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Introduction 5 

INTRODUCTION 

The HP·80 REAL ESTATE APPLICATIONS HANDBOOK has been de­

signed to supplement the HP·80 Ownt'r' s H(IIrdbook by pro\ iding a com· 

prehensi\e collection of key sequences for solving problems spe-cificall) 

associated \Oiith real estate transacllons. Hopefully. 11 will show you ho'" to 

redesign our e)l.amples to fit) our specific needs and provide a quick and easy 

reference guide to the maJonty of your problems. 

Real estate professionals are no", able to simply press the appropriate 

I.eys to rapidly see results on the HP·80 ",ithout remembt-ring the e"<aet 

formulas or ha\ing a large library of theory te)l.\s and data volumes. This 

pocket-sized calculator and handbook eliminate the need for cumbt-rsome 

and. sometimes.le~~ preci~e financial tables. The time and trouble formerl} 

required to obtain an~"'ers to calculation, are greatly reduced. thus freeing 

the professional to do what he is besl at- rnal.ing real property and other 

financial decision~. 

In view of the fact thaI there are lremendou~ ~elf-educalion aelivilies 

occurring wilhlll the real estate profession. the HP-80 and this handbook 

will prove to be valuable to brokeN :md sale~rnen. in\ e~tors and investment 

specialists. appraisers. assessor,. escro .... officials. de\eloper~. real prop­

erty managers. mortgage bankers and broker.. banI.. insurance and sa\ings 

and loan officers. institutional fund manageN. ~)ndieators. trust fund 

analysts. and o ther top decision-mal.eT\ 

A completc table of contents is provided IIllhis handbool.. to help you find 

the specific I.e) sequence nece~sary to rol\ c any problem. For c)I.3mple. if 

you "'ant 10 detennine the periodic payment amount of a fully-amortized 

mortgage loan. Just refer to Periodic Payment Amount under Simple ~I ort· 

gages. Or. if your job is to construct a depreciation ~chedule. you "'ill find 

"e\eral methods localed under Depreciation Calculations. 

Before proceeding to actual calculatlon~. it is essential that you read the 

chapter entitled Time and thc Top Ro .... Kry~ ~tarting on page 8 

This handbool.. could nol have been complelcd without the knowledge and 

advice of some of the top real estate profeHionals in the United Statrs and 

Canada. Although space limitations prevent U\ from Illentioning all of them 

we would like to offer ou r appreciatIOn to a few enthusiastic supponers. Our 

,pecial thanks go to Mr. LeR Burton. Salt Lake City·; Mr. K. W. Dees. 

Fairfield. California: ~Ir Dick Robinson. Walnut Creek. Cahfomia; Mr. 

John Nance. Santa Crul County. California; .\1r. Ru,~ Ellwood. 

Ridge .... ood. Ne'" Jcr,ey: and Mr William Fillpatrick. Dayton. Ohio. 
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HOW TO READ THIS HANDBOOK 

HP·8Q key sequence routines are arranged in left to right order. Examples 

appear as follows: 

A builder paid $400 to have a concrete patio installed and the current 

cost is $500. What is the percentage increase in cost? 

The correct procedure to solve this calculation on your HP·80 is shown as: 

Solution 

Enter: 

400 lsAve tl 6 

500 • • 

See Displayed : 

400.00 

25.00 

Therefore there has been a 25% increase in cost. 

This illustration means you would press in order the "4" key, the "0" key. 

the "0" key. the [SAve .1 key. then the 5,0,0, keys followed by the gold 

key _and finally the percent key II . The gold key performs an 

operation similar to a shift key on a typewriter. Funct ions appearing in gold 

above the function keys are accessed by pressing the gold key prior to the 

function key. 

To clarify examples, numbers to be keyed in are shown without boxes 

while funClion keys are shown with boxes around them 0 
NOTE: 

Pressing the go/t/ key followed by a nllmber frolll 0·6, will 

("a use the display to be rounded to that number of decimal 

places. The HP·80 ho",,·el'u. rtlains alld usts aflll1 ten digits 

internally. 

Prtssing the gold key follo",,'ed by 

registus except the lSTOI register. 

""" lclr] clears all the 

Additional information regarding the operation of your HP·80 calculator is 

contai ned in your HP·80 Olt'l,tr'S Handbook. 
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TIME AND THE TOP ROW KEYS 

Real eSlate calculations o n the HP-80 most frequently use the lOp row 

keys- • . • . III .• .• . These keys access in te rnal prog­

ramming ... hich is based upon calcu lations involving the inu:rest compound. 

ing proceh. The following key descriptions and liming assumptions within 

the compounding calculations should be noted by the HP-80 user in order 10 

make problem solving easie r. 

Throughout this book. compounding periods. payment periods. time 

periods. and periods are assumed to be synonymous and are used inler· 
changeably. For any given problem. the 101al number of these periods is 

associated with the • key and can be determined by mul tiplying the 

number o f time periods per )car by the number of years and/or fraction of a 

)car. For cxamplc. 30 years o f monthly payments is cqual to 360 total 

payments. One additional point to remember isthat payment and compound. 

ing periods arc not only equal but coincidcnt. that is. intercst is compounded 

at the same timc that periodic payments are duc. 

Thc rate per period (interest. appreciation. yield. etc.) is associated 

with • . and this rate must be entered in to the HP-80 as a percent. 

Whcn the ratc per period is given it may be entered as is. Otherwise it must 

be calculated by dividing the annual rale by the number of compound ing 

perioll!> IJI:I ycar. For cl\ample. 12% per yellr is equal to t% per month if 

compounded monthly . One percent is then entered for • . 

NOTE: 

As uplained ahol,t. . and • mayor may 1101 re­

quire a calculation. ThaI is. on a JO year mortgage with 

mOllthly payments. you call enter J60 directly into . or 

ellter 30 !SAVE .1 11 ~ and then press • . 

The periodic payment amount (annuity. loan amortiza tion payment. etc.) 

is associated with the a key . Po.ymenls in the HP-SO are assumed to be. 
equal. equally spaced. and occllr at the trul oflhe payment fHriods. Mort­

gage and loan repayment schedules. ordinary annuities. payments in arrears 

as well as most business applications fall in to th is category. Problems 

involving payments at the beginn ing of each period can be handled as 

explained in Chapter 9. Annuity Due Calculations. This ability to adjust 
data and accommodate a wide variety of applications beyond the original 

design is o ne of the reasons the HP-80 is such a versatile bus iness tool. 

Time and the Top Row Keys 9 

The .. key is used to enter o r calculate the initial base amount 

(present value. principal. inveSiment . price. beginning balance. ctc.). This 

is the amount presem at tire begimring of tire first period. 

The • kcy is used to enter or calculate the final amount (future \ alue. 

compounded amount. balance. etc.) and is the umO/lllt present at the end of 
the last lime periQ(/. 

An expansion of the relat ionships between the periodic payment amount 

and total time periods is required to finalize this discussion on time and the 

top row keys. Most people who have been associa ted with a loan scheduled 

to be fu lly amortized by a series o f equal periodic payments. may have noted 

that the last payment is slightly more or less than the res\. This last payment 

differs because it adjusts for the gain or loss caused by rounding the periodic 

payment from its exact calculated value. In problem solutions that require 

values for both the total number of payment periods and the periodic 

payment amount. some error will occu r in the answer if the payment amount 

has been rounded . When a precise answer is needed. the exac t nllmber of 

payment periods required to amortize the loan using the rounded payment 

amount must first be detennined. Th is exact number of periods. which 

usually contain ~ a fraction. is then entered in the solution where tOlal periods 

arc requi red. ( The procedure for finding n is shown in Chapter 5 under 

Number o f Periodic Pa yments for Full Amortization.) For some problems 

the rounded numbers for payment and number of periods ei\'e sufficient 

approximations. but it should be noted that a preci~ answer can be. obtained 

easily. Wherever total number of payments and payment amounts arc 

required for solutions in This text. methods for calculating precise answers 

lHe shown. 

With these facls. you now are ready to fully explore the power of the 

HP-80. 
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PERCENTAGE CALCULATIONS 

Percentage calculations play an important role in many real estate !;alcula· 
lions. The following explanations and examples point out the wide number 

of applications on the HP·80. 

PERCENTAGE or BAS.: 

A bllsc amount multiplied by a percentage rate yields a percentage of base. 

performed as fo llows: 

I ) Enter the base amount. press ISAVE +1 
2) Enter the percentage rate. press II 

NO TE: 

Use the percell/ag/.' rate. not the decimal equi~alent , when 

enfujl/g. 

Exa mple 1: 

A real eslale broker wants to use his HP- 80 to calculate the comm ission on 

hi s listing . If the commission is 6% of the S39 ,950 sales price. how much 

willlhc commission be? 

Solulion 

Enter: 

1) 

2) 

38950 ISAVE t] •• 
Exam ple 2: 

See Displayed: 

38950.00 

2337.00 commission 

on the sale 

A house valued one year ago :II $51,500 has :lpprecialed 4%. How much 

money does this represent '? 

Solution 

1) 

2) 

Enter: 

51500 ISAVE tl '. 
See Displayed: 

51500.00 initia l amount 

2060.00 appreciation 
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Percentage Calculations " NET AMOUNT 

A percentage of the b:lse amOl.lnt can be added to or sl.Ibtracted from the base 
amount to give a nI'l figl.lre as follows: 

I) Enter the base amOl.lnt, press ISAVE t] 
2) Enter the percentage rate. press II . 
3) Press G or B to obtain net amount. 

Example I: 

A home valued two years ago at $51.500 has appreciated 4%. What is its 
cl.lrrent vall.le? 

Solution 

1) 

2) 

3) 

Enter: 

51500 ISAVE . ] '. G 
Example 2: 

See Displayed: 

51500.00 

2060.00 

53560.00 Cl.lrrent value 

A salesman sold his broker's listing for $38,950 and is entitled to45% of the 

6% commission. What are the two commiss ions? 

Solution 

1 ) 

2) 

3) 

Enter: 

38950 !SAVE t) •• ". c:J 

PERCENT DIFFERENCE 

See Displayed: 

38950.00 

2337.00 total 

commission 

1051.65 salesman's 

commission 

1285.35 broker's 

commission 

Percent difference is defi ned as the difference between a base amol.lnt and 

another amount, divided by the base amOl.lnt. Information is entered as 
follows: 

I) Enter the base amount. press ISAVE t] . 
2) 

• 
Enter the other amount. press • II 
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Example: 

A building \'alued 3 yean; ago at $5 1.500 is now wonh $53.560. What 

percent increase does this represent? 

Solut ion 

1) 

2) 

Enter: See Displayed : 

51500 lSAVE .1 51500.00 

53560 • • 4.00 percent 

increase 

NOTE: 

The anSIIi'U dispfaJed is a percent of the base amount, 

551 ,500. 
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APPRECIATION CALCULATIONS 

The valuation of propeny may involve the calculation of some appreciation 

amount for a given period of time using a periodic appreciation rate . Thi s 

periodic rate is compounded over the time frame being considered in the 

sa me way as interest is compounded on savings accounts . This should not be 

confused with a linear ove rall appreciation rate as shown in the examples on 

pages II and 12and used in " linear Growth Trend ." Under some c ircums­

tances. propcny val ues may actually decline rather than increase . The 

keystrokes shown below are still valid ; the only change is that when entering 

a rate of decline , the ICHslkey must be: used to change the rate to a negative 

value. 

FUTURE VALUE OF A COMPOUNDED AMOUNT 

This calculat ion finds the future va lue of an initial amount 

appreciated/depreciated at a given rate compounded over a specified 

number of periods. 

Information is entered as follows: 

I) Calculate and enler the lotal number of time: periods. press • 

2) Calculate and enter the rate per period (expressed as a %). 

press • 

3) Enter the init ial principal (present value), press • . 

4) Press III to obtain the futu re value . 

[xampie 1: 

A home plIn:hased fi ve years ago for S23.85O is located in an area where 

similar models have been appreciating at about 4% per year. What is the 

curren! approximate value of the house? 

Solution 

Enter: 

1) 5 • 
2) 4. 
3) 23850 

') III 

.. 
See Display tid : 

5.00 nurTtler 01 

periods (years) 

4.00 

23850.00 

29017.17 

appreciation 

rate per 

yeo. 

Initial 

amount 

the approxi­

mate current 

value 
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Example 2: 

Recent relaxation of pollution control laws (brought on by the energy crisis) 
and the announcement of the intention to build an oil refinery are causing 

property yalues in the immediate vicinity of the intended site to decline. 

Estimates are that property in the area will decline at the rate of 2% per year 

until the plant is completed six years from now. What will property pres. 

entl y valued at S32,000 be worth at the end of six years if this estimate is 

correct? 

Solution 

Enter: See Olapl.yed : 

1) 6 . 6.00 number of 

periods (ytlars) 

2) 2 [e",[. - 2 .00 year1y rate 

01 decline 

3) 32000 iii 32000.00 present 

value 

4) .. 26346.96 value six 

years from 

oow 

PRESENT VALUE or A COMPO UNDED AMOVl''T 

This calculation finds the present value (initial principal amount) when the 

(uture Yalue, number of periods, and appreciation rate are known . Key­

strokes are: 

1) 

2) 

3) 

4) 

Calculate and enter the total number of periods, press . 

Calculate and enter the appreciation rate ptr period, press • 

Enter the future value, press • . 

Press . to obtain the present value. 

Example 1: 

A piece of land in a surburban community is within walking distance of a 

recently completed rapid transit system, and it can be purchased for 

$10,000. Neighbors claim that their property has been appreciating at 1% 

per month since the construction of the commuter system began four and a 

half years ago. If this is true, what would have been the value of the property 

then? 
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Appreciation Calculations 15 

Solution 

Enter: See Ol.p~yed : 

1) t2 ISAVE . 14.5 ~ • 54.00 total number 

of months 

2) 1 • 1.00 appreciation 

rate per 

manlh 

3) 10000 .. 10000.00 current 

",operty 

value 

4) iii 5843.13 value 01 the 

property 4 'h 

years ago 

PERIODIC APPRECIATION RATE 

Given the number of periods, the value of the investment at the beginning of 

the first period and end of the last period, the periodic appreciation rate can 

be found as follows: 

I) Calculate and enter total periods, press . 

2) Enter initial value of investment, press .. 

3) Enter final value of investment, press .. . 

4) Press . to obtain periodic appreciation rate. 

Ell8mpl~ 1: 

A realtor has just listed a house which was bought 3 years ago for S29.000. 

The current asking price is 536,750. What yearly appreciation rale does 

this represent? 

Solution 

Enter: See Drsprayed : 

1) 3 . 3.00 total periods 

2) 29000 iii 29000.00 value 3 

years ago 

3) 36750 .. 36750.00 today's 

value 

4) • 8.21 annual 

appreciation 

rate 
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Example 2: 

Mr. Brown purchased his house 4 years ago forS4S,OOO. Since that time , the 

planning commission has proposed a freeway that will adjoin his backyard . 

His house is for sale and the best offer he has received is S42,OOO. What 

annual rate of decline does this represent? 

Solution 

Ent.r: 8M Dltptayed: 

, ) 4 . 4.00 number 01 

yeara 

2) '5000 II 45000.00 original 

"leo 
3) 42000 .. 42000.00 current price 

4) • - 1.71 annual rate 

of decline 

NUMBER OF PERIODS IN A COMPOUNDED AMOUNT 

This calculalion finds the number of compounding periods when the 

periodic apprec iation or depreciation rate, initial principal (present value) 

and compounded amount (future value) are given. 

Information is entered as fo llows; 

I) Enter the rate per period as a percent , press • . 

2) Enter the initial principal , preS5 • . 

J) Enter the compounded amount (future value), preS5 • . 

4) Press . to obtain the number of time periods. 

Example 1: 

Property currently worth S42 ,000 is in an area that has been appreciating at 

4% annually. If this rate continues, bow many years until the property will 

be worth $SS,OOO? 
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Solut.ion 

Enter: See Dlapillyed: 

') 4 . 4.00 annual 

growth rate 

2) 42000 II 42000.00 present 

118lue 

3) 55000 II 55000.00 desired 

luture lIalue 

4) • 6.86 years 

LINEAR GROWTH TREND 

When it is desired to linearly project future values based on past da ta. a tre nd 

line calculation can be used. This type of calculation requires input data that 

is evenly d istributed in time and in chronological order. ( If certain data 

poi nts are missing, see Chapter 11, Linear Regression.) 

