance is the existence of 2nd 

liens that were taken out on the home. Our final sample restriction focuses on households 

whose current loan-to-value ratio on their cumulative loans for the house is less than 

90%. In total, the sample restrictions that we impose in an attempt to focus in on 

homeowners who are likely eligible for a refinance reduces our sample from roughly 

995,000 to 376,000 households. After imposing these restrictions, our final estimate is 

that 20% of households in December of 2010 were suboptimally in a state of not 

refinancing.   

 The unadjusted savings available to this 20% of households was on average 

$45,473. When adjusting this using the parameter values discussed above, we find that 

the present-discounted value of forgone savings was equal to approximately $11,500. 

This amount of savings masks a large degree of heterogeneity in the amount of savings 
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possible. Figure 2 provides a simple histogram of the unadjusted savings for the 20% of 

households who we argue were failing to refinance.  

If interest rates had increased sharply starting in December 2010, our estimates 

suggest that approximately 20% of households would have lost their chance to refinance 

even though it would have been optimal for them to do so. Interest rates, however, 

continued to decline through the end of 2012 and reached record lows of 3.35% for 30-

year fixed-rate mortgages. This continued interest rate drop provided an opportunity for 

the 20% of households we estimate as failing to refinance in December 2010 to finally 

decide to refinance and to realize even greater savings because of the ever lower rates.  

We obtained from Corelogic an update for all loans in our December 2010 

sample. Specifically, we know what fraction of these loans prepaid at some point 

between December 2010 and December 2012. We find that with the even greater savings 

and additional time, that many of the 20% of households that had failed to refinance by 

December 2010 ended up refinancing their mortgage in the subsequent two-year period.5 

However, 40% of the households who we estimate should have refinanced in December 

2010 are still living in their house by December 2012, continue to make full and on-time 

monthly payments, yet have not refinanced their house despite the further decline in 

interest rates.  

Who are these households that fail to refinance despite the large financial stakes? 

Unfortunately, the Corelogic data do not provide detailed demographic or socioeconomic 

variables for the households in our sample. However, it is possible to roughly cut the data 

in a few ways in order to better understand certain household characteristics that make 

people more at risk for failing to refinance. In Table 3, we replicate the results from the 

last row in Table 2, but do so separately for households with low and high credit scores at 

                                                
5 Once again, we don’t actually know whether they refinanced or just moved. Our measure of refinance is a 
prepayment.  
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time of origination, low and high income based on zip-code level census data, and low 

and high education based on zip-code level census data.    

This heterogeneity analysis suggests that the failure to refinance is widespread, 

but is more prevalent among households that have worse credit, and slightly more 

prevalent in neighborhoods with lower education and income levels. For example, we 

find that the share of people who should optimally refinance that had above median credit 

scores at origination is only 14.5% compared to 25.1% for households who had below 

median credit scores at origination. The differences using the census data are smaller 

(possibly due to having to use large geographic units as a measure of education and 

income levels). But, we still find some small evidence for differences in suboptimal 

refinance behavior. For example, only 19.0% of households residing in zip-codes with 

above median education are suboptimally not refinancing while 20.9% of households 

residing in zip-codes with below median education are suboptimally not refinancing.   

  

4. Micro-Level Evidence 

By using a large, random sample of U.S. households in the previous section, we were 

able to provide broad evidence regarding the failure to refinance in the U.S. While these 

data were ideal for producing general estimates, a more micro-level dataset could 

potentially provide even cleaner evidence of individual financial mistakes with regards to 

refinancing and begin to explore the behavioral mechanisms at play. 

 To this end, we partnered with a non-profit company called Neighborhood 

Housing Services of Chicago (NHS). NHS focuses on lower-income communities in 

Chicago and provides services including, among others, education programs for new 

homeowners, foreclosure prevention services, reclaiming vacant properties, and 

preserving and rehabilitating older homes. In addition to these various services, NHS acts 

as a mortgage lender and servicer to homeowners in the Chicago area. Because they are a 
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non-profit organization interested in helping homeowners – including those that they lend 

to – NHS actively encourages their clients to refinance their mortgages when interest 

rates decrease. 

