Hewlett-Packard 17BI1 Tutorial

To begin, look at the face of the cdculator. Most keys on the 17BII have two functions. akey'sprimary
function is noted in white on the key itsdf, while the key's secondary function is noted in gold above the
key. To usethefunction on the key, amply pressthe key. To access the gold function above each key,
firg pressthe key withthe solid gold face, whichwewill cal the "gold shift" key, and thenpressthe desired
function key. (Notethat the gold shift key is near the lower Ieft corner of the caculator keyboard.)

Turning the Calculator On and Off

To turn on the caculator, press.

Notethat the ON key is on the lower |eft corner of the keyboard—the face of the key hasawhite"CLR,"
while the word "ON" appears below the key. Also, we will designate keys throughout thistutoria by the
use of samdl boxes, asabove. To conservethe battery, the caculator turnsitself off about 10 minutes after
your last keystroke.

To turn the caculator off, press. .

Hereweare using the solid black square to represent the gold shift key. Thus, the keystrokes to turnthe
caculator off are (1) pressthe gold shift key, and (2) thenpressthe CLR key. Notethat the word "OFF"
gopears above the CLR key ingold. Thus, by pressng the gold shift key first, we are activating the gold
function above the CLR key, which isthe off function. Also, note that pressing the gold shift key places
alittle“up arrow” symboal in the upper left corner of the display. Press the gold shift key again and the
symbol goesaway. The . key isatoggle key that switches back and forth between the “regular” and

the “gold’ functions. . is like the typewriter shift key. After you pr%s., look only at the gold writing.

Note that the calculator has a continuous memory, so turning it off does not affect any data stored in the
caculator.

The Menu System

TheHP17BI| differsfrommeany ca culatorsinthat it usesamenusystem. Toaccessthemainmenu, pra{.
. The display shows five menu choices: FIN, BUS, SUM, TIME, and SOLVE. To accessone
of the menu choices, press the arrowhead key directly below the appropriate choice. To illustrate, press

the arowhead key directly below FIN. (Wewill designate this operationby PN ], Thus, a shaded box
means press one of the arrowhead keys rather than one of the regular keys.) Now anew set of menu
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choices appears. Press to get into the time vaue of money menu. To get back to the main menu,
ether press. or press anumber of times until the menu items stop changing.

Clearing the Calculator

To clear the cdculator’s memory, press. .

Clearing the cdculator is very important, snce unwanted data in memory can result in improper
caculations, and hence wrong answers. It isbest to get into the habit of autometicaly dearing memory
before garting a cdculation. Occasondly, you may purposely want to save data, but, ingenerd, youwill
be entering dl new data, so sarting with a clear memory is the safest gpproach.

There are three different levels of clearing data:

. clears dl memory and the display.

clears the entire digplay, but not the memory.
clears numbers on the display one a atimeif you made a mistake entering data.

Changing the Display

To change the number of decimd places from 2 to 4, press| ose | [ax ][4 ] [weur | Now press
55555555 L INPUT_| 5 555 5555 is displayed.

Notethat the caculator display itsdlf is often used to designate caculator functions. When thisoccurs, we
shade the box as above. To invoke the function displayed, press the arrowhead key directly below the
function.

To change from 4 places to 2, press . Now press 5555.5555 .

5,555.56 isdisplayed. (Rounding is autométic.)
We usudly set the display to 2 places, which is especidly convenient when working with dollars and

percentages. However, we oftenuse4 placeswhendeding withinterest rates and rates of return that are
entered as decimdls.

To control the brightness of the display, hold down and press or D
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Periods per Year Setting

One important setting that can cause problems isthe periods per year setting. To check the current setting,

firg pr&s. to get the main menu, and then pras . The display shows the setting

for periodslyear. The calculator comespre-set at 12 periods per year, thet is, it assumes calculations will
be done on amonthly basis. However, the problemsin finance textbooks generdly use 1 period/year. To
change to Vyear:

1) From the main menu, pressl AN ] [vm | [orrer |[ 1] [eve |

2) Return to the main menu by pressing three times or . .

Time Value of Money (TVM)

To enter the time vaue of money menu, do the following:
From the main menu, press .