NOTE: 

Calculations in other ports 0/ this Appruwtion sution as­

sume a compounded fUn·odic ralt whereas the /ol/oliling 

calculation assumes a linear, nOi compounded, ratt. 

Information is entered as follows: 
, '" 

I) Press. IC LX) to clear calculator of existing data. 

2) Enter successive hi storical values, press . after each value. The 

entry sequence number is displayed after each entry. 
CI"o. ·l 

3) After all data are entered. press . • to obtain the value at 

time period O-i.e .• the point at which the trend line, traveling the 

horizontal axis (time line), interseclS the venical ax is (quantity line). 

This is the y.intercept. 

4 ) 

5) 

6) 

Enter number of time period for which a future value is desi red, press • Press li to obtain trend line value for that time period. 

Rcpeat step 5) to obtain each successive trend value per time unit, or 

go back to step 4) to find values for a unique time position . 
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NOTES: 
I. The time position (or entry number) can be seen at any time bJ' 

pressing the IX;)'I key . Be sure to press the ix:yl key again before 
resuming tI.'ith step 4 or 5, 

2. The slope of the trend line (the change in quantity per time period) 

may be found after stepS by pressing 8 8 (this I'alue is the 

periodic appreciation amount when used in examples similar to 
those below). Be sure to press 8 8 before resuming with 

steps 4 or 5. 

Example I: 

A record of sale prices for a pan icular model home has been: 

Time Period Vear Sale Price 

1) 1969 $26,500 

2) 1970 $27,750 

' ) 1971 $31,500 

4) 1972 $34,500 

Using the HP· 80 trend line calculation, what are the projected sale prices for 

the years 1973, 1974, 1975, 1980 ( i .e., years 5, 6, 7, 12). 

Solution 

1) 

2) 

Enter: 

Enter data as described above 

See Displayed : 

0.00 

26500 .. 1.00 

27750 .. 2.00 

31500 .. '.00 

34500 .. 4.00 

'MP'<TF 

') ... 23125.00 

entry 

seqli9nce 

number 

entry 

sequence 

number 

entry 

sequence 

number 

entry 

sequence 

number 

"V" Intercept 

(valli9 

projected 

back to 1968) 
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Enter: See Displayed: 

5 11 5.00 starting at 

the 5th 

time period 

(year) 

Obtaining successive values: .. 37000.00 1973 .. 39775.00 

(5th year) 

1974 

(6th year) .. 42550.00 1975 

(7th year) 

12 11 12.00 jumping 

ahead to 

the 12th year .. 56425.00 19BO 

ElEl 2775.00 yearly 

appreciation 

amount 

" 0 50 

~ ~ .. t-:1* • 40r ACTlJI,L 

i " PRK:ES I;;:: 
(";:~ $ '\'< :-

0 
.. 70 n 12 13 14 15 le T1 78 '98. -

Figure 1: Trend Line liS Projec ted in Example 1. 
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DEPRECIATION CALCULATIONS 

The three common accounting methods of providing forthe return ofa capital 

in\'estmcnt over its uscful life ellpeclancy are-straight-line. declining bal­

ance. and sum-of-the-years' digits depreciation (SOD). Declining balance and 

SOD are accelerated methods, providing higher depreciation amounts initially 

than the straight line method as Fig . 2 shows. 

NOTES: 

I . Since lond dots not wear oul, its COSI may not be depre­

ciaud. Thus. the real tsrau im'eswr mllst uparau the 

caSI of his improl'emtmts from the cost of the land. 

2. If the improl'ements are upected to have a soh'oge "alue 

at the tnd a/the use/ul life a/the property, this upected 

sah-oge Wllue must be deducted from the cost or other 

\'alootioll /)(JSil' oj the property to delennine the depreci­

able amount when using the straight-line and sum-oJ­

the-years' digits methods only. The imprMement may not 

be deprecw/ed below its sab'age "aiue when using the 

declining balance me/hod. 

J. If accelerated deprecialion is used in Ihe early years of 

d~pr~ciation. at the rim~ of resale, the excess depreciation 
must be calculated for tax purposes. Excess depreciation 

Is the difference beh.·ee,. 'lie ikprecWrion amo",,,' laken 

and the amount Ihat would ha~'e been taken using Ihe 

straight lin /! melhod. 

Figure 2: Annual depreciation amounts for th~ first 5 years of 

useful life using each depreciation method. Figures based on a 
S1Q,Of)O asset with a 10 year useful life. 

I 
~ i 
t!:' 

I!: 

I!: • 

~ I~ 
t:. ,=-
~ ! 

~~ 
-
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STRAIGHT-LINE METHOD 

The annual depreciation allowance using this method is detennined by divid· 

ing the oost or other basis of the propeny valuation (excluding land costs) less 

its es timated salvage value by its useful life expectancy . Infonnation is entered 

as follows: 

I) Enter depreciable amount (improvements COSt less salvage value), 

press ISAve .]lsAve .1 . 
2) Enter estimate of asset's useful life (number of years), press B to 

obtain each year's depreciation . 

3) Press ISTo] B to obtain the depreciable value after the first year. 

4) Press IRCl l G to obtain the remaining depreciable value for each 

subsequenE year. I f book value is needed. add salvage value todepreci­

able value. 

Example 1: 

An investor purchased a building for $200,000, excluding the cost of the land, 

which has an es timated useful life of 40 years and an estimated salvage value 

of S30,OOO. Using the straight-line method of depreciation. what are the 

building's annual depreciation allowance and remaining depreciable value for 

the first three years of its useful life? 

Solution 

Enter: 

'1 170000 ISAve .llsAve .] 

21 

3) 

4) 

See Displayed: 

170000.00 

4250.00 

165750.00 

161500.00 

157250.00 

depreciable 

"""""" 
annual 

depreciation 

allowance 

remaining 

depreciable 

value. year 1 

remaining 

depreciable 

value, year 2 

remaining 

depreciable 

value. year 3 
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SPECIAL NOTE: 

The remaining depreciable ~'afue f or a particular year can be 
fo und directly without calcu/fl1ing the initial period data by 
using the following keystrokes: (as shown in Example 1 ). 

l) Caiculate and enter depreciable amount, press [sAVE . 1 [SAVE t l 

2) Enter estimate of useful life, press B ISTol lsAVE t l ' 

3) Enternumbcr of the year for which data is desired, press 0 to obtain 

total straight line depreciation to date. 

4) Press B to obtain remaining depreciable value to date. 

5) Press IRcLj B to obtain remaining depreciable value for each 

subsequent year. 

Example 2: 

An apartment building which cost .$1.565,000 49 years ago, has 4 years of 

useful life remaining. The value of the land at the lime of purchase was 

5208,000 and the buildings estimated salvage value is 585,000. Using straight 

line depreciation. what are the annual deprecia tion allowance. remaining 

depreciable value for the current year. and remaining depreciable value for 

each year of remaining useful life? 

Solution 

Enter: 

1) 1565000 jSAVE · 1 208000 B 

2) 

3) 

4) 

85000 B ISAVE · l lsAVE · 1 

53 B ISTollsAVE . 1 

G 

See Displayed: 

1272000.00 

24000.00 

1176000.00 

96000.00 

depreciable 
amount 

annual 

depreciation 

amount 

total 

depreciation 

first 

49 yeaTs 

remaining 

depreciable 

value 

year 49 

~ 

~ 

~ 

~ 

Ii! 

Ii! 

~ 

~ 

~ 

~ 

~ 

~ 

E 

~ 

E 

E 
I!; 

~ 

3!1 

~ 

1!l 

~ 

Depreciation Calculations 23 

Enter : See Displayed: 
5) I,eel G 72000.00 remaining 

depreciable 

value 

year 50 

§JG 48000.00 remaining 

depreciable 

value 

year 51 

§J G 24000.00 remaining 

depreciable 

value 

year 52 

I'''IG 0.00 remaining 

depreciable 

value 

year 53 

DECLINING BALANCE METHOD 

The declining balance method is one form of accelerated depreciation:as 

such it provides for more depreciation in the earlier years of ownership and 

less depreciation in the later years than the straight line method. The 

following calculations find the depreCiation and remaining book value for 

each year of an asse!'s depreciable life when the cost or other valuation 

basis. sal vage value. and life expectancy are known. Calculations under the 

section entitled Full Year are valid whcn an asse t is held for a full twelve 

months in the firs t year of depreciation. while the calculation under the 

section entitled Partial Year is used in cases where the asset is held less than 

twelve months in its first year of depreciable life. 
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Full Year 

To find [he depreciation and remaining balance for each year. information is 

enlered as follows: 

1) 

2) 

3) 

Enter declining factor (1.25 for 125% declining balance. 2.00 for 

double declining, etc.), press [SAVE tl. 
Enter 100. press 0 
Enter number of years of uscfullife expectancy, press B 10 obtain 

multiplier. Press [STol· 
4) Enter cost or other basis (do not deduct salvage value). 

5) Press IRClI . press . to obtain first year's depreciation. 

6) Press B to obtain remaining book value after first year . 

7) Repeat steps 5) and 6) to obtain each succeeding year's depreciation 

and remaining book value until the book vallie is equal 10 or less than 

the salvage value. In the latter case . the previous book value is 

reduced by the salvage value to obtain the final year' s depreciation . 

Example I : 

A new office building has a cost basis of $250.000,00 (exclusive of land) 

and a 35 year useful life expectancy. Using the 150% declining balance 

method, calculate the building's annual depreciation allowance and remain­

ing book value for each of its first two years. 

Solution 

Enter; See Displayed : 

' -2) 1.50 ISAVE thoo 0 150.00 

3) 35 El I"ol 4.29 mult iplier 

4) 250000 250000 

5) ["'I II 10714.29 first year 

depreciation 

6) B 239285.71 remaining 

depreciable 

value 

7) 1"'111 10255.10 second 

year 

depreciation 

B 229030.61 remaining 

depreciable 

value 

I'!: 
f.!, 

~ 

~ 

~ 

I? 

~ 

~ 

~ 

~ 

~ 

t! 

~ !I 

IS 

~ 

I) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

Depreciation Calculat ions 

SPECIAL NOTE: 

Thefollo ..... ing modifications to the solution steps (preceding 

Example J ) eliminate the necessity to begin declining balance 

depreciation calculations with the initial years of an asset' s 

useful life: that is. depreciation aifol't'ances and remaining 

depreciable book ~'alue amounts fo r specific years call be 
determiTled immediately without ha ~jng to begill at year one 

aTld sequentially proceed to the desired years. ITlform atioTl is 

eTlfered as fo llows: 

25 

Enter the year the depreciation and book value are dcsired. press 

1"'''1 ' B ill 
Enter the declining factor. (1.25. 2,00 etc.). press ISAVE .1· 
Enter 100. press ~ . 
Enter useful life expectancy (number of years). press G to obtain 

multiplier. Press (sTol. 

Press ICHslB to obtain declining rate factor (the negative of the 

multiplier). 

Enter the cost or other basis. press •• to obtain the remaining 

value at the beginning of the specified year. 

Press IRCL I a to obtain depreciation in specified year. 

Press G to obtain remaining value at the end of the specified year. 

Repeat steps 7) and 8) to obtain each succeeding years depreciation 

and remaining book value. 

10) To skip a successive year 

a) Enter the new specified year (number). press ISAVE tp G il · 
b) Press IAcll lcHsl • to obtain declining rate factor , 

c) Enter cost or other basis. press •• 

d) Repeat steps 7) and 8) to obtain depreciation and remaining book 

vallle. 

Example 2; 

Using the same information as in Example I above. eakulate the deprecia­

tion and remaining book value for years 3. 4. 6. and 7. 
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Solu tion 

Enter: 

') ' 1"',,1' G . 
2·3) 1.50 ISAVE t i l 00 0 
4) 35 8 1"01 
5) 1"'1 . 

6) 250000 iii iii 

7) El . 

') G 

9) 1,,,1. 

10) a) e ISAVE t l , B . 
b) 1"'11,"'1. 
0) 250000 iii l1li 
d) 1'''1 . 

See Displayed 

2.00 

150.00 

4.29 

-4.29 

229030.61 

9815.60 

219215.02 

9394.93 

209820.09 

5.00 

- 4.29 

200827.80 

8606.91 

192220.89 

8238.04 

183982.85 

remaining book 

value at 

beginning 

of 3rd year 

depreciation 

in 3rd year 

remaining 

book value 

at end of 

3rd year 

depreciation 

in 4th year 

remaining 

book value 

at end of 

4th year 

depreciation 

in 6th year 

remaining 

book value 

at end of 

6th year 

depreciation 

in 7th year 

remaining 

book value 

at end of 

7th year 
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Partial Year 

If (he asse t is held for less than twelve months in the first year. the 

depreciation lIsing the declining balance method can be found as follows: 

I) Enter declining factor (1.25 for 125% declining balance, 1.50 for 

150% declining balance etc.), press ISAVE ·1100 0 
2) Enter depreciable life. press B ISlol. 
3) Enter ini tial book value, press IRCll • 
4) Enter number of months held in first year. press ISIWE t ]12 

B 0 to obtai n first yea r" s depreci~ t ion. 
5) Press G to see remaining book value. 

6) Press [RCL[ II to obtain second year's depreciation. 

7) Press B for remaining book value. 

8) Repeat steps 6 and 7 for sueeessi\'e years depreciation and remaining 

book value. 

[ xample: 

An asset is valued at 550,000 with an expected life of ! 6 years. It is held for 6 
months the first year and double declining balance depreciation is used. 

What arc the depreciation and remaining balance for the first three years·! 

Solution 

') 

2) 

') 

4) 

5) 

6) 

7) 

') 

Enter: 

2.00 [SAVE +1 100 0 
" 8 1"°1 
50000 1'''1 II 
6 [SAv u 112 B 0 

See DIsplayed : 

200.00 

12.50 

6250.00 

3125.00 

46875.00 

5859.38 

41015.63 

5126.95 

35888.67 

first year 's 

depreciation 

remaining 

book value 

second year"s 

depreciation 

remaining 

book value 

third year's 

depreciation 

remaining 

book value 
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2. Depreciation Calculations 

SUM-OF.TtIE.'t'EARS' .Dl G ITS METHOD 

Like the declining balance method, the sum-of.the-years.digits method 

(SOD) i~ an accelerated form of deprecilllion, allowing more deprecia tion in 

the early years of an asse t 's life than allowed under the straight line method. 

The calculations below find the depreciat ion and remain ing depreciable 

value using the SO D method for each )'ear of an asset's depreciable life 

I>.<hen its use ful life e .~pectancy and cost or o the r basis (less salvage value) 

arc known. The section entitled Full Year is used if the asset is held the full 

twelve months of the fiht year and the section enti tled Pan ial Year is used if 

the asset is held fo r less than tl>.e lvc months the fi rS! year o f dcprecilllion . 

Full Year 

To find the depreciat ion and remaining depreciable value. information is 

cntered as follows: 

1) 

2) 

3) 

' ) 

5) 

6) 

Enter beginning year number (c.g .. year I). press . 

Enter asset ·s u ~ef\l llife expectancy (number of years). press • . 

Enter cost or other depreCiable basis of asset. press " . 
'''·'''H 

Press. 113 10 obta in bcginning year' s depreciation. 

Press Ix: "l to obtain remaining depreciable value . 

Press . to obtain nexi year's depreciation. 

7) Press lxa' j to obtain remaining depreciable \'alue. 

') Repeat steps 6) :md 7) 10 obtain each subsequem year's depreciation 

and remaining depreciable value unt il the asset is completely depre­

ciated. 

NOTES: 

I . You call bypass the remaining depreciable l·alue calcu­

In. tioll by skippillg steps 5)-8). and call obtain each 

subseq ll ellt year' s depreeiatioll by pressillg 113 
repeatedly after completillg step 4). 

1. )' ou call slart calculalillg deprecialioll al all)' year M'ithill 

flte depreciable life spall of Ihe auel . F urlhermore, yO /l 

call skip to allY lIeM' slarting poillt by simpl)' elllerillg Ille 

year II/lmber (fI.g., year 4), pressillg • alld thell 

pussillg • for each ytar the depreciation amou'" is 

desirtd. 
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Example I: 

An o ffi ce building has a COSI basis (excluding land cost and salvage value) of 

$210.000.00 and a use ful life expectancy of 25 years. Using the 

sum-of-the-years'·digits method. what are the de preciation allowances and 

remaining depreciable values for each of the first IWO years? 