  In July of 2011, NHS sent a letter to 446 households whose mortgages NHS 

services. The letter (see appendix figure 1) provided the details of an offer to refinance 

their current mortgage loan at a 4.7% interest rate. No money up front was required to 

refinance, as the appraisal fee and a loan origination fee of 1% of the loan amount could 

be rolled into the new loan. The letters were only sent to households who NHS had 

already determined were eligible to refinance their homes (screening included thresholds 

for current loan-to-value ratios and also required that the homeowners be current on their 

payments) and who would benefit from doing so (based on the unpaid balance and 

interest rate). The letter encouraged homeowners to call an NHS loan officer.  

 The data associated with this letter campaign that took place in the summer of 

2011 is ideal for the purposes of this paper. The letter campaign isolated people who were 

eligible and would benefit financially from refinancing, and allows us to measure exactly 

how many of them chose to take up the offer. Additionally, because NHS is the servicer 

of these loans, we are able to calculate exactly how much savings each household would 

have received if they refinanced at a 4.7% interest rate. 

 The summary statistics from the letter campaign described above (which we refer 

to as “Wave 1”) are presented in the top panel of Table 4. 84% (375 of the 446) of the 

households who received the refinance offer did not respond to the pre-approved, no up-

front-cost offer to refinance their mortgage. This is consistent with our findings in the 

previous section that a large portion of the population chooses not to refinance even when 

they are eligible to do so and substantial savings are at play. Using the same strategy 

discussed in the previous section, we calculate the forgone unadjusted savings over the 

life of the loan for each homeowner who received a letter in Wave 1 from NHS. We 
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estimate that the 16% of homeowners that took up NHS’s refinance offer would go on to 

pay $24,500 less in total interest payments over the life of the loan by lowering their rate. 

The median household of the 84% that did not respond to the offer to refinance saw 

forgone savings of $17,700 over the life of the loan by failing to respond to the refinance 

offer.  Thus, those households who took up the offer had a slightly larger financial benefit 

to do so, but not dramatically so.  

 Because rates continued to decrease, NHS decided to send a similar letter in July 

of 2012 with an offer to refinance their clients’ mortgages at a 3.99% interest rate. This 

letter was sent to 140 households (nearly all of whom had been non-responders in Wave 

1) who continued to have loan-to-value ratios that NHS deemed high enough and whose 

loans were current. The results from this second wave of refinance offers are presented in 

the second panel of Table 5. Still, over 75% of households did not respond resulting in a 

take-up rate of 24.3%. The median household for those that took up the refinance offer 

had a large unadjusted savings opportunity ($29,900), but once again households that 

chose not to respond to the offer letter saw a large forgone unadjusted savings 

opportunity ($24,700).   

 In May of 2013, NHS once again decided to conduct a mail campaign to 

encourage their clients to refinance their mortgages. 193 households were deemed 

eligible and preapproved by NHS to refinance. Each of these households once again 

received an offer to refinance their house at a 4% interest rate. During this mail 

campaign, we worked with NHS to divide letter recipients into three treatment groups. 

Each group received a different letter with a different treatment. For example, one group 

had a letter that provided more direct information about the amount of savings that they 

could receive both over the life of the loan and on a month-to-month basis if they were to 

refinance. The results from this third wave of refinance offers are presented in the final 

panel of Table 5. Only 13.0% of households took up the offer to refinance. Those that did 
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not take up passed on an unadjusted savings opportunity of $26,400 on average. We 

found no differences in take-up across the treatment groups, but due to the very small 

sample sizes (less than 10 households refinanced in each group), we are unable to reject 

economically meaningful differences across the randomized groups. 

In an attempt to shed a small amount of light on why households chose not to 

refinance, we (in conjunction with NHS) designed and conducted a short survey after the 

expiration of the 3rd mail offer. Eligible households that did not refinance were contacted 

by phone and asked to answer a few simple questions about the refinance process. Of the 

non-refinancing households, 32 were reached by phone and were willing to answer the 

survey questions. The survey results suggest that up to ¼ of the households did not open 

the letter that they received from NHS. Of those that did open the letter, just over 1/3 

indicated that they planned to call the loan officer, but did not get around to it or were 

simply too busy to make the phone call. Another 1/3 indicated that they did not call the 

loan officer because they didn’t think the savings were significant enough. At the end of 

the survey, 12 out of the 32 households said they would be happy to have a loan officer 

call them to discuss the possibility of refinancing their home. These survey results are 

consistent with behavioral explanations such as procrastination and inattention, along 

with lack of information as possible reasons why households failed to respond to offers 

that appeared to be in their financial best interest. 

The results from these letter campaigns further establish that many households in 

the U.S. choose not to refinance despite being eligible to do so and despite a large amount 

of savings potential. 

