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ABSTRACT

For most individuals the purchase of a home is one of the largest
financial decisions they will encounter during their lifetime. Typically a
home purchase also involves decisions regarding mortgage financing
alternatives, and often financial counselors are asked to assist in the
identification of the “optimal” mortgage product. Complicating this
analysis, many of the online calculators lead to different and oftentimes
incorrect results. This paper presents an EXCEL spreadsheet to assist
the financial counselor in advising a client on the optimal mortgage
alternative using a present value breakeven point criterion.

Introduction
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Cash management is one of the major financial planning areas that
financial counselors are frequently engaged in to provide advice to their
clients. Involved in the scope of cash management are budgeting and debt
management. One of the most significant decisions under debt management
is the identification of the “optimal” mortgage financing strategy for an
individual. The significance of this decision stems from the long-term
contractual commitment of a significant portion of an individual’s budget to
service the mortgage debt. In addition, this allocation of funds may impact
virtually all of the other major planning areas.

In attempting to identify the “optimal” mortgage product, the
individual or their financial counselor, would need to evaluate a set of |
mortgage financing alternatives. Within this set are various combinations of }
mortgage terms, fixed and variable interest rates, and differing levels of |
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discount points. The focus of this paper is to advise financial counselors on
the development of a spreadsheet to assist in evaluating various mortgage
instruments involving differing combinations of contracted interest rates and
discount points. Although many online calculators are available to assist an
individual in evaluating “points versus interest” decisions, the results of
these calculators are inconsistent and frequently fail to take under consider-
ation several of the key variables.

For example, one of the primary considerations in evaluating
mortgage alternatives involving the payment of discount points is the tax
treatment of the points (Basciano & Grayson, 2004). Discount points are
treated in one of two ways by the IRS for tax deductibility. The first method of
recognition allows an individual to fully deduct the cost of the discount
points in the year that they are incurred. This is scenario is referred to as
immediately deductible discount points. However, this tax treatment of
discount points only applies in the case of a purchase of a primary residence
where the mortgage is secured by the primary residence. Further guidance on
the criterion for immediate deductibility is provided in IRC 461(g)(2) and
revenue procedure 94-27. In the case of mortgage refinancing or mortgages
related to the purchase of property other than a primary residence, the IRS
requires a ratable recognition of the discount points. For practical purposes,
any points paid in association with a mortgage that do not meet the criterion
established in IRC 461(g)(2) and revenue procedure 94-27 require ratable
recognition. For a more detailed discussion of the tax treatment associated
with discount points see Curatola, Hume, and Hurst (1988) or Knight and
Knight (1995). The tax treatment of the discount points is a significant
variable in determining the optimal mortgage product yet the vast majority of
the available calculators do not include this variable in the analysis.

Other significant, but frequently overlooked variables in the “points
versus interest” decision include additional financing requirements associated
with the payment of discount points and the individual’s marginal tax rate
(Basciano & Grayson, 2005). The purpose of this paper is to present a
spreadsheet model that financial counselors can use to advise clients on the
optimal mortgage product using a present value breakeven criterion. The
model presented allows the counselor to compare two primary scenarios: (1)
the case where the discount points are immediately deductible and (2) the
case of ratable recognition. Additionally, the model allow for the consider-
ation of two secondary scenarios: (1) the case where the payment of discount
points does not result in an additional financing requirement and (2) the case
where the points results in a higher financing requirement for the individual.
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Methodology

One proposed method for selecting between various mortgage
alternatives is to compute the present value of each alternative for a specified
holding period (Anderson, Barber & Chang, 1994); (Basciano & Grayson,
2005). The decision rule for selecting the optimal mortgage product for a
given individual would involve identifying the mortgage alternative with the
lowest present value given their expected holding period. By definition the
present value of a mortgage without discount points is always equal to the
amount borrowed regardless of the individual’s holding period. For example,
assume a hypothetical client borrows $100,000. The present value of this
mortgage at any point in time, from origination to maturity, is always equal to
the $100,000.

In the case where an individual pays discount points, the present
value of the mortgage would depend on the holding period. In other words,
the present value would vary for each month of the mortgage. At any given
point in time, the better mortgage alternative is the one with lowest calculated
present value. As aresult, if a financial advisor or client can specify the
mortgage holding period at the time of the mortgage origination, they can
determine the optimal product by identifying the mortgage alternative with the
lowest present value at that particular point in time.