Solution 

1-4) 

5) 

6) 

7) 

Enler: 

1 II 25 11 210000 iii 
~n • • 1':,1 

Example 2: 

S .. DI. played : 

16153.85 

193846.15 

15507.69 

178338.46 

year 1 

depreciation 

remaining 

depreciable 

value, year 1 

year 2 

depreciation 

remaining 

depreciable 

value, year 2 

Using the values from Example I above . what are the depreciation allow­

ances and remaining depreciable values for years 3 and 4, and the deprecia­

tion allowance only for years .s through 7'! 

Solution 

Enter: 

1-4) 3 11 25 11 21 0000 iii 
·,.c .( • • 5) 1.:,1 

6) 

7) 

.) 

s.. DI.played : 

14861 .54 

163476.92 

14215.38 

149261 .54 

13569.23 

12923.08 

12276.92 

year 3 

depreciation 

remaining 

depreciable 

vatue, year 3 

year 4 

depreciation 

remaining 

depreciable 

value, year 4 

year 5 

depreciation 

year 6 

depreciation 

year 7 

depreciation 
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Partial Yea r 

When the total depreciable life is an integer but the asset is held less than 12 

months the first year of depreciat ion. the keystrokes for calculating depre. 

ciation using SOD are as follows: 

I ) Enter depreciable life of assel. press ISAVE .] [SAVE .IISAVE .]. 
2) Press 1 E1lx!)'1 
3) Enter number of months asset is held in the first year. press 0 12 

El B Il 
4) 

5) 

Press Ix!)'] • . 
Enter initial depreciable value, press .. 

6) Press . . to obtain first year's depreciation value. 

7) Press 8 
year, press 

. then enter number of months asset is held in the first 

1'''' '112 El El . 
8) Continue pressing • for successive year's depreciation. 

Exa mple: 

Fixtures in an offiee building have a depreciable value of Sl5,ooo with an 

estimated total life of 5 years. The owner wishes to take six months 

depreciation in the fi rst year and the remaining sixth months in the sixth 

year. Using the sum·of. the·years ' dig its method, what would each year's 

depreciation be? 

Solution 

Enter: 

1) s ls/WE.I [SAVE ·llsAVE .1 

2) 1 El I'''1 
3) 6 0 12 ElB il 
4) ED II 
5) 15000 III 

6) • • 
7) EJ s lsAVE ·112 EJ 8 

(con1"d) 

See Displayed : 

5.00 

5.00 

3.50 

5.00 

15000.00 

2500.00 

4500.00 

depreciable 

life 

depreciable 

amount 

lirst year's 

depreciation 

second year's 

depreciation 
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Enter : See Displayed : 
8) • 3500.00 third year 's 

depreciation • 2500.00 fourth year's 

depreciation • 1500.00 fifth year's 

depreciation 

II 500.00 sixth year 's 

depreciation 
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SIMPLE MORTGAGES 
(Fully Amortized Mortgages or Direct Reduction Loans) 

Simple mortgages provide fo r the complete repayment of debt through equal 

periodic installments which include varying amounts of principal and in­

tereSL Since interest is accrued on the remaining balance , the early pay­

ments are appl ied mostly to interest with a small reduction in principal. As 

the payment number increases. an increasing portion of the payment is 

applied to principal as Figure 2 shows. 

Most simple mortgage calculations can be solved on the HP-80simply by 

using the top row keys. No real estate or other financial tables are required . 

PERIODIC PA YMENT AMOUNT 

This calculation solves for the periodic payment amount (monthly, quar­

terly. yearly. etc. ) to fully amortize a mortgage. given the life of the 

mortgage. the number of payment periods per year , the annual interest rate, 

and the amount of the mortgage. 

MEREST POR'TCIN 
OF PAYt.£NT 

PRINCIPAL PORTION 
OF PAYt.'ENT 

2 3 • PERQ)IC PIt. YloENT tUr.IIER • • • N 

Figure 3: Interest and Principal Portion of Pen'odic Payment. 
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Information is entered as fo llows: 

I ) Calculate and enter the total number of payment periods, press .. 
2) Calculate and enter periodic interest rate. press • . 

3) Enter the mortgage amount. press • . 

4) To obtain the periodic payment amount, press • . 

[xample I: 

What is the monthly payment required to fully amortize a 30 year, $30,000 

mortgage if the interest rate is 9%? 

Solution 

Enter: 

1) 30 ISIWE t l ,2 0 . 

2) 

3) 30000 • 

4) 

Example 2: 

See Displayed ; 

360.00 total monthly 

periods in 

mortgage life 

.75 

30000.00 

241 .39 

monthly interest 

rate 

mortgage 

amount 

monthly 

principal 

and inlerest 

payment 

What quarterly payments are required on a home if the sales price is 

$5 1.950, the down payment is 20% of the sales price, and the buyer can 

obtain a 25 year mortgage at 8% interest? 

Solution 

Enter: 

1) 25 1sAVE t 14 0 . 

2) 2 . 

3) 51950 ISAVE , 120 

IIG. 
4) II1II 

See Displayed; 

100.00 

2.00 

41560.00 

964.31 

total quarterly 

periods in 

mortgage life 

quarterly interest 

rate", 8 + 4 

mortgage amount 

quarterly 

payment 
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NUMBER OF PERIODIC PAYM ENTS FO R FULL AMORTIZA. 

TION 

This calculation solves fo r the total number of equal periodic payments 

required to fully amortize a mortgage, given the inte rest rate, periodic 

payment, and mortgage amount . It also can detennine the remaining number 

of payment periods when the periodic payment amount. interest rate , and 

present remain ing balance are known. 

As indicated in Chapter I. "Time and the Top Row Keys" these same 

keys trokes are used to determine the exact number of payment periods 

required to amort ize a specified amount when the payment amount has been 

rounded. Keystrokes are as follows : 

I) Calculate and enter the periodic interest rate; press • . 

2) Enter the periodic payment amount; press • . 

3) Enter the mortgage amount, press • . 

4) To obtain the total number of periodic payment installments (total 

number of periods). press • . 

The number of years corresponding to the total number of periods 

can be obtained by entering the number of periods per year, then 

pressing B . 

E:umple I: 

An investor can affo rd to pay $380 per month (principal and interest) on a 

$56,000 mortgage. Ift he annual interes t rate is 7 *%, how long will ittake 

to completely amortize this mortgage? 

Solution 

Ent ... : See Dlspa.yed: 

1) 7.75 I,m · 1 ,2 G _ 0.65 monthly interest 

rate 

2) 380 . 380.00 monthly 

payment 

3) 5&lOO • 56000.00 mortgage 

amount 

4) • 470.90 Iotal monthly 

periods 

12 G 39.24 total years 

I 
I~ i 
If ' I 
t: ' 

I 
~ ' 

I 
Ii! 

Ii! 
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Example 2: 

An 8% mortgage with annual payments of$2.5 ,OOOhas a remaining balance 

of $167.752.04. How many payments remain to be paid? 

Solutlon 

Enter: 8M Dlapa.yed : 
1) •• • . 00 annual Interest 

rate 
2) 25000 II1II 25000.00 annual 

payment 

3) 167752.04 • 167752.04 mortgage 

amount 

4) II 10.00 annual 

payments 

remainIng 

NUMBER OF PERIODIC PAYMENTS TO REACH A SPECIFIED 
PRINCIPAL BALANCE 

While a mortgage may be scheduled to be fully amortized , it is often 

intended to payoff or refinance the loan prio r to maturity, at some specifled 

remaining balance or equity poSi tion. Given the periodic interest rate , tOlal 

number of periods in the mortgage, the periodic payment amount , and the 

specified remaining balance. the number of periods to reach this balance can 
be found as follows: 

I) Calculate and enter the periodic inte rest rale , press • . 

2) Enter the periodic payment amount, press II . 
3) Enter the remaining balance. press •• to obtai n the number of 

periods required to amortize the remaining balance . 

4) Calculate and enter the total number of payment periods during the 

life of the original loan. 

.5) Press jx:yl B to obtain the number of periods required to reach 

the remaining balance . 

Enter the number of payment periods per year, press B 10 obtain the 

number of yean this answer represents. 
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Example I: 

An investor intends to refinance his 5750.000. 8.9%, 20 year mortgage 

when the principal balance declines to $500,000. Given thaI his monthly 

principal and interest payment is $6,699.79, how many monthly install­

ments wi ll he have to make in order to reach this remaining balance? 

How many years does this represent? 

Solution 

1) 

2) 

3) 

') 

') 

Enter: 

8.9 1",,,1 12 8 . 

6699.79 II1II 

500000 •• 

See Displayed: 

0.74 monthly interest 

rate 

6699.79 

109.12 

240.00 

130.e8 

10.91 

NOTE: 

month~ 

payment 

total number 

of monthly 

payments 

to amortize 

$500,000 

total number 

of monthly 

periOds in 

mortgage life 

total monthly 

payments or 
months to 
reach $500,000 

remaining 

balance 

number 01 

years to 
reach $500,000 

remaining 

balance 

Finding the number 0/ periods to reach a specified equity 

position simply requires determining the remaining balance 

associated with this equity and then proceeding with the 

keystrokes shown abo"e. (Purchase price minus equity posi. 

tion equals remaining balance). 

~ 

l!-

Ii! 

Ii!" 

~ 

I! 

~ 

~ 

I! 
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~ 
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Example 2: 

Financing of a $750,000 acquis ition consists of a SI50,(XI() down payment 

and an 8 U3%, )0 year mortgage with quarterly payments of SI4 ,074.82. 

Business conditions suggest to the purchaser thai he shou ld divest himsel f of 

this property on or before achieving an equity equarto 30% of the purchase 

price. When will this amount of equity be realized? 

Solution 

Enter: See Displayed: 

1) 8 ]SAVE tl2 ]SAVE . ] 3 B [!] 
2.17 

2) 14074.82 . 14074.82 

3) 525000 •• 77.03 

4) 120.00 

5) §J El 42.97 

6) 10.74 

quarterly 

interest 

rate 

quarterly 

payment 

number of 

payments 

required 

10 amortize 

the remaining 

balance of 

$525,000.00 

whk>h 

Is 70% 

01 original 

price 

tolal number 

01 quarterly 

payments 

total quarterly 

payments to 

reach $225,000 

equity 

number of years 

to reach 

$225,000 equity 
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ANNUAL PERCENTAGE RATE CALCULATIONS WITHOUT 

FEES 

This calculation finds the annual percentage rate (APR) associated with a 

fully amortized mortgage not involving mortgage issuance related fees, 

given the life of the mortgage. the periodic payment amount, and the 

mortgage amount. Infonnation is entered as follows: 

I ) Calculate and enter the I()(al number of payment periods; press • 2) Enter the periodic payment amount; press II . 
3) Enter the mortgage amount; press a and a lo obtain the percen­

tage rate per period. 

4) To obtain the annual percentage rale. enter the number of periods per 

year. then press ~ . 

Example I: 

A 30 year, 550,000 mortgage has monthly payments of $320, including 

principal and interest. What is the annual percentage rale? 

Solution 

Enter : See m.JHaY.cj ; 

I) '" 1,'" ·112 0 • 360.00 total monthly 

periodS in 

mortgage Iile 

2) 320 III 320.00 monthly payment 

3) 50000 .a 0.55 monthly 
percentage rale 

4) 12 0 6.62 annual percentage 

",1. 

Example 2: 

A $56,554.50 semi -annual principal and interest ins tallment on a 35 year, 

$ 1,200,465.98 mortgage corresponds to what annual percentage rate? 

Simple Mortgages 3' 

Solution 

Enter : See DI.play~ : 

I) 70 g 70.00 total semi· 

annual periods 
in mortgage lile 

2) 56554.50 III 56554.50 semi· annual 

payment 

3) 1200465.98 . a 4.49 semi· annual 

interest rate 

4) 2 0 8.99 annual 

percentage 

rate 

ANNUAL PERCENTAGE RATE CALCULATIONS WITH fo'EES 

Borrowers 8re sometimes charged fee s re lated to the issuance o f a mortgage, 

which effectively raises the APR . Given the life of lhe mortgage,the interest 

rale. the mortgage amount, and the basis of the fee charge (how the fee is 

calculated), the true Annual Percentage Rate can be calculated. Information 

is entered as fo llows: 

J) 

2) 

3) 

Calculate the periodic payment amount and store it . 

a) Calculale and enler lhe 10lal number of pay~nl perio(l$: press • b) Calculate and enter the periodic interest rate; press • . 

c) Enter the mortgage amount; press . ' • to obtain the 

periodic payment amount and press ISTol . 

Calculate and enter the total number of payment periods; press • Calculate the mortgage amount Jess fees : 

a) If fees are stated as a ~rcel1tage of the mortgage amount 

(points), enter the mortgage amount, press [SAVE .1; enter the 

fee (percentage) rate. press . B: 
b) If fees are stated as a jim churge. enter the mortgage amount. 

press ISAVE .1: enter the fee amount (flat charge) press G : 
c) If fees are stated as a pUCCl/fage of the mortgage amount plus 

a jim charge, enter the mortgage amount, press ISAVE .1: enter 

the fee (percentage) rate, press . B ;enterthe fee amount 

(flat charge), press B ; 
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4 ) 

5) 

Simple Mortgages 

Enter the periodic payment amount siored in step (I ) (c) above , by 

pressing [RCl] and II . 
Position the mongllge amount less fees. calculated in step (3) above 

by pressing Ix:,I. Press •• to obtain tile percentage rate per 

compounding period . 

6) To obtain the annual percentage rale. enter the number of periods per 

year. then press 0 . 

Example I: 

A borrower is charged 2 points for the issuance of his mongage and note . If 

the mongage amount is $50,000 for)O years, lind the interest rate is 9% per 

year. with monthly payments. what annual percentage rate is the borrower 

paying"! (I point is equal to I % of the mongage amount.) 

Solullon 

Enter: See Displaved: 

1) .) 
30 I'''''i '' 0 • 360.00 total monthly 

periods in 

mortgage 

tile 

b) 91,,,,,1,2 8 . 0.75 monthly 

Interest 

rate 

0) 50000 . II §I 402.31 monthly 

payment 

2) 30 I"" ·1,2 0 . 360.00 number of 

payment 

periods 

3) a) 50000 I"" ·i2• G 49000.00 effective 

borrowed 

amount 

4) §I II 402.31 

5) EI •• 0.77 monthly 

percentage rate 

6) 12 0 9.23 annual 

percentage rate 

C1:: 

~ 

Ii!-' -
~ 

~ 

I! 

Ii! 

Ii! 

Ii! 

E' 

~ 

I!! 

E 

~ 
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Example 2: 

Using the same informat ion as given in Example 1. calculate the APR if the 

mortgage fee is $ 150 instead of a percentage . 

Solution 

Enter: See Displayed : 

1 ) . ).e) 360 • . 75 . 

50000 • III §I 402.31 monthly 

2) 360.00 

3) b) 50000 Is", vE · 1,50 G 49850.00 

.75 

6) 9.03 

Example 3: 

payment 

amount 

number 01 

mo'''''~ 
payments 

effective 

mortgage 

amount 

monthly interest 

rate 

annual 

percentage rate 

Agmn using the inronnation given in Eumple I , wh3t i$ thc A PR if the 

mortgage fee is stated as 2 points plus $150? 

Solution 

Enter: See Displayed : 

1) . )..,) 360 • . 75 . 

50000 11111 §I 402.3 1 monthly 

2) 

3) 

4) 

5) 

6) 

360 . 360.00 

c) 50000 ISAVE . 1 2 • G 4g000.oo 

150 G 49850.00 

402.31 

0 .77 

9.26 

payment 

lotal periods 

effective 

mortgage 

amount 

monthly 

inlerest rate 

annual 

percentage rate 
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MORTGAGE AMOUNT 

When the mortgage life, inlerest rate, and the periodic payment amount are 

known, the full mortgage amount can be found as follows: 

I) Calculate and enter the total payment periods, press . 

2) Calculate and enter the periodic inte rest rate; press . 