 

5. Discussion and Conclusion 

This paper analyzes an important behavioral anomaly—the failure of households 

to refinance their mortgage when interest rates decline, despite substantial monetary 
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benefits from doing so. We analyze a detailed loan-level dataset containing a large 

random sample of U.S. mortgages and demonstrate that approximately 20% of 

households who appeared unconstrained to refinance failed to do so at a point during the 

recent decline in interest rates. The total present-discounted value of the forgone savings 

for these 20% of households was approximately $11,500. Thus it appears that the size 

and scope of the failure to refinance is substantial and that this is a particularly large 

household financial mistake. 

One obvious parallel with our research is the current effort by the U.S. federal 

government to encourage refinancing. In March of 2009, the Federal Housing Finance 

Agency (FHFA) and the Treasury announced a refinance program entitled “Home 

Affordable Refinance Program” (HARP). This program was designed to help borrowers 

with federally guaranteed loans to refinance even if they had little or no equity in their 

homes. Homeowners that were current on their mortgage payments and met the other 

conditions of the loan (including having less than 125% loan-to-value on their mortgage) 

could refinance to a lower interest rate. When HARP was announced, it was estimated by 

FHFA and the Treasury that 4 to 5 million borrowers whose mortgages were backed by 

Fannie Mae and Freddie Mac could take advantage of the refinancing program. By 

September 2011, however, less than a million borrowers had actually refinanced their 

mortgages under HARP, remarkably similar in scope to the failure to refinance we find in 

our loan-level analysis. Modifications to the program have resulted in more households 

taking up refinance offers, however, the total take up rate remains low. 

The magnitude of the financial mistakes that households make suggest that 

psychological factors such as procrastination and the inability to understand complex 

decisions are likely barriers to refinancing. One policy that has been suggested to 

overcome the need for active household participation would require mortgages to have 

fixed interest rates that adjust downward automatically when rates decline (Campbell 
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2013). To the extent that it is undesirable to reward only those households that are able to 

overcome the computational and behavioral barriers of the refinance process, policies 

such as an automatically-refinancing mortgage may be beneficial.  
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Figure 1. Distribution of Interest Rates in December 2010 
 
Panel A. Full Sample 

 
 
Panel B. Loans with Initial FICO >680, Current CLTV < 90, and Never Missed a 

Payment 
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Figure 2. Distribution of Unadjusted Savings for the 20% of Households who Should Optimally Refinance in Dec. 2010. 
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Table 1. Corelogic Data Summary Statistics 
 

Variables	  of	  Interest
Interest	  Rate 5.52 5.29 5.22 5.22 5.1
Years	  Remaining 23.4 23.3 23.3 22.9 22.9
Unpaid	  Balance $205,218 $215,481 $215,248 $216,296 $212,102
Monthly	  Payment $1,370 $1,421 $1,414 $1,420 $1,395
FICO	  Score	  at	  Origination 737 758 761 761 765
LTV	  at	  Origination 70.7 66.4 65.9 64.6 62.7
Computed	  LTV	  in	  December	  2010 74.2 68.5 67.1 62.4 60.2

Sample	  Restrictions
FICO>680	  &	  LTV	  <	  90 X X X X
Never	  missed	  a	  payment X X X
Current	  LTV	  <	  90 X X
Current	  CLTV	  <	  90 X

Observations 994,188 650,490 573,973 477,601 376,036
Source:	  Calculations	  from	  CoreLogic	  Data.	  	  Sample	  of	  loans	  originated	  prior	  to	  November	  2010	  and	  active	  in	  
December	  2010.	  See	  text	  for	  detailed	  description	  of	  sample	  selection	  criteria.  
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Table 2. Percentage Failing to Refinance. 
 

Sample	  	  	   Observations
Full	  Sample 994,188 91.4% 41.2% $54,313 $13,260
Initial	  FICO	  >	  680	  and	  initial	  LTV	  <	  90 650,490 89.0% 31.1% $53,831 $13,218
Initial	  FICO	  >	  680	  and	  initial	  LTV	  <	  90,	  never	  missed	  a	  payment 573,973 88.2% 27.5% $52,075 $12,815
Initial	  FICO	  >	  680	  and	  current 	  LTV	  <	  90,	  never	  missed	  a	  payment 477,601 87.2% 23.4% $48,344 $12,174
Initial	  FICO>680	  and	  current 	  CLTV<90,	  never	  missed	  a	  payment 376,036 85.7% 20.0% $45,473 $11,568

%	  with	  positive	  
unadjusted	  
savings

Median	  adjusted	  
savings	  if	  optimal

%	  optimal	  in	  
Dec.	  2010

Median	  
unadjusted	  

savings	  if	  optimal
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Table 3. Heterogeneity of Failure to Refinance. 
 