In generd, TVM problems involve four variables—three are known and the fourth is unknown.
Lump Sums

To begin, we condgder TVM cdculations with angle (lump) sums. In this Stuation, we do not have

payments, o be sure to ether press , which sets the payment (PMT) equd to O, or enter
0 for the PMT. If you know any three variables, you can find the vaue of the fourth.



Hewlett-Packard 17BIl Tutorial
Page 4

Example 1:

What isthe FV of $100 after 3 yearsif theinterest rate is 26 percent? Firdt, clear with.
and enter the following data:

3 [v]
26 [1ar ]
100 [~v]

0 (Optiond if registers are cleared.)

Next, press and the future value of -$200.04 is displayed.

The HP isprogrammed so that if the PV is+ thenthe FV is displayed as - and vice versa, because the HP
assumes that oneis an inflow and the other is an outflow. If you are entering both PV and FV, one must
be entered as negative and the other positive.

Example 2:

What isthe PV of $500 due in5 yearsif the interest rate is 10 percent? Clear datafirst and then enter the
fallowing:

5 [v]
10 [woe ]

0 (Optiond if registers are cleared.)
500

Next, press and the present value of -$310.46 is displayed. Thus, $310.46 will grow to $500in 5
years at a 10 percent rate.
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Example3:

Assume a bond can be purchased today for $200. It will return $1,000 after 14 years. The bond pays
no interest during itslife. What rate of return would you earn if you bought the bond?

14
200 (T he key changesthe sign.)
0
1000

Next, pr&ss and arate of return of 12.18 percent is displayed.

Remember to pres to convert the 200 to -200 because the purchase of the bond is a cash outflow!

Now suppose you learn that the bond will actudly cost $300. What rate of return will you earn?

Override the -200 by smply entering 300 and then pr&ss to get 8.98 percent. If you
pay more for the bond, you earn less on it. The important thing, though, is that you can do “what if”
andyses with the calculator.

Ordinary Annuities

Now we will usethe PMT key, and either the PV or the FV key, depending on whether we want to find
the PV or the FV of the annuity.
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Example 1:

What isthe FV of an annuity of $100 paid a the end of each year for 5 yearsif the interest rate equas 6
percent?

2 3 4 5

0, 1
/)%0)))))3))))))))3))))))))3))))))))3))))))))1
100 -100 -100 -100 -100

5

IH

6 1%YR

0
100

Now press the key, and an FV of $563.71 is displayed.

Example 2:

What isthe PV of the same annuity?

Leave datain calculator, but enter O asthe FV to override, then press to get $421.24.
Annuities Due

Each payment of an annuity due occursaat the beginning of the period instead of a the end aswitharegular
annuity. In essence, each payment is shifted back one period. To analyze annuities due press
Lrvm | otrer || e5s | Thewords“BEGIN MODE" appear onthe screen. Now the HP andlyzesthe
cash flows based on beginning of period payments. Change back to end mode by pressing . To
get back to the TVM menu press.

Interest Conversion

Thefollowing equation is used to convert anomind rate to an effective rate.

kmr .y

EAR =

1+

Given: kyom = 10% and m = 12 payments/year,
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0.10]™ _
12

Thisformulaisfine, however, the caculator can be used to convert the rates much faster.

EAR = [1 + 1 = (1.0083)!2 - 1 = 1.1047 - 1 = 0.1047 = 10.47%.

From the main menu pressl An_|[ iowv || per |

Now, enter 12 and then pressm to compound 12 times per yesr.
To enter 10 percent as the nominal rate, press 10 .

Now, to determine the effective rate smply preﬁ and 10.47 percent is displayed.

Cash Flow Operations
The HPis useful for finding the PV, FV, and IRR (rate of return) of a series of unequa cash flows.
Example 1: Uneven Cash Flows
Assaume the fallowing cash flows
2 3 4

0 1o 1
7355))72)))2)022))00003)00)0)1
0 50 100 150 200

Wheat isthe PV of these CFs? Clear the memory by pressng N .