3) Enter the periodic payment amount; press • and . to obtain 

the mortgage amount. 

Example J : 

A borrowercan afford a $368 .21 monthly principal and interest payment on 

a 30 year, 9'/. % mortgage. What is the largest such mortgage he can obtain? 

Solution 

Enter: 

1) 30 1,,,, _112 0 11 

2) 9.25 1s Ave · 1,2 EJ . 

') 368.21 III II 

Example 2: 

See Displayed: 

360.00 

0.77 

44757.63 

total monthly 

periods in 

mortgage 

life 

monthly 

interest 

rate 

mortgage 

amount 

A home.buyer's monthly gross pay is SI13 J.6O and he has no current debt. 

He wants!O acquire a $40.000 mongage for 30 years at 8% annual interest. 

If the buyer must qualify at 4 to I (i.e. his gross pay minus long term debt 

must be 4 times his monthly principal and interest payment installment), can 

he afford this mortgage? 

I 
~ i 
1'; ' 
~ I 

Solution 

Enter: 

1) 30 ISAve ·1,2 0 • 

2) ' 1'''''112 8 . 

') 1131·60lsAve ' ]4 EJ III 
II 

Simple Mortgages 

See Displayed: 

360.00 

.67 

38554.60 

total 

monthly 

periods in 

mortgage 

life 

monthly 

interest 

rate 

mortgage 

amount 

No. The buyer can only afford a $38554.60 mortgage. 
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ACCUMULATED INTEREST AND REMAINING PRINCIPAL 

BALANCE 

This calculation finds both the total interest paid during a specified number 

of time periods and the remaining balance at the e nd of the last of the 

specified time periods, given the periodic interest rate, periodic payment 

amount, total number of periods, mortgage amount, and the beginning and 

ending payment numbers for the time span being considered. Since most 

periodic payment amounts are rounded , it is necessary 10 first find the exact 

number of payments required to amortize the loan and then use this number 

for n in the calculation of interest and remaining balance. This method is 

shown in the keystrokes below and in Examples J and 2. 

If the payment amount is exact or a good approximation of remaining 

balance is all that is required, a shorter solution is possible by simply 

entering the number of payment periods as shown in Example 3. "Time and 

the Top Row Keys" explains more fully the relationship between exact 

payment amounts and exac! payment periods. 

To find (he accumulated interest and remaining balance, information is 

entered liS follows: 

I) Calculate or cOler the periodic interest fllte; press • . 

2) Enter the periodic payment amount; press III . 
3) Enter the mongage amount; press . and . to obtain the exact 

number of payment periods required at this payment amount. 
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4) 

S) 

6) 

1) 

8) 

Simple Mortgages 

Enter one less than the firs t payment number of the ti me span being 

considered ; press ISl ol· 

Enter the last payment number of time span; press I ... :y j. 

Calculate and enter the periodic interest rate; press • . 

Enter the periodic payment amount; press _ and ~ to obtain the 

accumulated interest over the desired time span . 

Press l ... :yl to obtain remaining principal balance (at end of the last time 

period entered in step (4» . 

Exa mple I : 

What are the accumulated interest and remaining principal balance on a 25 

year (300 month), 7%, $20,000 mOl1 gage after the first year when the 

monthly principal and interest payment is $14 1.401 

Solut ion 

Enter; See DlaJ»liyed: 

1) 7 1"'''1'' 8 • 0_58 monthly 

Interest rate 

2) 141.40 III 141.40 """'lh~ 
payment 

3) 20000 •• 299.75 exact number 

of periods to 

payoff 

mol1gage 

4) o ISTol 0.00 

5) " [" ,[ 299.75 

6) 71'''' '1'' 8 . 0.58 

7) 141.40 III IB 1390.29 accumulated 

Interest for 

periods 1 

through 12 

8) Ix"l 19693.49 remaining 

balance aller 

payment 12 

~ 

~ I 
~ 

e ra 
E:: 1:8 
E:: [. 

~ I 
~ ! 3 
g! 

1 , 

~ ! 
I 

I 

!:!II 

~ ,;iIj 

I 
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NOTE: 

To get the acr:"m,,/tJled inttrtst for tht first 11 fH?riods 

(months 1·11) we begin the ca/c,,{tJlion by entering: 

o \STO) 11 IJr:yj .... in steps 4 and 5. 

To get the answers fo r the second 12 payment fH?riods 

(months 13-14) ,,"'t tnttr: 11 ISla] 14 IJr:Y] .... in steps 4 

and 5. 

Exa mple 2: 

45 

Assume that the loan in example I is arranged such that the firs t payment 

occurs at the end of October 1973 (i.e .• October = payment number I ). 

How much interest may be applied to taxes for 1973 and 1974? 

Solution 

Ent(lf : 

1)-2) 7 ["" ,1" 8 . 
141.40 III 

3) 20000 •• 

4) 0 ISTol 
5) 3 Iml 
6-7) 7 ["" . [ 12 8 . 

141.40 III IB 

1-3) 7 [s ...... e . 112 E1 . 14, .40 

4) 

5) 

111 20000 •• 

See DlsJ»liyed: 

141 .40 

299.75 exact periods 

10 amortize 

mortgage 

0.00 

299.75 

349.57 

299.75 

3.00 

299.75 

lotal intentst 

paid in 1973 

January is 4th payment, minus one is 3, December Is 15th payment. 

6-7) 
1 1'''''1" 8 • 
141.40 • ~ 1384.89 total interest 

paid In 1974 
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NOTE: 

In th~ preuding two ullmpltJ tht UQcl numbu 0/ timt 

~riods was calculllttd thru timu (:steps 1 through 3.) If /h is 

valut is going to bt " ltd rttnDltdly it mllY In thsirablt to 

""ritt iI dow,. , to bt ftUJnlUJlly rt-tnlutd. To preserve accu­
racy. how,ver. iI is necessary 10 copy tht onswu to fJt kost six 

duiftUflplacts . Pnssing . 6 .. ill disploy tht onswtr to six 

decimD/ plaul. Had this bu n dont for Ihtu uamplts, 

299.746473 ",'ould h(l)'t bun dispwJ'td rJ/ttr sttp J . 

Example 3: 

Agai n using the same information as given in Example I. estimate the 

accumulated interest arid remaining principal balance the fi rst year, by 

entering the actual number o f payments (300) in stead of calculating the 

exact number (299 .75). 

(Keystrokes in HP·80 Owner 's Handbook under Accumulated Interest 

between Two PoinlS. Remaining Principal): 

Solu"on 

Enter: See Dlspllyed : 

1) o Isml12 . 300. 300.00 number 01 

PRymenl 

pe<-

2) 7 Is'" ' '' 2 B _ 0.58 monthly 

mleresl 

tale 

3) 141·" 1II 1B 1390.74 accvmulaled 

inleresl for 

the flrsl 

"'., 
4) Ix:,1 19700.19 remainng ... """ 
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ACCUMULATED lNTEREST FOR A PRIOR PERIOD 1 

Occasionally . the periodic payment number associated with a remaining 

principal balance may not be known . It is stit! possible to find the accumu· 

lated interest for any period begi nning prior to and ending with such an 

unknown payment number given the annual interest rate. the number of 

periods per year. the periodic payment amount. the remaining principal 

balance. and the number of prior periods desi red in the calculation . The 

unknown payment number associated with the remaining balance is consi· 

dered the first or reference period. period O. and the prior periods are 

counted backwards from th is point and have negative values. 

IWe WOtIld like to thank Mr. Jacob Heskes or New Vork . New Vorl<; ror this Hp·IIO 

calculation. 

Information is entered as foll ows: 

I) 

2) 

J) 

4) 

5) 

6) 

Calculate and enter the periodic interest rale; press • . 

Enter the periodic payment amount. press • . 

Enter the remaining principal balance, press . to obtain the 

number o f periods required to payoff this remaining balance. press • Enter the number of prior periods for which information is desired. 

pressleHsl lsTO); enter 0 (re feren ce period); posi tion result of step (3) 

by pressing Ix:y, • . 

Calculate and enter the periodic interest rate . press . 

Toobtain accumulated interes t for a prior period (entered in step (4 )). 

enter the periodic payment amount . then press • ~ . 

7) Press Ix:yl to obtain re maini ng principal balance used in step (3). 

8) Fo r other prior periods. repeal steps 4).6). 

Example I : 

A 7'f.1% Illongage has a remaining principal balance of S1.367.04. Pay. 

ments are S11 8 .7 1 pe r month and the c urrent payment number (Ihe one 

associated wi th the remaining balance ) is unknown . How muc h inte resl has 

accumulated over the past 12 mo nths? 
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Solution 

Enter: 

1) 7.5 [S"'VE . 112 B. 

2) 118.71 . 

3) 1361.Q4 III. 

4) " 1""II'mlo 1",111 
5) 7.5 [S"'VE · 1 ,2 EJ • 
6) 118.71 111 ~ 

7) 

See Displayed: 

0.63 

118.71 

" .99 

11 .99 

0.63 

154.70 

1367.04 

monthly 

interest 

rate 

monthly 

payment 

required months 

to pay ott 

$1367.04 

prior 12 

m001h, 

aa:umulated 

interest 

remaining 

balance 

REMAINING BALANC E ONLY 

Given the interest rale. the periodic payment amount. and the payment 

number. the remaining loan balance can be calculated as follows: 

I) Calculate and enter the periodic interest rate; press • . 

2) Enter the periodic payment amount; presslsTol. · 

3) Enter the origi nal loan amount; press •• , to obtain the exact 

number of payment periods required to amonize the loan wi th this 

payment amount. 

4) 

l) 

6) 

Calculate and enter the number of the payment period associated lII' ith 

the remaining balance; press B • . 
Calculate and enter the periodic interest rate; press • 

Press [RCl l •• to obtain the remaining balance. 

E,.;ample I : 

An individual will receive. as extraordinary income. approximately 

SSO.<X>O. He hopes this is sufficient to pay the outstanding balance of his 

$80,000. 7W%. 30 year mortgage. Monthly payments are $559 and he will 

receive this unexpected income when the mongage has matured 20 ye~ 
and 8 months. Will the sum be sufficient to pay the remaining balance at thIS 

point in lime? 

~ 

J!: 

~ 

I!: 

~ 

I!" 

~ 

~ 

~ 

~ ~ 

~ 

~ 

~ ~ 

~ ~ 

~ 

Solution 

1) 

2) 

3) 

4) 

5) 

6) 

Ent.,: 

1.5 1,,,, -I" B . 

80000 11111 

20 !S ... VE . ) 12 0 
·G G II 
7.5 1"'''1'' B . 
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See Drs prayed: 

0.63 periodic 

interest rate 

559.00 monthly 

payment 

360.90 e)(act number 
of payments 
required to 
amortize 
$80,000 

112.90 

0.63 periodic 

Interest rate 

45177.74 the remaining 

balance 

after 

payment 248 
The remaining balance can certainly be paid with money to spare. 

LAST PAYMENT AMOUNT 

As indicated previously, if the periodic mortgage payment amount has been 

rounded (up or down) then the last payment will have to be adjusled in order 

to account for the gain or loss induced by the rounding . 

To solve for this last payment amount. information is entered as follows: 

I) Calculate and enler the periodic interest rale; press • . 

2 ) Enter the periodic payment amount; press [sTol • . 

3) Enter the original loan amount; press •• , to obtain the exact 

number of payment periods (at this payment amount) required 10 

amonize the loan amount. 

4) Calculate and enter the actual number of total payment periods; press 

G il 
5) Calculate and enter the periodic interest rate; press . 

6) Enter the paymenl amount slored in step (2) by pressing 

IRCl) • and press . to obtain the remaining balance. 

7) To obtain the amount of the last payment add the value of step (6) 10 the 

payment stored in step (2) by pressing IRCl j G . 
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Example I : 

The exact monthly payment (as calculated 10 six decimal places on the 

HP.80) to fully amonize a 30 year, $30,000. 9% mongage i5$241 .386785 . 

What ..... ould the last payment (number 360) be jf the monthl y payment were 

rounded 10 5241.391 

Solution 

Enter: See Displayed : 

I) 9 [,,,, ·i '2 B . 0.75 m:mthly interest 

2) 241 .39 ISTOI. 241 .39 

3) 30000 •• 359.98 the exact 

number 01 

payments 

required 

with $24 1.39 

4) 360 8 . - 0.02 

5) 9i'''' ' iI2 B . 0.75 

6) §J ill. - 5.89 remaining 

balance if 

all payments 
were $241 .39 

7) §J0 235.50 the last 

payment 

amount 
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Example 2: 

I f the payment amount of the previous example had been rounded [0 $241 

what would the las\ payment be? 

Solution 

Enter: s.. Displayed: 

1)-3) 9 !SAVE .1,2 EJ • 241 [STol 

II1II 30000 • • 362.98 the exact 

number of 

payments 

al $241 

4)·6) 360 8 . 9 ["'''i12 B 
• §J II1II. 70'.10 the remaining 

balance if 

all payments 

7) ["" i 0 949.10 

were $24t 

the last 

payment 

amount 

This is an unusually large last payment when compared to the periodic 

payments of $241 , and lor th is reason the rounding would probably not 
be 10 the nearest OoIlar. 

MORTGAGE AMORTIZATION SCHEDULE 

This calcu lation generates the interest paid per period. the payment toward 

principal each period. and the remaining principal balance each period over 

the life of a fully amortized mortgage loan. given the periodic payment 

amount, the annual interest rate, the number of payment periods per year, 

and the mortgage amount. Information is entered as follows: 

I) 

2) 

3) 

4) 

') 

6) 

7) 

Enter the periodic payment amount. press !STO] . 
Calculate and enter the periodic interest rate; press !SAYE .]ISAVE .1. 
Enter mortgage amount. 

To obtain interest portion of payment. press Ix:>'] • 
Press IRCl l (x:)' ] B to obtain principal portion of payment. 

Calc ula te the remaining principal balance by pressing G . 
Return to step (4) to calculate values for subsequent payments . 
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Mortgages with Balloon Payments 53 

Example I : 

Generate an amortization schedule fo r the first two periods (first IWO ~ ,." , 
monthly payments) ofa S30,000. 7% mortgage loan, when the monthly are MORTGAGES WITH BALLOON PAYMENTS 

$200. f.' 

Solution ~ 

Enter: See Dlspt.yed : 
~ 

H the final payment on a mortage or trus t deed is su ffi ciently greate r than the 

1) 200 ISlol 200.00 monthly equal periodic payments. it is referred to as a balloon payment. The follow-

payment ~ 
ing sections cover calculations pertaining 10 balloon paymenr.s. 

2) 7 ISAVE .112 G ISAVEtl 
~ 

ISAVE .1 0.58 mon1h~ 

interest 

,," ~ BALLOON PA YMENT AM OUNT 

3)-4) 00000 §l . 175.00 n terest ~ This calculation determines the balloon payment amount (occurring coi nci-

portion dent with last periodic payment), given the \olal number of periods in the 

of first ~ mortgage life, the annual inte rest rate, the periodic payment amount , and the 

monlhly mongage amount. Infonnation is ente red as follows: 

payment ~ I) Calculate o r enter the periodic interest rate, press • 5) ["',\ §l B 25.00 principal 
I!: 2) Enter the periodic payment amou",: press !STO] • . 

portion 

01 first E !! 
J) Enter the original loan amount; press III • to obtai n exact 

payment number of payment periods required to amon ize the loan wi th this 

B 29975.00 remaining ~ 3 
payment amount. 

6) 
principal 4) Calculate or enter the number of the payment period associated with 

ba~nce E ;~ the balloon payment; press B • . 
7) §l . t74.85 interest 5) Calculate or enter periodic interest rate; press • . 

E portion 01 
6) Press IRClIIII. to obtain the balloon payment amount. 

secood E payment (These keys trokes are identical to those in Chapter 5 , " Remaining Balance 

§[§lB 25.15 prinCipal If 
Onl y . . ') , 

portion 

01 ,.'x,,'" IS" 
pa""",,' 

G 29949.85 remainIng Example I: 

balance 
~ 

A buyer wishes to obtain a S I 0,000 ten-year mongage at 8% annual interest 
after second requiring monthly principal and interest installments of S I 00 and a balloon 
payment 

E: payment. Calculate the balloon payment amount. 