Sample:	  Initial	  FICO	  >	  680,	  current 	  CLTV	  <	  90,	  and	  never	  missed	  a	  payment

All
Above	  FICO	  
median

Below	  FICO	  
median

Above	  
Median	  
Income

Below	  
Median	  
Income

Above	  
Median	  Ed	  

(BA)

Below	  
Median	  Ed	  

(BA)
Number	  of	  records 376,036 181,606 194,430 187,986 188,050 186,707 189,329
%	  with	  positive	  unadjusted	  savings 85.7% 82.7% 88.6% 85.8% 85.6% 85.5% 85.9%
%	  optimal	  in	  Dec.	  2010 20.0% 14.5% 25.1% 19.7% 20.3% 19.0% 20.9%
Median	  unadjusted	  savings $45,473 $44,590 $45,939 $49,752 $41,962 $49,443 $42,490
Median	  adjusted	  savings $11,568 $11,357 $11,694 $12,765 $10,633 $12,605 $10,828
Source:	  Calculations	  from	  CoreLogic	  Data
Sample	  of	  loans	  originated	  prior	  to	  November	  2010	  and	  active	  in	  December	  2010.
All	  refinancing	  savings	  calculations	  include	  transaction	  costs	  of	  one	  point	  (one	  percent	  of	  the	  unpaid	  balance)	  plus	  $2000.
Above	  optimal	  threshold	  calculated	  using	  Agarwal	  et	  al.	  (2013)	  formula.	  	  See	  text	  for	  details.
Income	  and	  BA	  measures	  are	  county-‐level	  averages	  from	  US	  Census.
Median	  FICO	  score	  is	  773,	  Median	  household	  income	  is	  $61,555,	  and	  median	  fraction	  of	  residents	  with	  a	  BA	  is	  33.8%.
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Table 4. NHS Mail Campaign Summary Statistics. 
 

Number of letters sent 446
% who refinanced 15.9%
Median original interest rate 6.2%
Median unadjusted savings for those that refinanced $24,500
Median unadjusted savings for those that did not refinance $17,700

Wave 2
Number of letters sent 140
% who refinanced 24.3%
Mmedian original interest rate 6.1%
Median unadjusted savings for those that refinanced $29,900
Median unadjusted savings for those that did not refinance $24,700

Wave 3
Number of letters sent 193
% who refinanced 13.0%
Median original interest rate 6.1%
Median unadjusted savings for those that refinanced $48,200
Median unadjusted savings for those that did not refinance $26,400

Wave 1
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Appendix Figure 1. Example of NHS Letter 
 

Name 
Address 
City, State Zip 
Loan #        Date 
 
 
 
Your mortgage company, Neighborhood Lending Services (NLS), has a one-time offer to reduce 
your mortgage interest rate. You have been selected because you have shown that you are able to 
make your mortgage payments on time, so we would like to give you the opportunity to take 
advantage of today’s lower interest rates. 
 
This is an offer to refinance your primary mortgage you have NLS. 
 
For a limited time, we are offering you a fixed-rate of X.XX% to refinance your NLS loan. In 
addition to this lower fixed-rate, we are offering the following incentives: 
 

· No application fee 
· Streamlined processing 
· Appraisal fee can be included in the loan 
· Reduced loan origination fee of 1% of your loan amount 
· Loan terms up to 30 years (or less if you desire) 
· Possible closing cost assistance and other assistance for income-eligible 
   borrowers 
 

This allows you to take advantage of this lower rate with no out of pocket costs. You could be 
enjoying your new, lower fixed –rate loan before the summer is over. 
 
To take advantage of this offer, certain conditions apply: 

 
• You must apply for this refinance loan by July 12, 2013 
• Loans are subject to an appraisal of your home 
• You must be current on your NLS loan(s) payments 
• No cash out is allowed - this loan is solely to refinance your existing NLS 

loan 
• New co-borrowers cannot be added to the loan 

 
If you would like to apply immediately, contact one of our Loan Officers below to start your 
application for this lower-rate refinance loan.  
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