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7.5 Problem Solving - Mortgages

TVM Solver for Mortgage Calculations
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N = Total number of payments (# of payments X # of years) =~ (/Q,‘Oli- n
1% = Annual interest rate as a percent A_ — P(‘ + —(‘)
PV = Present value, or Amount of the mortgage

PMT =The payment amount (a negative value (-) for mortgages)

FV = Future value (“0” for paid-off mortgage, otherwise balance of the mortgage)

P/Y = Number of payments per year
C/Y =Number of compound periods per year
PMT: =END for mortgages

Important Notes:

e In Canada, mortgage interest s always compounded semi-annually, but in the U.S., mortgage interest is
compounded monthly. Payments may be made at a differenttime i.e. monthly or bi weekly, so P/Y and C/Y
do not need to match.

e Always input C/Y = 2 after P/Y, or the calculator automatically resets C/Y to match the P/Y.

e Cash outflows, like Mortgage Payments, are negative.

e Cash inflows, like the Mortgage Amount, are positive.

e The most common term for mortgages is a five year term. After 5 years you must renew the mortgage, which
means taking out a new mortgage at current interest rates for the balance owing after 5 years.

Mortgage Vocabulary

mo r'Tgﬂge\ mortgage payment mortgagor mortgagee
martgage broker principal equity collateral

down payment payment frequency accelerated payment | amortization period
fixed rafe variable rate CMHC mortgage insurance
land transfer tax home inspection fee closing costs length of ferm

>Mortgage: A special loan that has a "lien" as security.
Mortgagor: The borrower of the money.
Mortgagee: The lender of the money.

= Principal: The amount of money borrowed.
Equity: The home's current market value.
Collateral: Something forfeited if you default on a loan.

Down Payment:
Payment Frequency: How often you pay.
Accelerated Payment:Monthly payment divided by 4 weeks - squeezes in an extra

Amortization Period: Amount of time to repay a mortgage

Reduction from principal.

payment per year which means less interest paid!

in full.

ﬁxed Rate: Interest rate is locked in for a certain amount of time.
Variable Rate: Interest rate fluctuates with the market.
CMHC: Canadian Mortgage and Housing Corporation - A government

Length of term:

acency that manaoes the ru
agency that manages thet

T iu

les of mortoages
es of mortgages.

The amount of time you commit to a rate and lender.
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Ex. 1 You have a $173,500 mortgage, with monthly payments, at 3.2%/a over 25 years.

a) Calculate the monthly payments. b) How much money have you paid over the

first 5 years?

N=XZ5 %12

1%=3.2 At pond= |2XxS X 83%.99
PV=172505 N

PMT=@A> “%38?? = SO 337.40
FV=0O

P/Y=12 (The Prrcipal +
C/Y=2 FAUNys 4 lnle e <k
PMT: BEGIN RS

c) How much of the money paid was d) How much of the money paid was
from the principal? interest?

1okl pd LB SO 229,40

N= S x12

1%= 3. 2 Tolal principal $24 63607
PV= |72 SCO

PMT= —&3% 99 - ] L
FV="%> —l488.3 82 ST S0 3394 - 2636
CIY= 3

PMT: BEGIN S Moo pandh 925 20223

= Princpa) pad=123500 /4886383
=3 2Y L3612

e) How much money have you paid f) How much interest will you pay

B over the 25 years?
lolal = 338 99 x 25 x/2
~¥2As| 6972

okl pod s 94251677

over 25 years?
| nlerede =25 1672 - 17350
=38 117

Tojo\\ ‘(\/\\ch,s\‘
¥T8197

g) From your answers, do you pay off more interest or more principal in the

first 5 years of your mortgage? Last 5 years?

More e cr st
Less  primci pal

Lesss Ynleest
More p‘mo{m\
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Ex. 2 Given an interest rate of 5% for a mortgage of $250 000, determine your monthly
payments and compare the total amount of interest paid if you amortize the mortgage
over 20 years and over 25 years. Discuss the pros and cons between both options.

20 years 25 years
N= 20x/2. N=25 %12
1%=5 1%=5"
PV=250c50 PV=2Soccoo
PMT=T}>-!BH7%’ PMT=B> - 1454 .0}
FV=0 FV=0
P/Y=12 P/Y=(2
CIY=2 C/Y=2
PMT: END BEGIN PMT: €ND BEGIN

Tobd poid = 16425 ) % 20x12

= |ysy o X2 x/2
=31y [4.4p

= 436203

g
Beftos option
N You @ PARYIN G

Ex. 3 Given an interest rate of 5% for a mortgage of $250 000, use your monthly p ayments from Ex. 2
(with amortization period of 25 years) and halve the amount. This will now be your bi-weekly and semi-
monthly payments. Compare how long it will take to pay off the mortgage using bi-weekly vs. semi-
monthly payments. Discuss why one frequency of payment is better than the other. Do you think the
home owner will find a significant difference in the payments on a weekly basis?

|4s4. ol

(26) (24)

2
=323.d bi-weekly semi-monthly

N= [3= 553 4> N=[F>598 3
1%= 5%, 1%= S

PV= 250 ¢ PV=250 &6
PMT=—727 | PMT= ~72%2.0]

Fv=0O FV=0O

P/Y=20 PrY=24

C/ry=2 Cry==

PMT: (END' BEGIN PMT: (END> BEGIN

N) Z#yfs x pmts,

Hyes = B
77 ok

#&rs =N
# petly = 7183
= S3%.¢3 A9
— - 249
=2y

D\L@”*’“W’Zt S

=35
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Ex. 4 Ms. Mes makes monthly payments on a $ 72 000 mortgage over 25 years at 11.125% for
5 years. After 2 years, she decides to increase the monthly payment by $100 and at the end of
the 4% year she is able to make an extra p rincipal payment of $ 2000.

D Finad mbm%\& eagw\uﬁ @ Qemmv{\r\% G\%\’\Q( \ump
@How much [#5d e chrs Som  + {j'/ pn/&g
@ Fow much feft oCkr

< Yrs & ncreasodh parl.

@What is the principal balance owing at the end of 5 yrs? 4 screens needed to complete!

N=X5 %12 N= 2 </ 2
1%=\\.105 %=1]. |15
PV=72000 PV=22 oo
llz\l\;ngEr»~ 9.2\ IIZ\I\;IT= -39 2| ;

= =[3> -207549]
P/Y=12 P/Y=|>
CIY=> CiY=~2
PMT: END BEGIN PMT: END BEGIN
Alker 23(5, )oo\n\B

@ 707Fs4 7/ @

N=2x /2 N= | x2
1%=\\, 125 1%=I1.RS
PV=707251/9 ) PV=((S4%1.22 ~ 2000
PMT=-399 2| PMT= -399.2|
FV={ Ly 20 _ FV=T% (| 53
P/Y=(2 - P/Y= 13 £ 82
C/Y=2 C/Y= 2
PMT: END BEGIN PMT: END BEGIN

 Her ‘mn s w41 8372.82

QHQ( S yrs
b) By how long has the amortization period of the mortgage been shortened?
N=[=> (259 N =y X %pmh/yw
1%=\\,125~
E\I\ﬁgfsn,zz 1239 = #yrg
= _ 21 - _
FV=0 797. /2
P/Y=1>
PMT:(END BEGIN
Tota| =ILIL +S°
=616
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Textbook always assumes monthly payments.
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