F 
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Solution 

Enter: See Displayed: 

1) 8 ["',,[ 12 B _ .67 periodic 

interest rate 

2) 100 [,.0[ l1li 100.00 

3) 10000 . a 165.34 exact number 

of periods 10 

amortize loan 

4) 120 B a 45.34 

5) a \SolvE ·112 EJ • .ff1 

B ill. 3901.80 balloon 6) 
payment 

amount 

Example 2: 

A property sold fo r $43,950 with the seller carrying 10% of the sal~S price i,n 

a second mortgage at 10% an nual interest. The scheduled malunty of thIS 

notc is in :5 years. with a monthly payment of 1 % of the original second 

mortgage amount. What is the amount of the balloon payment received by 

the holder of the $Ccond at maturity? 

Solullon 

Enter: 

1) 10 [,,,, .[12 B _ 
See Displayed: 

.83 

2) 43.95 15To l III 43.95 

monthly yield 

(The seller lends 10% 01 the 43,950 sales price or $4395-th8 monthly 

3) 

4) 

5) 

6) 

payment is 1 % of th is amount, $43.95) 

4395 • a 215.91 

60B a 155.91 

10 [,,,, ' [ ,2 B _ .83 

B ill. 3827.77 

exact number 

01 periodS 

to amortize 

the mortgage 

balloon 

payment 

amount 

I 
~1 

f!:' , 

~ i 
~ i 
~ i 
~ , , 
~ , 

~ I 
J!: 

~ :t=J 

Er E, 
E 

E !:a 
E! 
E! , 
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PERIODIC PAYMENT AMOUNT FOR A SPECIFIED BALLOON 
PA YMENT 

Given the total periods in the mortgage life, the periodic interest ralc. [he 

balloon payment amount (coinCident with last periodic paymenl). and the 

mortgage amount, the HP-80 can solve for the min imum periodic paymem 
amount. 

Information is en tered as follows: 

I) Calculate and enter lotal number of ptTiods in mortgage life. press a 
2) Calculate and enter the periodic iniereSI ralC , press • . 

3) Enterthe bal loon payment amount: press •• to calculate the 

discounted val ue of the balloon. 

4) Enter the mortgage amount. press Ix:yl G jSTol . 

5) Enter 100aJ number of periods in mortgage life press . : emer 
periodic interest, press • . 

6) Press IRCLI • l1li 10 obtain the periodic payme m amount. 

Example 1: 

A borrower specifies that the ballOOIl payment due on his 512.000. 10%, 10 

year mongage shou ld no t exceed $5000. What minimum mon thly paymelll 
is required on this loan ? 

Solution 

Enter: 

1) 10 ISAVE t l 12 0 . 

2) 10 ['''''[,2 B _ 

3) 5000 •• 

4) 12000 [x:,[ B [,m[ 

5) 120 • 10 ISAVE t ) 

12 B _ 
6) B .IIII 

SH Displ.yad : 

120.00 

0.83 

t847.03 

10t52.97 

0.83 

134.17 

tota l monthly 

payments in 

mor1gage life 

monthly 

interest rate 

discounted value 

of ballOon 

payment 

monthly 

payment amount 
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Example 2: 

A S49.9S0building with a 20% second mortgage is expected 10 appreciate al 

4% per year. The second has a maturity of 3 years, requiring equal 

semi-annual installments and II balloon payment. The investor stipulates 

thaI the balloon payment be no larger than the anlicipated building 

appreciation, hoping to refinance the property when the note matures in 

order to payoff the remaining principal balance (i .e .• the balloon). If the 

intcrest rate is 10% on this second mortgage. what is the amount of each 

semi·annual paymenc? 

Solution 

Enter: 3. 4. 
49950 [",01 •• 

1"'1 G 1"'01 

1) 3 1'''''12 0 . 
2) 10 I'''' _12 B _ 

3) §J •• 

4) 49950 [,." -lao II G 
§]G§] 

See Displayed: 

56186.96 

6236.96 

6.00 

5.00 

4854.11 

5335.89 

5-6) 6 • 5. ["" 1.l1li 1051 .26 

value 01 

building at 

note maturity 

appreciation 

amount 

total 

payment periods 

semi-annual 

interest tate 

discounted 

value 

01 balloon 

payment 

amount of 

.-ro"" 
mortgage 

semi·annual 

payment 

amount 

I 
11:: ' 
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APR WHEN BAllOON OCCU RS COINCIDENT WITH lAST 
PAYMENT 

This calculation finds the annual percentage rate (APR) of a mortgage loan 

with equal periodic payments and a balloon payment occurring coincident 

with the last periodic payment. given the balloon payment amount. the life 

of the mongage. the number of payment periods per year, the periodic 

payment amount. and the mongage amount . Infonnation is entered as 

follows: 
v 

I ) Enter the balloon payment amount. press !SAVE +I: encer 100, press 

B§J. /-
"'-0'" ~2) .... ".., J > D ~ 

Calculate and enter nu~r of periodic payments in mongage life. 

press ISAVE .1 ; enter 365, press 0 ;en ter2~rcss B • . +.~y...­
of"""?, ~ 3) 
."t" ~ 

Enter periodic payment amount. press IS,t,VE .1 ; enter 2, press 

o §lB • . 
" ~ 11 6- ~ ~.~) 0 n1cr the mortga~e amount. press IRCl] B • 

--4.",v.... • • 1I ~) Press ; enler number of p'ymenl .... riods ""'_f year, I! ",~ ,t",.r r- r-

f' . 'Y ~ ~ •• ~ press 0 : Enter 2 then press B to obtain the annual percen-
C ~ '-' t- 'VT"" 

(Ii .... 'Ii lage rate . 

~" , 
NOTE: 

Solving f or the A.nnunl Ptrctntoge or Yit/d Rote uses the 
HP-80 yield 10 molllril), band colclilation . The 100n 4mOllni 

co" espOflds to the bond price, poyments co" espond to bond 

coupons ,and the balloo n poymtnt compares to the redemption 

value 0/0 bond. Within the HP-80 bond calculations, there 

Me certain assllmptions (i.e., bond coupons poid semiann u­

aliy, time enttred in days, bond priu as a pucen' o/redemp­
tion value) .. hich require data adjustmenls .. hen the A.PR is 

desired. This explains the keystrokes using 365 0 ' 2 B ' 
,.d 1""1 B· 

For these caieulalions, the operating limits can In expres­

sed as / 0 110,,",$: The absolute ~alue o/the number entered/or 

• must be greater than .125 and less than Ihe value 

entered / 0 1 • • The ,·alue entered for • must be 

greoter than 20 and less than 5000. 

Example: 

Find the APR on a $2.100 second mongage requiring equal monthly pay· 

ments of $42.52 for 2 years and a S 1.500 balloon payment in addition to the 

last periodic payment. 
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Solution 

' ) 

2) 

3) 

4) 

5) 

Enter; 

1500 [SAVE .1100 B ISTO] 

2 [5 ...... £ t l 12 0 365 0 
2B a 
42.52 [5 ... .,,£ .1 2 01ACLI 

B ill 

2100 1""'1 B III 
" 

• • " 0 
2B 

See Displayed: 

15.00 

4380.00 

5.67 

140.00 

11 .53 annual 

percentage 

rate 

APR WHI-:N BALLOON OCC URS ONE PERIOD AI'T": R LAST 
PAYMENT 

Gi\'cn the balloon payment amount . the periodic payment amount . the tOlal 

num ber of periods in the mongage life . and the mortgage amount. this 

l:<llcul<lt ion fi nds the annual percentage rate (A Ptoe ) 01 a loan with a balloon 

payment occurring one period after the last periodic payment. 

Keystrokes are: 

I ) Enter balloon payment amount . press ISAVE .1: enter periodic pay. 

ment. press G 100 B Is,o) . 

2) Enlertotal number of periods in mortgage, press ISAVE t i l G 3650 

' B a 
3) Enter periodic payment amount. press ISAVE '12 0 IRCl l B 

III 
4) Enter the loan amount. press IRCLJ G • . 

, " 
5) Press • • : enter number of periods per year. press 0 

2 B to obtain the APR. 

NOTE: 

This ~alculll(jon USts fht HP· 80 bond calculations as exp­

lajntd in tht note under tht last sution . 

e: 
e 
It , 

e:: ! 
e:: l 

I 
~ ' 3 

~ !< 
g! 
t; 

I , 
I 

t , 

I 

;~ 
. !~ 
IS: I 

• 
I 
• 
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Example: 

What is the annual interest rate on II. $21,000 loan requiring monthly 

payments of $425.20 for 2 years and II. balloon payment of SI5.000 one 

month after the last payment (i.e. al month 25)? 

Solution 

Enter: 

' ) 

2) 

3) 

4) 

5) 

15000 [SAVE · 1425.20 B 
'00 B 1"01 
24 [SAVE ·1, G 365 0 

425.20 [SAVE tl2 01RCLI 
B ill 
2'000 §] B III 

'M 
• • ,2 0 2B 

145.75 

4562.50 

5.83 

144.08 

11. 19 annual 

percentage rate 
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LOANS WITH A CONSTANT AMOUNT PAID 
TOWARDS PRINCIPAL 

Th is type of loan is struclUred such thaI the principal is repaid in equal 

installments with the interest paid in addition. Therefore each periodic 

payment has a constant amount applied toward the principal and a varying 

amount of interest. 

PA YM ENT SC HED ULE 

Gi ven the number o f payments per year. the number o f years in the mortgage 

life. the constant periodic paymenllO principal . the annual interest ralc . and 

loan amount. the schedule of payments can be found as follows : 

I, Enter constant periodic payment [0 principal, press ISAVE . I ISAVE .1 
2) Enter annual interest ra tc. press ISAVE t l lOO G. 
3) Ente r number of payments per year. press B 15To) 01cHSI'a 

EJ · 
4) Ente r initial loan amounl, press (!] !RCl ! 0 [!] !Sl o l 

' II 
5) Prc"s • to oblain firsl 10lal payme nt amount. 

Continue pressing . for each successive to tal payment. 

NOTE: 

At any point after SUp 5, th~ total paym~ntforany particular 

period can b~ found by ~nt~ring th~ paym~nt number and 

PUlsing •• . 

Example: 

A ranch loan of $ 100.000 has a 20 year payoff wi th 8% annual interest 

and annual payments. What would the payments be for years I. 2. 3, 

and 81 (The constant payment to principal is $5000 per yeaL ) 

Loans with Constant Amount Paid Towards Principal 

Solution 

Entllf: 

1) 5000 !s ... vE . !ls ... YE . I 

2) 8 Is ... YO I100 EJ 

3) 1 81"o10 1",,1 
EJ EJ 

4) 100000 G 1"" 10 G 

1"°1 ' II 
5) II 

II 
II 
all II 

LOAN REDUCTION C HART 

See Displayed : 

5000.00 

.oa 

5000.00 

1.00 

13000.00 

12600.00 

12200.00 

10200.00 

paymenl 1 

payment 2 

payment 3 

payment 8 

If tne constant periodic payment to principal. annual interest rate. and 

loan amount are known. the total payment. interest portion of each 

payment. and remaining balance can be calculated as follows: 

, ) 

2) 

3) 

4) 

Enter constant periodic payment 10 principal. press ISlol 

enter annual interest rate . press !SAYE . lls ... YE . lls ... YE '1 
enler loan amount . 

Press Ix:yl • to obtain interest portion of payment. 

Press IRCl ! G to obtain tOlal payment. 

Press 8 IRCl I B to see remaining balance. 

5) Return to step 2 for each successive payment. 

Example: 

Assuming an $80,000. 20 year. 9% fann loan with annual payments, 

conSlruct a loan reduction chan for the first two years. (Constant 

paymenlto principal is $4000 per year.) 

6 1 
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Solulion 

Enter : 8M Displayed : 

') 4000 ISlol 9 ISAVE .1 (SAVE .1 
ISAVE .1 80000 80000 

2) El m 7200.00 first 

payment 

interest 

3) 1"',1 G 11200.00 lotal lirsl 

payment 

4) El§JEl 76000.00 remaining 

baO""" 

5) El m 6840.00 ",,,m" 
payment 

interest 

§JG 10840.00 tOlal 

second 

payment 

El§JEl 72000.00 remaining 

balance 
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THE PRICE AND YIELD OF A MORTGAGE 

A mortgage bought at a discount is purchased for an amount less than the 

principal balance of the note---one bought for mort" than this balance is 

purchased al a premium. Calculations of the price for and yield of dis­

counted and premium mortgages have simi lar HP·80 solutions. Other sec­

lions of this book. especially those concerning balloon payments, periodic 

payment amount. and annual percentage ra te, are useful in de veloping data 

for many of the following problem ex.amples . 

PRICE OF FULL V AMORTIZED MORTGAGES 

Given the life of the mortgage, number of periods per year, the desired 

annual yield, and the periodic payment. the price of a mortgage is calculated 

as follows: 

I) Calculate and enter exacl" tOlal number of paymenl periods in mort­

gage life. press • . 

2) Calculate and enter the yield per c:omJXIunding period. press • . 

3) En ler the pe riod ic pay ment amoun l. press . ; press . 

10 obtain the price of lhe mortgage . 

'"I f an exact answer is required, the 10lal periods entered here must be exact. 

Using the aClual number of periods gives an approximate answer. 
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Example J: 

The monthly payment is $183.44 on a fully amortized 30 year mortgage of 

$25,000 al 8% annual interest. Our investor wants 10 discounllhis mortgage 

10 yield 12% annually. How much should he pay? 

Solution 

Enter: 

I) • 1,,,, '112 8 . 
183.« II1II 25000 •• 360.01 

2) I. 1.00 

3) 183.«II1II. 17833,78 

Example 2: 

exacl number 

of periods to 

amortize 

mortgage 

monthly 

yield rate 

price of 

mortgage 

bought at 
discount 

A 5 year second mortaa&c of S7800 carries an annual interest rate of 10% 

with quarterly payments of SSOO, What is the price of this mortgage if 

bought to yield 8%1 

Solution 

Enter: 

I) 10 1,,,, .14 8 . 
500 II1II 7800 •• 20.02 exact number 

of periods to 

amortl" 
mortgage 

2) 2.00 Quarterly 

yield fate 

3) 8181 .71 price 01 

mortgage 
boUght at a 
premium 

t:; 
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YIELD OF ."ULLY AMORTIZED MORTGAGES 

The annual yield of a mortgage bought at a discount or premium ca n be 

calculated, given the life of the mortgage, the number of payment periods 

per year, the periodic paymenl amount, and the price paid forthe mortgage. 

Information is ente red as follows: 

I) 

2) 

3) 

Calculate exact lotal number of periods in mortgage life, press • Enter the periodic payment amount. press II . 
Enter the mortgage price. press •• 10 obtain the yield per 

period. 

Entcr the number of periods per year. then press 0 to obtain the 

annual yield. 

Example I: 

A $25.000. 8%, fully-amortized 30 year mortgage requires monthly princi­

pal and interest payments of $183. 40. What is the annual yield of this 

mortgage i f il ww; purchased for $17,833.731 

Solution 

Enter: See DI.pl.yed : 

1) 8 !SAYE +1 12 8 . 
18340 II1II 25000 •• 360.34 exact number 

of payments 

2) 183.40 II1II 183.40 

3) 17833.73 •• 1.00 monthly yield 

12 0 12.00 annual yield 

Exa mple 2:: 

If the mortgage described in Example I above were purchased for $30,000 

what would be its annual yield? 
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I 

~ Solution 

') 

2) 

3) 

Enter : 

8 1'''"1,, B • 
'83.40 III 25()()0 II iii 

' 83.40 III 
30000 11. 
"0 

Disp layed : 

360.34 exact number 

of payments 

183.40 

.52 monthly yield 

6.19 a nnual yield 

PRICE OF PREPAID MORTGAGES OR MORTGAGES WITH A 
BALLOON PA YMENT 

Since both a prepayment and a balloon payment payoff the remaining 

balance of the loan. calculations for these si tuations are identical. as the 

keystrokes and examples below illustrate. 

Given the life and amount of the mortgage. the periodic interest rate and 

payment amount, the timing and amount of the balloon or prepayment. and 

the desired yield rate. the price of the mortgage can be found. 

Infonnation is entered as follows: 

1) 

2) 

3) 

4) 

') 

Calculate o r enter Remaining Balance or Balloon (as shown in Chap­

ters 5 and 6), press ISTol . 