Y oushould aso clear any previoudy entered cashflowlistsbyprng' an ][ creo |l [cLearpara

YES

Now, pressL#T | until “#TIMES PROMPTING: OFF” isdisplayed because each cashflowis differert
than the one before it and thus occurs only onetime. Thereisno need for the HP to prompt you for the
number of times that a particular cash flow occurs since each oneis different than the one beforeit.
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The screen should now display “FLOW(0)=7". Next, enter the following:

0 This enters 0 as the cash flow at time 0.

50 LINPUT This enters 50 as the CF,.
100 [LINPUT This enters 100 as the CF,.
150 [LINPUT This enters 150 as the CF.
200 LINRUT This enters 200 as the CF,.

After dl the cashflows have been entered, preﬂs to returnto the menu. Select and “NPV,
NUS, NFV NEED %" is displayed.

Now enter the 10 percent interest rate by pressing 10 .

At this point the HP knowsthe cash flows, the number of periods, and the interest rate. To find the NPV,
pressL¥ ] to get PV = NPV = $377.40.

Example 2: Embedded Annuities

Assume the following cash flows, whichcontain embedded annuitiesor groups of equal, consecutive cash
flows

010%1 2 3 4 5 6 7 8 9

731333113)1113333331113)111333>3311)3)1113333>)3)133))))))3))))
N1
0O 100 100 100 200 200 300 300 300 300

What' sthe PV?

Clear the previoudy entered cashflow listsby prng| e |[crio | [l [ceearoata |[ves | from the
man menu.

Now enter until “#TIMES PROMPTING: ON” isdigplayed. After eachcashflow isentered the
caculator will prompt you for the number of timesthat cash flow occurs. This feature saves you from
having to enter identical, consecutive cash flows one by one. If each cash flow is different than the one
before it (see previous example), then the “#TIMES PROMPTING” can be turned off.
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The screen should now display “FLOW(0)=7".
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Next enter the cash flows.

0 Thisenters 0 as CF,.
100 This enters 100 as the CF,.

3 Thistdls the HP that the $100 CF occurs three consecutive times.
200 This enters 200 as the CF,.

2 Thistdls the HP that the $200 CF occurs two consecutive times.
300 This enters 300 asthe CF,,

4 This tells the HP thet the $300 CF occurs four consecttive times

After dl the cashflowshave been entered, press to returnto the menu. Select and “NPV,
NUS, NFV NEED 1% is displayed.

Now enter the 10 percent interest rate by pressing 10 .

At this point the HP knowsthe cashflows, the number of periods, and the interest rate. To find the NPV,
press| N | to get PV = NPV = $1,099.94.

Ladtly, the and keys canbe used to view your cash flow list entries. Fird, exit to the menuthat
looks likethis:

| cacc || insr || peer || name || cer || #72 |

Then amply usethe and keysto view the cash flow entries.
Example 3: The Rate of Return Offered by an Investment (IRR)*
Assume that we invest $1,000 now (t = 0) and then expect to receive an uneven set of cash flows.

Hereisthe CFtimeline

11t a negative CF occurs at the end of a project’s life, then the HP may give an error message, indicating that
there are two IRRs. Enter data, then enter 10 to get the first IRR. Then enter a large percentage, such as
100 tofind the other IRR. Y ou might have to experiment with “guesses’ to locate the two IRRs.
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0 1 2 3 4

/333113333)1333331133333111333))))))))1
-1000 300 400 200 600

What rate of return will we earn?

Clear the previoudy entered cash flow lists by prng| Fn ] [creo | [l [ctearoata |[ ves | Now
press until the “#TIMES PROMPTING” isturned off.

Now enter the cash flows as follows:

1000

300 LINPUT
400 LINPUT
200 LINPUT
600 LINPUT

After dl the cashflows have beenentered, press to returnto the menu. Select and “NPV,
NUS, NFV NEED 1% is displayed.

Now enter the 10 percent interest rate by pressing 10 .
At this point the HP knows the cash flows, the number of periods, and the interest rate.
Tofind the IRR, press "% | to get IRR = 16.71%.

Y ou candso determine the NPV of the investment. L eave dataentered and then enter the opportunity cost
interest rate, say 8 percent. To find NPV press.

g [oo ][]

The NPV of $220.50 is displayed. Thus, the PV of the cash inflows exceeds the cost of the investment
by $220.50.

Statistical Calculations
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The HP can aso be used for severd types of Satistical caculations.

