Hewlett-Packard 12C Tutorial

To begin, look at the face of the cdculator. Every key (except the arithmetic functionkeysin the far right
column and the five keys on the bottomleft row) has two or three functions: each key’s primary function
is noted in white on the key itself, while each key’ s secondary function is noted in gold above the key or
in blue on the lower face of the key. To use the function on the key, smply pressthe key. To accessthe
gold functionabove eachkey, fird pressthe gold key, which we will cdl the “gold shift” key, and then
pressthe desired function key. (Note that the gold shift key is near the lower |eft corner of the caculator
keyboard.) To accessthe blue function on the bottom of each key, first pressthebl uelzl key, whichwe
will cal the “blue shift” key, and then press the desired function. (The blue shift key islocated just to the
right of the gold shift key.)

Turning the Calculator On and Off

To turn on the calculator, press .

Notethat the ON key is on the lower |eft corner of the keyboard—the face of the key hasawhite"ON".
Also, wewill designate keys throughout thistutoria by the use of smdl boxes, asabove. To conservethe
battery, the caculator turnsitsaf off about 10 minutes after your last keystroke.

To turn the calculator off, press again.

Also, notethat pressing the gold shift key places alittle “f” in the lower Ieft corner of the display. Pressng

the blue shift key places alitle g’ at the bottomof the display. Pressthel_ X | key and the symbol goes
away. The shift keys are toggle keys that switch back and forth between the “regular” and the “gold” or
“blug’ functions. They are like the typewriter shift key. After you pressthe“gold” (or “blue’) key, look
only a gold (or blue) writing.

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

Clearing the Calculator

Clearing the cdculator is very important, Snce unwanted data in memory can result in improper
caculations, and hence wrong answers. It is best to get into the habit of automaticaly clearing memory
before sarting a cdculation. Occasonaly, youmay purposaly want to save data, but, in generd, you will
be entering dl new data, so sarting with a clear memory is the safest gpproach.
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There are four different levels of clearing data:

clearsdl memory and the display.

clearsthe entire display, but not the memory.
dears thefinancial register but not the display.
clears the statistics register and the display.

Note that the keys above are designated as CLEAR keys on the face of the calculator.

Changing the Display
Enter 5555.5555.

To change decimasfrom 210 4, preﬁ . 5,555.5555 is displayed.

To change from 4 placesto 2, press . 5,555.56 isdisplayed. (Rounding is automatic.)

We usudly set the display to 2 places, whichis especidly convenient when working with dollars and
percentages. However, we often use 4 places when dedling withinterest rates and rates of returnthat are
entered as decimals.

Time Value of Money (TVM)

The TVM keys are located on the top row of the keyboard.

Lo ] Cev ] [omr J[ev ]

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

Lump Sums

To begin, weconsder TVM cdculations with single (lump) sums. Inthissituation, wedo not usethe PMT
key, 0 be sure to either clear dl, whichsetsthe payment (PMT) equal to O, or enter 0 asthe PMT when
entering the input data. 1f you know any three variables, you can find the value of the fourth.
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Example 1:

What isthe FV of $100 after 3 yearsif the interest rateis 26 percent? Firgt, clear with .

Next, enter the data.

3 [n]
26 Li]
100 7]

0 (Optiond if registers are cleared.)

To determine the FV smply press and the FV of -$200.04 is displayed.

The HPisprogrammed so that if the PV is+ then the FV is displayed as - and vice versa, becausethe HP
assumes that oneis an inflow and the other is an outflow. When entering both PV and FV, one must be
entered as negative and the other positive.

Example 2:

What isthe PV of $500 due in 5 years if the interest rate is 10 percent? Clear first and then enter the
following datax

5 [n]
10 1]

0 (Optiond if registers are cleared.)
500

Pressing the key reveds that $310.46 will grow to $500 in 5 years a a 10 percent rate.
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Example 3:

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 (Thel.es | key changesthe sign)
0
1000

Smply pressthe EI key and the HP cdculates the rate of return to be 12.18 percent.

Remember that the HP is programmed so that if the PV is + then the FV isdisplayed as - and viceversa,
because the HP assumes that one vaue is an inflow and other is an outflow. Also note that the negative
sgnis placed on the 200 PV entry by pressing the key marked “CHS’ for change sign.

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

Override the-200 by entering 300 , then presslzl to get 8.98 percent. If you pay morefor
the bond, you earn lessonit. The important thing, though, isthat you can do “what if” andyses with the
caculator.

Now preﬁs to turnoff the calculator. Thenturnonthecacul ator. Thedisplay till shows8.98.
Thememoryis not erased. What was on the screen when you turned the calculator off returns whenyou

turn it back on. Now pres. What was on the screen is gone, but pras [n] togetN =
14. The other memory registers aso retain information unless you press .
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Ordinary Annuities
Example 1:

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

3 4 5

/)6)3)))))3))))))))3))))))))3))))))))3))))))))1
-100 -100 -100 -100  -100

5

][]

6

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 occursat the beginning of the period insteed of at the end aswitharegular

annuity. 1n essence, each payment is shifted back one period. To analyze annuities due press@ .
The word “BEGIN” gppears on the screen. Now the HP andyzes the cashflows based on beginning of

period payments. Change back to end mode by pressing E .
Interest Conversion

The following equation is used to convert anomind rate to an effective rate.