Enter total number of periods until prepayment o r balloon payment 

occurs, press • . 

CAlffION: 
The balloon paymM t may occur one period after the last 

periodic payment inslead 0/ being coincident with it . [n this 

case n willlu one larger than tire n used in step 5. ErampJe 1 

ShOM'S Ihis type. 

Calculate and enter the yield per compounding period, press • . 

Press IRCL I • .. ISTo] to obtain the present value of the 

prepayment amount or balloon discounted at the yield rate . 

Calculate and enter total number of payments from Ihe beginning of 

the mortgage to the period of the balloon or prepayment , press 

iii 
6) Calculate and enter yield per compounding period, press • 

~ -

" 
8) 

The Price and Yield of a Mortgage ~7 

Enter the periodic payment amount, press a .. 10 obtain 
present value of the payments. 

Press JRCL I G 10 obtain mortgage price . 

Exa mple I : 

A ten year mongage calls for monthly installments of StOO and a balloon 

payment of53901.80 to be paid al the same lime as the last periodic payment . 

The mortgage amount is $10.000 and the annual inter~sl rate is 8% (see 
Mortgages With Balloon Payments, Chapler 6) . If the desired annual yield is 
12% what is the price of this mortgage? 

Solution 

Enter: 

') 3901.80 (sTol 

2) ' 20 iii 

3) 12 (SAVE · 1 ,2 B • 
4) ~ 1II11 §] 

5) 120 iii 

6) 12 /SAVE ·1,2 B • 
7) ' . ()() III II 
8) 1"",1 G 

See Displayed: 

3901.80 

120.00 

.. ()() 

1182.23 

120.00 

1.()() 

6970.05 

8152.28 

bal loon 

paymen. 

total payments 

unli t balloon 

paymen. 

monthly yield 

presenl value 

of baloon 
payme nt 

lotal payments 

In mortgage 

lile 

periodic yield 

present value 

of payments 

mortgage price 
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EJ.Ple 2: - Exa mple J: 

nic profit sharing trust o f a local real eSlate offi ce requires an annual 20% Find the price of an 8%. 30 year mortgage prepaid in full after 5 years. if !he 
yield on mortgages purchased for speculation . One of ils salesmen has assured mortgage amount is $45.000. monthly payments ofS33O art l"Cq uired and the 
a property seller that if he will carry a 3 year 8'f.! % second mortgage for in\'es tor desires an annual yield of 12%. 
SII.500. the trust will buy il from him so thai he ean receive all cash in the 

transaction. Given that the payment is 1% per month (S IIS) and the balloon Solution 
payment amount is $10,130.07. occurring one period ~ the Ia.~t periodic 

Enter: See Displayed : payment, how much will the truSt pay for this mortgage? 
1) 8 !SAve .1 .2 B a "'" 

Solution B CII ·SOOO Il. 360.88 exact number 

Enter: See DI'played: i:- 01 payment 

1) 10130.07 !STol 10130.07 bal.oon periods 

payment ~ 6O B . 300.88 remaining 

2) ". 37.00 number 01 
£' 

periods when 

periods until prepayment 

balloon payment E- occ," 
3) 20 is'" 'i '2 B a 1.67 monthly 8 is''''i .2 B a .67 monthly 

yield rate £- interest rate 

' ) §I II li B 5495.47 preseot value i"ni CII II i"ol 42795.69 remaining 

of balloon £ balance at 

po""",,' end of 5th year 

36 . 1D'~ 
~ 2) 60 . 60.00 tolal periods 5) 36.00 

periods in ~ ~ 
until 

mortgage life prepayment 

6) 20 Is'" '1.2 B a 1.67 periodic ~ 3) 12 1sAVE · 1 12 EJ • 1.00 monthly yield 

yield rate 

~ 1"" 1 III II 1"o1 115 CllII . ) 23556.87 present value 
7) 3094.43 preseot vakJe 

of remaining of payments 
~ ba~""" 8) 1""'1 G 8589.90 mortgage 

5) 60 . 60.00 total periods in ...,. 
mortgage life 

5) 12 ISAve .1 12 B a 1.00 monthly yield 

7) ""' CllII 14835.16 present value 

of payments 

8) i"" 1 G 38392.04 mortgage price 
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YIELD or PREPAID MORTGAGES OR MO RTGAGES WITH A 

BALLOON PA YMENT 

]fthe TTlOrlgage is prepaid or the balloon payment is coincidenl with the last 

payment. the annual yield can be calculated as follows : 

I) Enter the balloon payment amount, press [SAVE .1 : enler 100. 

press El [slol· 

2) Calculate and enler the: total number of paymenl periods from the 

beginning of the mo ngage life 10 the period of the balloon o r prepay­

ment; enter 365, press 0 : enter 2. press El • . 
3) Enler periodic payment amount. press [SAVE +1; e nter 2. press 

0§JB III 
4) Enter the price of the mortgage. press [RClj El • . 

'" 
5) Press • • : enter number of payment periods per year, 

press ~ ; 10 obtai n the annual yield, enter 2. then press B . 
NOTE: 

Th is calculation uses the UP-80 bond yield caftufation . See 

Note under Annual Percentage Rate jor Mortgages with 

Balloon Payments, Chapter 6. 

Example }; 

Find the annual yield of a mortgage purrhased for $ 1878 .58 requir ing 

monthly payments of 542 .52 for 2 years and a $1500 balloon payment 

coincident with the lasl periodic paymen!. 

Solution 

Ent.~ : See Displeyed 

1) 1500 [sAVEtI ,oo B IS10I 15.00 

2) 2 ISAVE . ) 12 0 365 0 
2 B • 4380.00 

3) 42 .52 [5A .... E .1 2 0 1"'1 
B ill 5 .67 

4) 187858 1"',1 B • 125.24 

5) • • 3.13 

1202 B 18.78 annual yield 

I ~ 

E" I 
E 

E 

~ 
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["ample 2; 

Find Ihe annual yield of a 7%. 21 yearmOl'l gage prepaid in full al the end of 

the 12th year, if the mortgage amount is $100.000, the purchase price is 

$86.000. and equal monlhly payments of $758.45 are required. (The re­

maining balance atlhe end of the 12th year is $60.652. 17 as calculaled using 

Ihe keyslrokes in Chapter 5 for Remaining Balance Only.) 

Solution 

Enter: Displayed : 

I) 606S2.17 ISAVE . ! l 00BlsTo] 606.52 

2) 144 [SAVE . ) 365 @ 

3) 758.45 ISAVE . ) 2 ~ IRCl ] 

4 ) 

5) 

B ill 
86000 §J B. 
• • 12 0 2B 

26280.00 

2.50 

141 .79 

1.54 

9.23 annual yield 

YIELD OF MORTGAGES WITH BALl.OON ONE PERIOD Al-"TER 

LASf PA YMENT 

Given the periodic payment amount. tOlal number of periods in mortgage 

life. mortgage price. and Ihe balloon payment amount which occurs one 

period after Ihe lasl payment. the yie ld is calcu lated as follows: 

I) Enter balloon payment amount, press [SAVE .1 : enter periodic pay­

ment. press B 100 B 1510] . 

2) Calculate and ente r Ihe lOla I number of periods in mortgage life. press 

[SAVE f l. 

"''''8 3''0 'B . · 
3) Enter the periodic payment amount. press [SAvE f j 2 

0§JB III 
4) Enter the price of the mortgage, press /ACL] B • . , 
5) Press • • : enter number of periods per year, press 

o 2 B to obtain the annual yield . 
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EXa mple: 

What is the annual yield of ~ mortgage purchased for 57900 which has 

monthly payments of S80 for 5 yean and a balloon paymcni of 57000 

occurring one period after the last periodic payment? 

Solution 

Enter; See Displayed : 

1) 7000 (SAVE .1 80 B 
100 G 1"o1 69,20 

2) 60 ISAVE t ) l G 365 0 
11132.50 

3) 80 ISAVE .1 2 0 IACL) 

G ill 2.31 

4) 7900§] G II 114.16 

5) 1.71 

10.28 annual yield 

~ 

~ 

E 

~ 

E 

E 

E 

E 3 

E: 

~ ! 
~! 

I 
~ ,-
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ANNUITY DUE CALCULATIONS 

As mentioned in Time and the Top Row Keys, the HP·80assumes payments 

to occur allhe end of each pcriod (o rdinary annuily or payment in a~ars) . 

Howe\'cr. by slightly modifying the standard keystrokes. the HP·80 can 

easi ly solve annu ity due problems where payments are made at the begin­
ning of each period (payments in advance), e .g . $ome rental or lease 

payments . The fo llowing sections uplain some of the standard calculations 

(~overed under Simple t\.·10ngages. Chapter 5 . and Mongage$ With Balloon 

Payments. Chapter 6 . with the assumption that pa)"lII~fIlS ar~ mad,. in 

adl·ana instead of in arrears . 

PRESENT VALUE OF ANNUITY OUE 

This calculation solves for the present value of a series of payments (made at 

the beginning of each period) given the number of payments. periodic 

interest rate. and payment amount . 

Keystrokes: 

I) 

2) 

3) 

Enter or calculate total number o f periods. press • . 

Emer or calculate periodic interest Tate press [sTol • 

Enter payment, press IRCl l • G •• 

Example: 

The owner of a downtown parki ng 101 has been able 10 achieve full occu· 

pancy and a 7% annual yield by rent ing parking spaces fo r S40 per month 

payable in advance . Some regular customers have ell pressed interest in 

renting their spaces on an annual basis. What annual rent. also payable in 

advance, will maintain a 7% an nual yield rate? 
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Solution 

Enter: s.e Di.~.yed : 

12.00 ') '2 11 
2) 7 (S AVE .112 EJ ISTOI. .58 

3) 4{J §] II 8 II1II11 464.98 

periodic 

interest rate 

present value 

01 payments 

or minimum 

annual Charge 

PERIODIC PAYMENT AMOUl\T WITHOUT BALLOON OR 
RESIDUAL VALUE 

Given the number of periods. periodic interest rale. and ini tial value. the 

periodic payment occurring at the beginning of each period can be found as 
follows: 

J) Calculate and enter totnl number of periods. press • 

2) 

3) 

4) 

Calculate and en ter periodic interes!. press [sTol • . 

"'''' , 1"",1 II 8 . 
Enter initial value, press Ix:)'1 B .. III 10 obtain periodic 
payment amount. 

EXlilmple: 

The owner of a building which is presently worth 570,000 intends to lease il 

for 20 years. He estimates the building will be worthless allhc end of the 

lease and he desires a 10% annual yield. What quanerly payments in 

advance must he receive to achieve his yield7 

Solution 

Enter : See Dlaplayed : 

') 20 !sAve tl 40 11 80.00 total 
Quarterly 

payments 

2) '0 I"" -I 4 B [sml. 2.50 Quarterly 

interest 

3) , 1,,,1 11 8 1.03 

4) 70000 §] B 11II1II 1982.27 Quarterly 

payment 

E 

~:! 

E: 

E: 

E 

~ 3 

IS; !!! 

~ 
-I , 
~! -3 
If! 
- I . . 
~!­
~! 

I , 
I . 
I 
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PERIODIC PA YMENT AMOUNT WITH BALLOON O R RESIDUAL 

AT END OF LAST PERIOD 

Often a building or piece of equipment stil l has a residual value after several 

years use. This in effect reduces the value the: yield is based on. thus 

lowering the payments to achieve the same yield. If the initial value. 

residual value, periodic rate, and numberof periods are known. the periodic 

payment is calculated as follows: 

I) Calculate or enter total periods, press • . 

2) Calculate or enter periodic interest rate, press ISTol • . 

3) Enter residual value, press •• to obtain present value of 

residual. 

4) 

5) 

6) 

7) 

Enter initial value. press !x:YI B to obtain the net present 

value to be amortized. 

p,,,, , 1"",1 II 8 B . 
Enter total periods, press . Ix:}') 
Press /RCL j • Ix:}'1 • II to obtain periodic 

payment amount. 

NOTE: 
Th~ balloon or r~sidual is assum~d to occur at th~ ~nd 0/ Ih~ 
last period. 

Example: 

Suppose in the last example. the: owner decides the building will be worth 

$20.000al the end of the lease . What must quarterly payments be to achieve 
a 10% yield7 

Solution 

Enter : See DI,played : 

1) 20 ISAVE tl 4 ~ • 80.00 total periods 

2) 10 ]SAVE .1 4 8 15To) . 2.50 periodic 

Interest 

rate 

(com'd) 
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Enter: 

3) 20000 II III 

4) 70000 IX'1I B 
5) ' El II GEl 
6) 80 II §) 
7) EI . §) IIIIIII 

See Displayed: 

2774.09 

67225.91 

65586.25 

65586.25 

1903.71 

present value 

of residual 

quarterly 

payment 

NUM BER Of PERIODS TO FUL LY AMORTIZE INITIAL 

AMOUNT 

If the periodic payment amount, initial amount. and periodic rate are given. 

the number of periods requi red to pay off the ini tial amount is calculated as 
follows: 

I) Enter or calculate periodic interest rate. press ISTOI • 
2) 

3) 

Enter p3ymcnl amount. press [RCL] • G l1li . 
Enter initial amount, press • • 

Example: 

The buyer of 3 acres of land can afford to pay 5375.00 per month toward 

interest and principal. If the asking price is S35,000.00 and the sclter wants 

8% annual interest with payments in ad\'ance. how long will it take to payoff 

the mongage? 

Solution 

Enter: See Displayed : 

') e !SAVE .1 12 ElI"ol . .67 monthly 

interest 

2) 375 IRCL I II G IIII 3n.50 

3) 35000 III II 144.87 number of 

monlhs 

I2El 12.07 years 

II; 

~ 

~ 

£ ~ 

£ 

£ 

~ :3 

I!: 

~ 

E 

I.!; 3 

If ;! 

~ .3 

£.. 

~-3 
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ANNUAL PERCENTAGE OR YIELD RATE WITHOUT BALLOON 
OR RESIDUAL VALUE 

Given the initial amoul1l, periodic paymenl, and number of payments. the 

annual interest or yield rate is calculated as follows: 

I) Calculate or enter one less than the tOlal number of periods, press 

II 
2) Enter payment amoul1l press ISAVE .1 II 
3) Enter initial amOUI1l, press Ix:)'1 B .. 
4) Press . to obtain periodic rate . 

5) Enler number of payment periods per year; press 0 10 obtain 

annual rale . 

Example: 

Equipment wonh S 12,OOO.OOis leased for 8 years with monlhly payments in 

advance of $200.00. The equipment is assumed 10 have no salvage value at 

the end of Ihe lease . What yield rale does this represent? 

Solution 

. ) 

2) 

3) 

4) 

5) 

Enter: , ISAVE .1 12 0 
B 

200 ISAVE .1 l1li 
12000 Ix:)'1 B ill 

• 
12 0 

See Displayed : 

95.00 

200.00 

11800.00 

1.09 periodic rate 

13.07 annual rate 
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ANNUAL PERCEf\'TAGE OR YIELD RATE WITH BALLOON OR 

RES I.OUAL VALUE 

When the investment (equipment) is c)(pected to haYe some value allhe end 

of Ihe considered time period. this effective ly raises the yield . If the total 

periods, periodic payment amount, initial and residual values are known, 

the yield rale can IX" found . 

Information is entered as follows : 

I ) 

2) 

Enter balloon or residual amount, press (SAVE +1 ; enter periodic 

payment amoun!. press B 100 El 15Tol· 

Calculate and enter total number of periods, press [SAVE .1 365 

0' El . 
3) Enler periodic payment amount, press ISAVE .1 ISAVE .1 2 

0BEl IiIII §] 
4) Enler initial arnounl. press [x:)'1 B IRCl l B • ' ,. 
S) Press • • : enter periods per year, press 0 2 B to 

obtain the annual interest or yield rate . 

NOTE: 

This ~alcul(JljQn ur~s the HP·80 bond yidd algorithm. Su 
note in Chapltr6 . Mor/gagts With Balloon Payments undtr 

Annual Percentage Ratt. 

Example : 

An office building worth $ 160.000.00 is leased fo r 15 years with monthly 

payments in advance of$ 1685.00. The tenant has a purchase option al the 

end of the 15 years enabling him to buy the building for $15,000.00. Ifhe 

exerc ises this option, what will the lessor's yield be? 