For practical purposes, a financial counselor or their client would
calculate the breakeven point associated with the mortgage alternative and
then select the appropriate product. The breakeven point corresponds to the
crossover point in the present values of the mortgage alternatives. For
example, in a particular case a crossover point of 55 months is calculated for
the mortgage with points. This result would indicate that if the individual’s
expected holding period exceeded 55 months they would be better off
selecting the mortgage with discount points; otherwise, they should select
the mortgage without points.

As mentioned in the introduction, the proper calculation of the
present value of a mortgage with points is dependent on whether the points
are immediately or ratably deductible for tax purposes. In the immediate
deductibility case, the present value of the mortgage for any specified holding
period (H) is computed as a function of (1) the after-tax cost of the discount
points at time zero (the time of the mortgage origination), plus (2) present
value of the after-tax payments.over the specified holding period (time O to H),
plus (3) the present value of the loan outstanding at the end of the specified
holding period (H). Mathematically, the present value of the mortgage at time
(H) equals:
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H - -
PV:DP(I—T)B0+2(P’ L0 =7) , _Ba

=1 1+ k)’ 1+ k)’
(Eq. 1)
where:
PV = present value of the loan with discount points
DP= discount points paid as a percentage of the loan amount
T = marginal tax rate of the borrower
B, = original loan balance
P = monthly principal payment at time t
I = monthly interest payment at time t
B, = the principal balance outstanding on the loan at time H
k = after-tax interest rate on loan without discount points of

identical maturity

Equation 1 requires modification in the event that the points require
ratable recognition. In the case of ratably deductible discount points, the
present value of the mortgage at any specified holding period (H) is a function
of (1) the present value of the discount points, plus (2) the present value of
the accumulated tax shield resulting from the discount points, plus (3) present
value of the after-tax payments over the specified holding period (time O to H),
plus (4) the present value of the loan outstanding at the end of the specified
holding period (H). Mathematically, the present value of the mortgage with
ratably recognized discount points at time (H) equals:

(DPBO}*T

H n i P —1,(1-T) B,
PV = DPB, —

0 Z;( (1+k)' H;( (1+k)' )+(1+k)’

(Eq.2)

It is a common occurrence for an individual to roll part, or all, of their
mortgage origination and closing costs into their loan and the payment of
discount points in many cases results in an additional financing requirement.
In practice, the other origination fees and closing costs are more likely
“identified” as the “rolled” in portion rather than the discount points.
However, the payment of discount costs still resulted in a greater financing
requirement whether or not we chose to acknowledge them as financed or not
and therefore is appropriately considered an opportunity cost. Consequently,
to incorporate the opportunity cost of the points the initial loan balance is
increased by the cost of the points, or relevant portion thereof, in the event
that they resulted in an additional funding requirement.

It is also important to note that breakeven points calculated in
equations 1 and 2 assume that an individual is not subject to private mortgage
insurance (PMI). Typically no PMI is incurred as long as the initial loan to
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value ratio is less than eighty-percent. In the case where discount points
result in an additional financing requirement, an assumption is made that this
would not result in additional PMI related expenses. If this assumption is
violated the computed breakeven points are understated.

The above equations provide a mechanism to quantify the optimal
mortgage product for an individual given a specified mortgage holding period.
The optimal mortgage product is the alternative with the lowest calculated
present value for the specified mortgage holding period (H). The problem
with utilizing this approach in practice is that oftentimes an individual cannot
specify the intended mortgage holding period with any degree of certainty at
the time of the mortgage origination. As a result, it is frequently better to
calculate the present value breakeven point of the mortgage with points as
compared to the one without points. This breakeven point is then compared
to the expected holding period to select the appropriate mortgage alternative.
The remainder of this paper will provide instructions on designing a spread-
sheet that will assist financial counselors and their clients in applying
equations 1 and 2 and determining the present value breakeven points.