Mean and Standard Deviation (F)

Year Sdes
1994 $150
1995 95
1996 260

What' s the mean (average) and standard deviation (F) of sdes over the 3 years?

Thefirs Sep isto enter the datainto asum list. From the main menu press.

Clear any previoudy entered sum lists by next pressng:

.| CLEARDATA || YEs |

“ITEM(1)=?" isdisplayed.
Enter the sdes datainto the sum list asfollows:

150
95
260

Now preﬁ to return to the menu and then pras to digplay the following menu:

| TOTAL || MEAN || MEDN || STDEV || RANG Il MORE |

Press|MEN | and the mean of $168.33is displayed.

Press and the standard deviation of $84.01 is diplayed.
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Linear Regression

Beta coefficients can be caculated by usng the HP slinear regression capabilities. The X (independent
variable) and Y (dependent variable) values must be entered in the proper sequence, wherethe X datais
on the horizontal axis (market) and Y datais on the verticd axis (stock).

Year Market (Ky) Stock (k;)

1 23.8% 38.6%
2 -7.2 -24.7
3 6.6 12.3
4 20.5 8.2
5 30.6 40.1

Enter the data as follows.

To clear any previoudy entered ligt, from the main menu, press:

| SUM |.| CLEARALL || YES I

Firg we must create two sum ligts: one for the x-valuesand one for they-vaues. Each lig must have the
same number of items.

To creste asum lig for the x-vaues do the following:

Enter the five X variables;

P
H
S

23.8

H
z
&
-

7.2

Z
S

6.6 LN

z
H
S

20.5

|

306 [

Now we mugt storethis lis under a name before we create another sum list for the'Y variables. Store the
X vaiable sum lig asfollows

| EXIT || NAME |
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The HP now asks you to input aname for the sum lis. We will namethelist “X” by pressng:

Lwxvz [ x |[ eur ] Of course you could have named the list any name that
aufficently describes the contents of the lig (market
return) such as KM or MKRT.

We have just crested asum list names“ X”, which contains the five X variables.

The display now shows“ITEM(6)=7" but we need to create a sum lig for the Y variables sarting with
Item(1). To createanew sumlistfor Y, start anew list asfollows:

Thistdlsthe HP to gart anew sum lig.

Now smply enter the Y variables and namethelist “Y” just asyou did for the X variables above.

Next pre$| CALC || MORE || FRCST |

At thistime, the HP asks you to sdlect the X variable from the lists we crested:

Press| X | to salect the list named *X” and press|Y_] to select the list named “Y” asthe Y variable.

Next, we must sdect the curve-fitting modd we want to use by pressing:

| more | mopL || LN |

To cdculae the curvefitting results, press

Cdculates the correlation coefficient, 0.91.
Calculates the Sope coefficient, or the beta coefficient, 1.60.
Cdculates the Y -intercept, -8.92.

That'sdl thereistoit!

Amortization

The amortization menu calculates the loan balance after payments are made and cal culates the amount of
the payments gpplied toward interest and principd.
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Example:

Asaume a $1,000 loan at 10 percent with annua payments is amortized over 3 years. Create an
amortization schedule for thisloan.

From the main menu, prees| en | [ vm | [orrer |[ 1] [erve |tosapayments/year equal to 1.

Exit to the TVM menu and enter the following:

3
10
1000

Next, to calculate the payment press and the loan payment of $402.11 is displayed.

Now press| oHeR || AMRT | {5 enter the amortization menu.

Key in the number of payments for which to caculate the amortization schedule:

1 Weentered 1 because we want to determine the principa paid, interest paid, and
remaining balance after each payment is made.

Now press:
Digplaysinterest paid in first year: “INTEREST =-100.0".
Displays principal paidin first year: “PRINCIPAL = -302.11".

Digplays bdance a end of first year: “BALANCE = 697.89".

To calculate the amortization schedule for the second yeer, press| next | [t [ e [ eac |

Repest for the third year.

The amortization table you creete should contain these results. If not, try it again.

Beg.Ba. Payment _Interes Princ. Repmt. Ending Bdl.
1 1,000.00 402.11  100.00 302.11 697.89
2 697.89  402.11 69.79 332.32 365.57
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3 365.57

402.11

36.56

365.55

.02