11:: 

E: l!! 

E:: 

~'=!J 

~::s 

E 

E 

E !!! 

E ~ -
£ !i! 

IS: ~ 

~ ..!!! 
If :;I 

r:: [~ 

~! 
~ I , 

~! 
1}:!-jJ 

I . " 
I 
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Solution 

Enter: See Displayed: 

I) 15000 (SAVE . ) 1685 B 
100 El 1,,°1 133.15 

' ) 15 ISAVEt] 12 0 365 

32850.00 

3) 1685 [SAVE.I [SAVE .1 , 0 
BEl IiIII §] 1685.00 

4) 160000 Ix:)'[ GB 
El . 1189.00 

" 
5) . . "0'El 10.16 annual 

yield rate 
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DISCOUNTED CASH FLOW ANAl. YSIS 

Two methods of evaluating in vestments that consider the time value of 

money are the net present value approach. which assumes a yield ratc. and 

[he discounted or internal rate of return approach. which finds a yield rate . 

NET PRESENT VALUE (NPV) 

Assuming a minimum desired yield (th is <;:ould also be a cost of capital or 

discount rate). the net present value method finds the present value of the 

future cash !lows generated by the investment and compares this value 10 the 

in it ial inveslmen!. If this prescnt value is greater than or equal 10 the 

investment. the investment meets the profit objectives assumed under 

mi nimum yield. If the present value is less than the investment. it is not 

profitable to the extent of the desired yield. 

NOTE; 

The yield rate is dependent upon the cashflows. That is, if the 

cashflows are pretax , the yield rale will be pretax. If the cash 

flows art afler tax, the yield rale will be afler tax. 

PRESENT VAL UE OF CASH FLOWS 

Given the number of periods. cash flows per period, investment amount. 

and the assumed yield per period. the Hp· 80 can solve fo r NPV as follows: 

~" 
I) Clear the HP-80 by pressing • IClXI 

2) Calculate and enter the desired yield rate per period, press • 

3) Enter original investment amount; press leHsl to change it to a 

negative number (indicat ing it is a cash outlay). press • 

4) Enter first period' s cash flow (if the flow is an outlay, press 

leHsl ); press .. 

5) Press [!j to obtain current net present val ue (firs t cash flow less 

original investment). 

6) Continue steps 4) and 5) for all periods. Jfthe flow is an outlay, press 

leHsl before pressing .. . For periods with no cash flow, enter 

0, and press .. ~ After pressing !B for every cash 

flow you will see the NP V. Jfthe fi nal NPV is a positive number or 

zero. the investment meets the profit c ri ter ia. 

~ '-

Discounted Cash Flow Analysis 

NOTES: 

/ ) As soon as the displo.y shows a positive number after 

pressing ~ , the jnvestment is recovered on a dis­
counted cash flow basis. 

2) To find the present )'alue of uneven cash flows without an 

initial investment , enter zero for the initial investment in 

the above keystrokes . 

Example I 

81 

An apanment building costing $100,000.00 is expected to return 10% per 

year. Based on Ihe an ticipated cash flows below, will the investment meet 

the profi t Objectives? 

Year 

1 

2 

3 

4 

Solution 

Enter: 
, 

1) . El 
2) 10 . 

3) 100000 10"'1 .. 

4-5) 7000 . [8 

4-5) 8500 " [8 

4-5) 9000 " [8 

4-5) 120000 .. 

Cuh Flow 

$7000 

$8500 

$9000 

$120000 

(property is sold in the fou rth year) 

See Displayed: 

0.00 

10.00 

- 100000.00 

- 93636.38 

- 86611.57 

- 79849.74 

2111 .88 

clear the 

HP-80 

desired yield 

Original 

investment 

net present 

value, first 

year 

net present 

value, second 

"''' 
net present 

value, third 

year 

net present 

value, fourth 

year 

The value at the end of the fourth year is positive; therefore the 

investment retums greater than 10% per year. 
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Example 2: 

A shoppi ng complex which costs S260,OOO has annual cash flows as 

follows: 
Yn. 

2 

3 

4 

Cash Flow 

- 1000 
15000 

23.000 

310,000 

The desired annual minimum yield is 9%. Will this ra te De achieved by the 

above cash flows? 

Solution 

Enter: See Displayed 

1) • 1'''1 0.00 clear the 

HP-80 

2) '. 9.00 desired yield 

3) 2ilOO00 El . - 260000.00 original cash 

oollay 

4-5) 1000 1""'1 • IB - 260917.43 NPV 

lirst year 

4·5) 15000 III IB - 248292.23 NPV 

seoood yaar 

4·5) 23000 III IB - 230532.01 NPV 

third year 

4-6) 310000 III IB - 10920.20 NPV 

fourth year 

The value al the end of the fourth year is naga!i .... : therefore, investment 

does nol meellfle profit objective. 

PRESENT VALUE OF DEFERRED ANNUITIES 

If the annui ty does oot stan until some point in the future, the following 

keystrokes can be used 10 determine the present value of the payment 

stream . 

I ) Calculate and enter the number of payment periods in payment 

stream: press • 

2) Calculate and enter the periodic interest rate; press • 

3) Enter the period ic payment amount; press III • 
4) Enter the number of payment periods from tbe present until the 

beginning of the annuity; press • Ix:,1 . 

I 
~. 

1 f.:ri . 
1 c · 

j? ! 
E I 

t! ~ 

E ! ~ 
1 

IE 'I 

Ie · 
E I ~ 
~ ! ;S 

E- ! ~ 
~! -

! ~ 
1 
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5) Calculate and enter the periodic interest rate; press a lx:yl • . 
6) Press . to obtain the present value. 

Example: 

An annuityofS lOO per month will begin in 2 years and continue for 2 years. 

What is ils present value if the inte rest rate is 121} an nually? 

Solution 

Enter : 

1) 24 11 

2) '. 
3) 100 III III 
4) 24 II 1",1 
5) ' . §J III 
6) • 

See Dlsplsyed : 

24.00 

1.00 

2124.34 

2124.34 

2124.34 

t673.06 

lotal 

payments 

pe""". 
interes t 

present 

value 01 

annuity 

PRESENT VALUE OF UNEVEN PAYMENT STREAMS 

In many si tuations there is an even stream of payments followed by another 

cvcn Mream at a difrC;:II;lIt val uf;:. To find the net present value of these cash 

nows. each payment need not be entered . Instead the consecutive e \'en 

flows can be grouped in order to shonen the ~olut ion steps. 

Information is entered as follows: 

I) Enter the initial investment: press ICl-iS) IS l o) 

2) For each stream of payments (in sequence) 

a) Calculate or enter the number of payment periods fro m the inirial 

;m'estment until the end of this stream of payments: press • 

b) Calculate or ente r the periodic interest rate; press a 
c) Enter the periodic payment amount press !SAVE t] 
d) Enter the periodic payment amount of the next stream of pay­

ments; press G il . 
e) Press . lRCL] G ISlol . 

3) Repeat steps 2a-2e for each payment stream. 

After the last stream of payments the net present value will be in the display 

and storage register. 



84 Discounted Cash Flow Analysis 

Example: 

An office building costing $250,000 is expected to yield 13% per year. The 

monthly income streams are shown below: 

Mos, 1-12 

Mos. 13-24 

Mos. 25-36 

$2000fmo. 

519OO1mo. 

$21oo/mo. 

At the end of the third year the building is sold for S26O,OOO. Based on this 

infonnation alone, does this meet the profit objective? 

Solution 

Enter: 

1) 250000 [CHS] 15101 
2) •. " • 

b. 13 [SAVE tl 12 EJ • 
c. 2000 ISAVE t] 

d. 1900 G III 
8 . II El 0 ["o1 

3) •• ". b. 13 ISAVE .1 "G a 
o. , 900 [5"'0'1; . ] 

d . 2100 G III 
8 . II El 0["°1 

3) •• 3 • • 

b. 13 [SAVE t] 12 EI • 
c. 2100 [SAVE t] 

d. 0 G III 
8 . II ["',I 0 ["01 

Find present value of sales price. 

36 . 13 1sAVEt112 B 
a 260000 1111 

See Displayed : 

- 250000.00 

12.00 

1.08 

2000.00 

100.00 

- 248880.40 

1.06 

1900.00 

- 200.00 

-253087.22 

36.00 

1.08 

2100.00 

- 190761.49 

176404.39 

- 14357.11 

Present value is negative: profit objective is not met. 

presenl value 

of sales price 

net present 
value 

I 
~ i 

, 

E:" ! 
~ ! 
Ji! 

~ 

E 

E 

E 

E [ !! 
E iii 

E 
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DlSCOUl\'TED OR INTERNAL RATE 0 1-- RET URN (IRR) 

The interest rate that equates the present value of all future cash nows with 

the original investment is known as the internal rate of return (also called 

discoun ted rate of return) . Given the initial investment and Lmeven periodic 

cash nows, the IRR can be calculated as follows: 

Iterative Method 

I) Clear the Hp·80 by pressing. Icul . 
2) Enter a best guess (or desired) rate of return (yield) per period: press 

a 
3) Enler original investment amount; press !cHsl to change it to a 

neg~tive number (indicating cash outlay): press • . 

4) Enter first period's cash now (i f it is an outnow press ICHsJ ): press 

• . Press 0 • for periods wi th no cash now. 

Press [!:J 10 obtain the current net present value. 

5) Continue step4) for subsequent periods forall cash nows . If this fina l 

NPV is positive , the act ual rate o f return is greater than the value 

entered in step 2). Repeat steps I) - 5) using a higher rate in step 2). 

If this final NPV is negative. the actual rate of return is less than the 

value entered in step 2). Repeal steps I) -.5) using a lower rate in 

step 2). 

6) Cominue iterating steps I ) - 5) unti l the NPV is zero or as close to 

zero as desired. The IRR wilt be the rate used to get this NPV. 

NOTE: 

If the cash flows are pretax, the IRR ""ill be pretax. If the 
cash flows are after tax , the IRR will be after lax, 

Exam ple: 

What is the imernal rate of return (yield on investmem) for a shopping center 

costing $200,000.00 if the cash nows over the next 3 years are as follows: 

Year 

2 

3 

Cllh Flow 

$18,000 

$21 ,000 

5225,000 
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Solution 

Enter : See Displayed: 
", 

1) .@'Xl 0,00 clear the 

HP·80 

2·3) 10 • 200000 1",1 III -200000,00 10% as a 

besllirst 

guess 01 

IRR,200000 

investment 

4) 18000 III lB -1 83636.36 net presenl 

value after 

tirst year 

5) 21000 III lB - 166260.99 net present 

value after 

second year 

225000 III lB 2764.84 net present 

value after 

th ird year 

Since this NPV is positive, the aClUal iRR is higher than 10%; therefore, Iry 

11% and iterate steps 1)-5}. 

LI''''~ 

11 .@'Xl 0.00 

2·3) 11 • 200000 le"'1 III - 200000.00 11 % IRA 

assumed 

41 18000 III lB -183783.78 NPVafter 

l irst year 

5) 21000 III lB - 166739.71 NPV after 

second year 

225000 III lB - 2221 .65 NPV after 

th ird year 

This lime the NPY is negative so 11 % is higher than the aCluallRR . As a 

result of these 2 iterations. the IRR must be: between 10% and 11 '.iI. Since 

the NPV for 110;;. is closer 10 zero than the NPV for 10%, the aclUai IRR 

must be closerto 11%. One last iteration ofsleps 1)-5) at a rate of 10.55% 

yields a NPV = .63 which is close to 0 and. therefore. 10.55% is a good 

approx imation of the IRR or yield. 

~ r 
~ , 

E I 
EO- ! !!!I 
t!' ! 
~ ! 
~ ! 
E"! 

I 

~ 
F.!~ 

I 
• 
I 
• 

I 
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LINEAR REGRESSION CALCULATIONS 

Linear regression is a statistical method for finding a straight line that best 

fits a SCt of data points. thus provid ing a relationship bet ..... een t ..... o variables. 

For example. an appraiser might wan t to know how much the value of an 

office building may change if its square footage is increased. [fthe appraiser 

has data on several similar bui ldings wi th different square footages and 

values. he can compute the regression line which gives an approximate 

relationship between the two variables, sq uare footage and value, (e.g. he 

may find that the building value increases by S200 for each additional square 

foot of space). 

Given the observations (comparables) of two variables each. the HP·80 

can solve for the slope. b. and y.intercept, a. of the standard regression line 

equation, y = a+bx . In addition the procedure calculates the correlation 

coefficient, r, which indicates goodness of fi t of the line to the points 

(-11!'i r ~ I), the coeffi cient of determination. r2. and the standard error, s , 

of the estimate of y on x. which is a measure of the scalier aboul the 

regression line of y on x. (Refer to any basic statis tics text for detailed 

discussion s of these terms.) 

Linear regression calculations differ f rom the flP ,80 Trend 
Line solutions listed under Appreciatio n Calcula tions be· 

caust unequally spaced alld missing data fUJiI/Is are allowed 

on obSln 'ations of the indeptndell t I'ariable (x). 

The foHowing input data. notation. and equations are used: 

Input Data: 

where n = number of observations 

x = independent variable 

y = dependent variable 
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Notation: 

S~ = x, + " + '. 
S .. =y,+y,. + ,. 

SSx:: X,' + ~/ + + " • 
55 .. = y,' + y,' + + y'. 

u" = standard deviation of )Ii 

u ). = standard deviation of y 

Equations: 

, 

s.s .. 
S",,- -n 
55" _ (5,,)' 

" 

" 
= ( ss>,- aS~- bS;<y)' I' 

" 1 

!iUIUl IIlTl 

sum of x 

sum of y 

sum of squares of x 

sum of sqU3TeS of y 

sum of II. times y 

II Solve for SIt (and siore it), 55". and u" (write down the answers to 

these and the following calculations as you generate them): 

• 1""1 Xl [B X, ~ Xn ~ ISTol gives SIt 

a a gives S5" 

a a a 1" '1 gives u" 

2) Solve for SO' . 55", and fry (remember to wri te the answers down): 

• 1"-'1 y, IB ... Yft (B 

a a 
a a B El 

JI Solve for 5 ... : 

" ISAVEt] y,0 Xt ISAVE .1 
'. ISAVE .1 y·0 G 

,,0 G 

gi\'CS 5 .. 

gives 55 .. 

g ives u .. 

gives S"r 

~ I 

E 

~ r ~ 
E , 

1 jS:., 
_I , 
_I 

• 

- 1 
• 

~! 
~!:iI 
IS:! 

I 
• 
I, 
• 

L 
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4) To get b: 

Press IACt] 5, 0 "BG 
55" IACL] [SAve . ) 0 "BGB gi\'CS b 

51 To get a: 

El 0 5,El G "B gi \'cs a 

61 To get r: 

b 1SAVE .1 u,0 u,B gives r 

11 To get s (the standard error of y on x): 

SS,- ISAVE .1 , ]SAVE . \ 5,0G b ISAVE .1 
r. 

Sx,' 0G n ISAVE .1 2GB • • gives s 

(n is the number of observations) 

Example I : 
A commercial land appraiser has examined 6 vacant lots in the do~'ntown 
section of a local community. all of which have the same depths b~' dlffere~ t 
frontages and values. Based on the following input data. what t~ the rel<l' 
lionship between frontage ~nd 101 value? 