Spreadsheet Development

The present value of the mortgage with points is calculated at each
month over the mortgage term (e.g. 360 months). The individual’s breakeven
point in present value terms is identified by comparing the present value of
the mortgage with points in each month to the present value of the mortgage
without points. Once a breakeven point occurs between the present values,
the mortgage with points would continue as the better option until the
maturity of the loan. The mortgage with points is optimal in the event that an
individual intends to hold the mortgage beyond the breakeven. Conversely,
the mortgage without points is the better alternative if the individual intends
to hold the mortgage less than the breakeven point.

The spreadsheet model shown is developed in three sections. The
first section (Table 1) contains the model assumptions and variables that are
entered for a specific mortgage scenario. This information is grouped in five
panels as illustrated in Table 1. Additionally, there are three types of ‘
worksheet cells in this section. One set of cells is specific to the borrower and |
the mortgage alternative, e.g. the marginal tax rate, desired loan amount, loan
term, and so forth. The second set, shaded in gray, is derived from the
borrower and mortgage information and are used to compute the present
value breakeven points. An example of this type of variable is the after tax
mortgage rate without points which is a function of the individual’s tax rate
and the interest rate on the mortgage without points. Also shown in top
section of the spreadsheet, shaded in lighter gray, are the outcome cells
reporting the present value breakeven point for each tax scenario based on
the prior inputs.
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Model Assumptions and Variables
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Table 2
Data and Formulae for Model Assumptions and Variables
Cell  Purpose Formula

Client Information
Cells A4:C4 are User defined
Immediately Deductible Points

E4 Cost of Points =I8

3% After Tax Cost of Points =E4*(1-A4)

(¢’ Breakeven Point in Months =MATCH(B4,K5:K374,-1)+1

Ratably Deductible Points

%! Cost of Points =8

J4 Monthly Recognition of Points =I8/360

K4 Monthly Tax Shield =J4*A4

| Breakeven Point in Months =MATCH(B4,1.379:L738,-1)+1
Mortgage Without Points Information

A8 Interest Rate User defined

B8 Monthly Payment =PMT(A8/12,C4,-B4)

(@ After Tax Monthly Payment =B8*(1-A4)

D8 After Tax Interest Rate =A8*%(1-A4)

Mortgage With Points Information

8 Adjusted Amount Financed User defined

(€ Interest Rate User defined

HS8 Points Paid User defined

I8 Cost of Point =F8*H8/100

J8 Monthly Payment =PMT(G8/12,C4,-F8)

K8 After Tax Monthly Payment =J8*(1-A4)

L8 After Tax Interest Rate =G8*(1-A4)

The second section of the model shows the cells used to compute
the present value at each period for the scenario of immediate deductible
discount points. The organization of the spreadsheet is shown in Table 3 and
the underlying formulas are shown in Table 4.
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Table 3

Immediately Deductible Discount Point Model

TUFI900IS

0195786

98891

B S 1007095 9C6.0665  SOOTES  (99LiFS 165018 RS 8T $89°665 ¥ St
$5T9°001S TI06986 S| €£89TL S 1600:98 8TC89'665  LCOTSS  OTSiFS TFE0TS LCE8ES 69061665 3 it
FTUIIS SHETI66 S| 089S S 100095 69°06:°66S  1i0TES  (9BiFS 167018 £C°E8CS 6£°565°665 [4 91
60°959°0015 90TIC66 S | SOFCE S 100°0:9S 6CC68°665  TOITES  iT6LS 11015 L5E8ES 00°000°001S 1 a

5 syt g ¥
anfey VUS[EG UROTJO! SIWIMARS JO dueEeyg | 1Szl i o
ywsaag oY | onpey moseag | supmy mossag _u“ MHW . —— EdpmLy  Juemieg | sduepeg | opowRg
<1
S}UIOJ JUNOISK(] IqUINPI(J AJJBIpITWW] 44
| 11
B £ 1 | H P 3 ] a ) g ¥

©2006, IARFC All rights of reproduction in any form reserved.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Volume 5, Issue 1 61

Table 4

Data and Formulae for Immediate Deductible Discount Point
Model \

Cell Formula Copied to:
AlS =1 —

Al6 =A15+1 Al17:A374
B15 =F8 —

B16 =G15 B17:B374
C15 =PMT($G$8/12,3C$4,-$B$4) Cl16:C374
D15 =C15-E15 D16:D374
E15 =B15*$G$8/12 E16:E374
F15 =E15*(1-$A%$4) F16:F374
Gl15 =B15-D15 G16:G374
HI15 =$F$4 H16:H374
115 =(D15+F15)/(1+($D$8/12))*A15 —