Input Data : 

Lot frontage (feet) 

70.8 

Solution 

Enter: 

, I . Ieexl 
70.8 IB 
75.2 ~ 

aa 

60.0 
85.0 
75.2 
69.5 
84.0 

soIB 8'IB 
69.' IB 8' IB 

aa D EI 

Lot value (S) 

10100 
8219 
'5000 
,1120 
999' 
13500 

See Displayed : 

]SlO\ 444.50 S, wrife down 

33378.93 55, write down 

9.48 <7, write down 
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2) • El 
10100 ~ 

'SOoo IB 
9995 1B 

8219 1B 
11120 !!j 
13500 IB 67934.00 S, 

ElEl 
ElEl a §] 

800366386.0 55, 

3) 70.8 ISAve .1 10100 0 

4) 

60 ISAve .1 
85 ISAve .1 
75.2 ISAve . 1 11 120 0 G 

9995 0G 
13S000 G 

69.5 !sAve ' l 

84 !SAVE ' 1 

!ACt ! 67934 0 6 El 8 
33378.93 IRCli isAve . ] 0 
'ElGEl 

5) 1'''1 0 67934 I" yl 8 6 El 
Thus the equallon of the regression line is: 

y ~ - n09.66 + 256.9 x 

2497.80 u , 

5148096.50 5 " 

256.90 b 

- 7709.66 a 

write down 

write down 

write down 

write down 

write down 

wrife down 

Without considering the other variables, Ihe appraiser could now predict 
(based on past sales) thaI a lot with 65 feet hontage would have an apprO)c:i­
mate value 01: 

y .. - 7709.66 - 256.9 x 

- - 7709 .66 + 256.9 (65) 
.. $8988.84 

Continuing the keystrokes lrom 5), r , r2 , alld s can be found: 

6) 

7) 

256.9 !SAve.1 9.48 ~ 2497.8 B 2. 
800366386 !s Ave . ! 7709.66 ICHS! !SAVE ' 1 

67934 0 G 256.9 !SAVE .1 5148096.5 

ff o G 61,,,, ·j 2 GEl • • 

.98 r 

.95 r: 

626. 19 s 

I 
E:" ' I 
1::" ' I 
r- ' 
~ ! 
.:; ! 
E I 
E I 
E 

E 

E 

E 
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CANADIAN MORTGAGE CALCULAT)ONS 

All the monthly payment mortgage calculations explained thus far in this 

text haye based their solutions on the United States convention of com· 

pounding interest monthly. In Canada. interest is compounded semi­

annually with payments occurri ng monthly. resulting in a different monthly 

mortgage factor than programmed in the HP-80. This difference can be 

handled easily on the HP·SO by the addition of a few keystrokes. For any 

problem requiring an input for • . the Canadian mortgage fac tor is 

calculated first and then this value is entered for • in the calculation to 

give the answer for Canada. 

To find this factor. information is entered as follows: 

I ) Enler6 . 1 a , 
2) Enter the annual interest rate !SAVE .1 
3) Enter 200 BIG •• to obtain the Canadian monthly 

mortgage (aclOr. 

The examples below show how this faclor is used for . in Canadian 

mortgage problems . 

Example I : 

Periodic Payment Amount 

What is the monthly payment required to fully amortize a 30 year, 

$30.000.00 mortgage if the interest rate is 9%1 

Solution 

Enter: 

tj·2) 6. '. 9 !sAve . ] 

3) 2ooEl,G •• 
ISTo] 

30 ISAVE ' I t2 0 . 

30000 • III 

See OIapleyed : 

.74 

360.00 

.74 

237.85 

Canadian 

mortgage 

factor 

tolal monthly 

periOdS in 

mortgage life 

mon"'~ 
inlereSt 

factor 

monthly 

payment 
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Example 2: 

Number or Perktdlc Payments 10 Fully Amortize a Mortgage 

An investor can afford to pay $380 per month on a $56.000 mortgage. If the 

annual interest rate is 7¥4 %. how long will il take to complete ly amortize this 

mortgage? 

Solution 

Enter: See Displayed : 

1)-2) 6. '. 7.75 [SAvE t l 

3) 200 8 1 G ill. " 

380 II 360.00 

56000 111 • 435.67 

36.31 

Canadian 

monthly 

mortgage 

factor 

monthly 

payment 

total 

monthly 

payments 

total years 
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EQUITY INVESTMENT ANALYSIS 

Equity Investment Analysis is a method of evaluating income producing real 

estate investment alternatives on aprelru basis. Two key factors in this type 

of analysis are the anticipated income stream that the property will provide 

and the property's projected resale value at the end of the investment 

horizon. Based on this and the current price of the property. an equity yield 

rate can be found giving an indication of the profitability of the investment. 

One of the basic equations used in real estate equity analysis relates the 

income stream. sales price. projected appreciation or depreciation, and 

amounf of mortgage as follows: 

R=Y-MC 

Where 

-Apprec. 

+Deprec. 

R = reversion 

Y = equity yield rale 

M = mortgage 

I NOI ... 
-S 0 --.- = Overall Capllaltzauon Rate 

" Price 

C = mortgage coefficient (imbedded in calculation) 

115" = sinking fund factor for depreciation or appreciation 

NOI = net operating income 

Without using any tables the HP·80 enables the user to evaluate his 

potential investment 10 determine if it meets his objectives. Solutions for 

equity yield rale, equity investment value . and future sales price are all 

included in the sect ions which follow . 

A brief explanation of tenus frequently used in real estate analysis is 

given here in order to aid in understanding the problems and results more 

fully. 
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Annual Net Cas h Flow is the annual net ope rating income minus the annual 

debt se rvice (Le ., ann ual mortgage payments). 

Reversion is the future sales price minus the mortgage balance at the end of 
the projection period . 

Equity yield nate is that annual rate at which the present value of Ihe nel 

annual cash fl ows plus the present value orthe equity revel1iion equals the 

equity investment value . 

Equity investment va lue is the equity in the property at the beginni ng of the 

projec tion period . 

Overall Capitalization Rate is the net operating income divided by the 

selling price. 

NOTE: 

Keystroke explanations for calcu/otions exp/Oined earlier in 

the text )(Jill not be repeated here (e.g. periodic payments , 

appreciation or depreciation , remaining ba/onCt). 

EQUITY YIELD RATE 

Given the projection period in years. revers ion amount, annual net cash 

flow, and equity investment value. the equity yield rate can be calculated as 

follows: 

I ) 

2) 

Calculate and enter reversion; press (SAVE .1 100 B ISl ol 

of years projection; press [SAVE .1 2 B Enter number 

0 . · 
3) Enter net annual cash flow; press [RCll EJ 2 0 • 
4) Enter equity inves tment value. press IRClI B • 

'" 
5) Press • • 2 B to obtain equity yield rate. 

[xample: 

365 

An apartment complex is lis ted for 51.960,500 and has an annual net 

operating income of 5 166,315.40. The prospective buyer is cons idering a 

down paymen t of $572,500 and wi li finance the remaining $1.388.000 for 

29 years at 8%. If the property appreciates a total of 20% over the ne:tl 10 

years, what would the equity yie ld rate be? 

Soluti(ln 

Using calculations from o ther sections it is found that the monthly mortgage 

payments arc $10,270.45 and therefore the annual net cash flow is $43 ,070. 

(NOI - debt service = net cash flow). 

I , 
I 

E:""' 
E; ! 
~! 
El 
El 

~ 

e l 

EI 
E! 
E! 
E! 
F! 
E! 
~! 
E! 
~! 
- !­
~ ! 
~! 
K! 

I 
• 

I 
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The remaining mortgage balance al the end of 10 years will be 

$1.201.922.57. 

To calculate Ihe reversion at the end of the tenth year. find the fu ture sales 

price and subtract the remaining balance. 

1 ) 

2) 

3) 

4) 

5) 

Enter: 

1960500 [S AVE .1 20 11 8 

1201922.57 G 
To find equity yield rate : 

1150677.43 ISAVE .1 
100 G I,ml 
10 !SAVE .1 2 EJ 365 

43070 I,eel G 2 0 III 
572500 I,eel G II 

See Displayed : 

2352600.00 future sales 

price 

1150677.43 reversion 

11506.77 

1825.00 

7.49 

49.75 

13.00 equity 

yield rate 

EQUITY INVESTMENT VALUE AND PRESE1\'T VAL UE 

Given the desired equity yield rate, projection period. annual net cash flow, 

and the re\·ersion, the HP-80 can solve for the equi ty im'estment value and 
present value of the investment (curent sales price). 

Infomlation is entered as follows: 

I) Enter projection period in years: press • . Enterequity yield rate 

in percent: press . Enter the re version, press •• 

!slol to find the present value of the reversion. 

2) Enter Ihe projeclion period in years: press • . Enter the equity 

yield rate in percent: press • 

Enter the annual net eash flow press II .. to obtain Ihe 
present value of the net cash flows. 

3) Press [RCl l G for the equity inves tment value. 

4) Entcr mortgage amount. press [!] to obtain current sales price or 

present value . 
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Example: 

An inveslOr has some money he wants to invest in real estate . One of his 

alternatives is a warehouse. cu rrently leased for \0 years, which generates 

$26,460 annually before debt service ( NOI). Because the warehouse is 

located in a growth area. he estimates the property should sell for $420.000 

at the end of 10 years , He can obtain an 8Yz%. 20 year mortgage for 

$240,000 which would have monthly payments of $2.082. 78. Ifhis desired 

yield is 11 % over 10 years. what would his equity investment val ue be and 

how much cou ld he pay for the property (what is the curre nt sales price)? 

Solution 

1) 

2) 

3) 

' ) 

Enter: 

Calculate Reversion 

85 1''',,112 El • 
2082.78 [STol III 
240000 1111 

120 B II 
a.s [SAVE t]12 B • 
B ill II 

[CHS] 420000 G IS101 

10 11 " • I'''I ID 

See Displayed : 

0.71 

2082.78 

240.00 

120.00 

0.71 

167984.38 

252015.62 

m ISlol 88755.99 

10 • 11 • 2082.78 

ISAVE .1 12 0 ICHsl 

26460 [+] II1II II 

240000 [+] 

-24993.36 

6637.38 

97393.37 

337393.37 

periodiC 

interest rate 

exact number 

of payments 

to amortize 

loan 

remainin9 

loan balance 

after 10 years 

reversion 

value 

present 

value 01 

reversion 

annual debt 

service 

present 

value 01 net 

cash flows 

equity Invest­

ment valoo 

current sa~s 

ptice 

c ,~ 

~ j­
Ej 
E ' 
~! 
E! , 
E I' . 
~ , 

E!a 
E! 
E!jJ 
E! 
E!a 

!jJ 
!lJ , -
, 

!-II 
!.11 

~ !-, 
i 

f:.... !iI 
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This calculation solves for the sales price at the end of [he projeclion period 

given the desired equity yield rate, annual net cash flow. equity investment 

value. projection period. and [he mortgage balance at the end o f the projec­

tion period . 

Infonnation is entered as follows: 

I) Enter the projection period in years press . : enter equity yield 

rate press . ; en ler annual ne t cash flow press III 
• ISTOI to get the future value of the annual net cash flows. 

2) Enter the projection period in years press • ; enter equity yield 

rate pre ss • ; enter equity inves tme nt value press 

•• to find the future value o f the equity investment; 

press IRCl l B to get the reversion amount. 

]) Enter mortgage balance at the end of projection period. press 

[!J to obtain the required future sales price. 

.' 
4) Enter the purchase price, press Ix-:yl • • to obtain the over-

all appreciation (if the answer is positive) or depreciation (if the 

answer is negative) . 

NOTE: 

These same keystrokes could be used/or in~estment properly 

where there is a net cash outflow instead 0/ income (e .g. 

LAnd with no impro~ements would have monthly debt service 

and tax payments). The only mod;ficatwn to the abol'e key­
strokes wOll ld be in step one. After entering the net cash flow, 

press ICHsl Qnd then press II • ISlol . 

Example: 

A shopping ce nter has an annual net cash now of S 14211 . 24. The desired 

equity yield rate is 14% over a 9 year period. If the current asking price is 
S616,000 what must the sales price al (he end o f year 9 be in order to achieve 

the desired 14% return? What overall appreciation does Ihi s represent? 

(Assume 25% equity ($ 154.000). 25 year mortgage at 8%. monthly pay­

ment = $],565.79. leaving a remaining balance of $385,5 22.04 al the end 

of year 9). 
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Solution 

Enter: See Dlspt.yed ; 

') ' . '4. 14211 .24 

III. §] 228592.72 luture value 

of cash flows 

2) ' . '4 . 
154000 •• 500800.07 Mure value 

01 equity 

Investment 

ElG 272207.35 reversion 

3) 385522.04 G 657729.39 future 

sales price .. 4) 616000 [K:;Y ! • • s.n overall 

appreciation 

ADDITIONAL CONS IDERATIONS 

In the preceding .sections of this chapler, all investment analyses were 

calculated on a pretax basis. However. income taxes play an important pan 

in the profitability of an investment, possibly making the difference between 
/I very profitable undertaking and a marginal one. Although it is beyond the 

scope afthis book to cover all talL: consideralions, ilshould be noted that by 

combining keystroke solutions listed in previous chapters, many after tax 

problems can be handled on the HP-SO. 

To doan after lax analysis, the yearly cash flows must be afte r tax. These 

cash flows can change depending on the depreciation method used, mort­

gage interest rate, and o ther fac tors. 

Using an accelerated method (declining balance or SOD) causes high 

depredation in the early years of ownership and thus lower taxable income 

and higher afte r tax cash flows . Based on IRS guidelines and investor's 

objectives, the right depreciation method can be chosen and the amount 

calculated (see Chapter 4, Depreciation Calculations). Yearly accumulated 

interest can be calculated using Chapter S, Simple Mortgages. 

The after tax cash flow in the year of resale requires considerations in 

addition to the yearly depreciation, expenses, interest , and income taxes. 

Transaction costs, excess depreciation, recapture, capital gains tax, and 

ordinary income tax must all be fac tored inlO the calculation to arrive at a net 

I:' • I· 
E' • 

I 
E • 

I 
• E: 

E !~ 
ELm 
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E 

E: 
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E: 
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.D 

..II 
I . 
• 
I , 

~ ! 
f! 1 

II 
L 

Equity Investment Analysis 99 

after tax figure. Once all of the yearly lax flows have been calculated. 

undoubtedly they will be uneven .so Chapter 10. Discounted Cash Flow 

Analysis. can be used to find an after tax net present value o r yield rate. 

Hopefully the above comments have generated ideas and additional 

considerations to be used in analysis , enabling you to match your needs and 

the HP-80's capabilities in order to perform after tax calculations. 

The examples below, I are just two possible applications of an after tax 

approach . In both cases, the annual cash flow s are net of expe nses. deprecia­

tion. interest. and income tax with the final year amount including the net 

proceeds from resale. 

LWt wish 10 thank Mr . LeR BUf/on oj Salt Lake City. Urah,jor theu two 

txalTlples. 

Example I: 

What initial investment amount will yield 9% on the following projected 

after tax cash flows (net spendable incomes)? 

V •• r C .. h Flow 

Solution 

, 
2 

3 

4 

5 

$12.000 

$11,000 

$10,000 

$ 9.000 

$28,000 (includes revers ion) 

The required initial investment equals the present value of the cash flow s 

discounted at the requ ired 9% yield nue. 

Enter: See DI'pl.lyed: 

0.00 

(To tioel present value ot uneven cash tlows. enter 0 as iniliallnwslment.) 

'2000 . [8 11000 . [8 
'0000 . [8 
9000 • [8 
20000 . [8 

11009.17 

20267.65 

27989.49 

34365.32 

52563.39 required 

Investment 
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Eumple 2: 

An investor purchases an investment property for 5572,500 down payment 

with the fotiow ing after tax cash nows (net spendable incomes) over II six 

year period. 

Year Cash Flow 

• $65.786 

2 $63,575 

3 $61.321 

4 $59,017 

5 $56,465 

6 $54,255 

What is the amount of the reversion necessary to produce an internal rate of 

return of 10.6%1 

(Reversion for after tax analysis equals the sales price minus the mortgage 

balance, income tax, and transaction cost at the end of the projection 

period.) 

Solution 

Ent.r : See Displayed : 

1) Find Net Present Value of Cash Rows 

" . 8 
10.6 . 572500 Ic"'1 1i - 572500.00 

65786 11 ~ - 513018.99 

63575 11 ~ - 461045.19 

6132' II ~ - 415720.56 

59017 II ~ - 376278.77 

56465 11 ~ - 342159.19 

54255 11 ~ ISlol - 312517.08 

2) Solve for the future value of the present value of the cash llows 

6 • '0.6 • I,cel 
IIII §) 572011 .19 reversion 

required to 

achieve II 10.6% 

yield rate 
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CONCLUSION 

In this book we have endeavored to provide basic calcu lations for Real 

Estate and o ther business purposes. Obviously. many more solutions are 

possible on the HP-80. It is hoped that from the basic examples given here, 

the reader will be able to recognize similar problem types and combine 

solutions applicable to his individual needs. thus shortening his calculation 

time and ex panding the useful ness of the HP-80. 
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