116 =(D16+F16)/(1+($D$8/12)) A16+I15 117:1374
J15 =G15/(1+($D$8/12))*A15 J16:J374
K15 =SUM(H15:J15) K16:K374

The third section of the model shows the cells used to compute the
present value at each period for the scenario of ratably deductible discount
points. The organization of the spreadsheet is shown in Table 5 and the
underlying formulas are shown in Table 6.
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Table 5
Ratably Deductible Discount Point Model
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Table 6

Data and Formulae for Ratable Deductible Discount Point
Model

Cell Formula Copied to:
A379 =1 —_

A380  A379+1 A381:A738
B379 =F8 —

B380 =H379 B381:B738
C379 =PMT($G$8/12,$C$4,-$B$4) C380:C738
D379  =C379-E379 D380:D738
E379 =B379*$G$8/12 E380:E738
F379 =E379*(1-$A%$4) F380:F738
G379 =$K$4/(1+$D$8) A379 —

G380  =G379+$K$4/(1+$D$8)*A380 G381:G738
H379  =B379-D379 H380:H738
1379 =$I$8-G379 1380:1738

J379 =(D379+F379)/(1+($D$8/12))*A379 —

J380 =(D380+F380)/(1+($D$8/12))*A380+J379 J381:J738
K379  =H379/(1+($D$8/12))*A379 K380:K738
379  =SUM({379:K379) L.380:L738

The outcome variables for this spreadsheet model are the breakeven
points shown in Table 1 with the underlying formula shown in Table 2. The
logic behind the formula is to identify the time period at which the total
present value becomes equal to the loan amount without points. For example,
the scenario presented in Table 1 evaluates two potential financing arrange-
ments for an individual subject to a 33% marginal tax rate: (1) $100,000 loan at
6% interest for 360 months with no discount points and (2) $100,000 loan at
5.75% interest with one discount point. The result cells of the spreadsheet
presented in Table 1 and highlighted in light gray, report the breakeven points
for both the immediate and ratably deductible scenarios.
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Extensions

The spreadsheet presented in Table 1 is flexible enough to evaluate |
the opportunity costs associated with the payment of discount points. In the
event that the payment of the discount points results in an additional
borrowing requirement, for example financing of other closing costs, the loan
amount for the mortgage with points is adjusted (cell F8). For example,
assume that the hypothetical borrower in the earlier example requires an
additional $1,000 in financing if they select the mortgage alternative with
points. In cell B4 they would enter $100,000 corresponding to the loan
amount without points and in F8 they would enter $101,000 corresponding to
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the total financed amount including the “rolled” in closing costs. Table 7
below indicates the results associated with this modification in the hypotheti-
cal individual’s borrowing requirement. In addition to evaluating the impact of
the additional financing requirement associated with discount points, an
individual could use the spreadsheet to evaluate the sensitivity of the present
value breakeven point to the other decision variables.
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Conclusion

This paper presents a spreadsheet model that allows financial
counselors to help their clients evaluate the trade-offs between mortgage
financing alternatives including the option of paying discount points. More
particularly, the spreadsheet provides the calculation of the present value
breakeven points for both immediately and ratably deductible discount points.
In addition, the flexibility of the spreadsheet also facilitates an analysis of the
impact of additional borrowing requirements associated with the payment of
discount points on the individual’s breakeven point. The selection of the
“optimal” mortgage product is extremely important given that the mortgage
will result in an allocation of a significant portion of the individual’s budget
over a long time horizon. Consequently, it is important to have available tools
to assist in the accurate calculation of the potential benefits or costs associ-
ated with the various mortgage alternatives. Unfortunately, many of the
available tools fail to consider several of the significant variables and provide
suspect results. For example, many of the online calculators analyzing the
“points versus interest” decision fail to take into consideration the tax
treatment of discount points, the tax shields associated with interest pay-
ments and discount points, and the potential additional financing require-
ments resulting from the payment of discount points. The spreadsheet
presented in this paper is intended to address these concerns and to assist
financial counselors and their clients in developing more accurate estimates of
the present value breakeven points.
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