+k“°"m—1.

EAR =
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Given: kyom = 10% and m = 12 paymentslyear,

12
However, it's much easier to convert the nomind rate using the calculator:

Firg, clear the financid regiger, .

10
12 ][0

Lcns |[ vt |[ Fv | 10.47% shows on the screen.

_ 0.10™ _ 12 - = =
EAR = |1 + —| -1= (10083 - 1 = 1.1047 - 1 = 0.1047 = 10.47™.

Cash Flow Operations
We can dsofind the PV, FV, and IRR (rate of return) of a series of unequd 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

What isthe PV of these CFs?

Firs clear the HP sfinancid register, .

0 El Sets CF, equd to 0.
50 Lol Sets CF, equal 10 50,
100 Lo]
150 Lo]
200 Le]
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The CFsfrom thetimeline are entered. Now enter the interest rate:

10 L[]

At this point the HP knows the cash flows, the number of periods, and the interest rate. To find the PV,

press[' ] to get PV = NPV = $377.40,
Example 2: Embedded Annuities

We have these cash flows, which contain embedded annuities;

010%1 2 3 4 5 6 7 8 9

/3333)333)311333)31)333)31))33))1))13)13)11)3))1))13)1))))3))))

N1
0 100 100 100 200 200 300 300 300 300

What' sthe PV?

Clear the HP, .

o [ol[cr]
100 [oller]
3 [o][n]
200 Lollcr]
o> [e][n]
300 [ollcr]
4 [o][n]

Now the HP knows the cash flows. Thus, enter the interest rate:

10 [
Now press|*] to get PV = NPV = $1,099.94.
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To check your entries.
0 to see Ch.
1 to seefirst CF entry, 100.00 in this example.

1 [rec J[o ][] to see how many times CF, isrepested. The display shows that
the first CF occurs three consecutive times.

Example 3: The Rate of Return Offered by an Investment (IRR)?

Assume that we invest $1,000 now (t = 0) and thenexpect to receive an uneven set of cash flows. Here
isthe CFtimeline

0 1 2 3 4

/311113333)3333311333331)1)3))))))))1
-1000 300 400 200 600

What rate of return will we earn? Enter the following:

1000 | cHs |E|| cF, |
300 Lo]
a00 Lol
200 Le]
00 Lol
= 16.71%

11f 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 and then| RCL | E RIS | to get the first IRR. Then enter a

large percentage, such as 100 and then | RCL | EI | Rlsl to find the other IRR. You might have to
experiment with “guesses’ to locate the two IRRs.
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Y oucandso determine the NPV of theinvesment. L eave dataentered and then enter the opportunity cost
interest rate, say 8 percent. To find NPV press.

g [][][vev]

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

Statistical Calculations

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?

Usethe E+ key to enter data:
Clearsthe Satidtica register.
150 A number 1 is displayed.
95 A number 2 is displayed.
260 A number 3isdisplayed.

Determine the mean and standard deviation by smply pressing

(o] The mean equas $168.33.
El The stlandard deviation is $84.01. Sisthe sample standard deviation.
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Linear Regression

Beta coefficients can be caculated by using the HP s linear regression capabiilities. The X (independent
variable) and Y (dependent variable) values must be entered in the proper sequence, where X dataison
the horizontd axis (market) and Y datais on the vertical axis (stock).

Y ear 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:

Note: The order in which the datais enteredisvery important. The'Y vaue (k) must be entered before
the X vaue (ky).

386 23.8
24.7 7.2
123 6.6
8.2 205
40.1 306
0 EI The value -8.92 isy when x = 0, or k whenk,, = 0,
which isthe vertical axisintercept.
E Storesthe vdue of the Y intercept for use in caculating the dope
(beta).
0 E 557 isthe vaue of x wheny = 0.
[rec Jglens [xav J[ -] The value displayed, 1.60, is the dope coefficient, or the
beta coefficient.

Amortization
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The HP can dso be usad to cdculate amortization schedules.

Example:

Determine the interest and principa paid eachyear and the balance at the end of each year onathree-year
$1,000 amortizing loan which carries an interest rate of 10 percent. The payments are due annually.

Perform the following steps:

3
10 L[]
1000

PMT

Clearsthe financid regigter.

A payment of -402.11 is displayed.

Thisis the amortization schedule corresponding to the loan.

Beg. Bdl.
1 1,000.00
2 697.89
3 365.57

Payment _Interest _Princ. Repmt. Ending Bdl.

402.11  100.00 302.11 697.89
402.11 69.79 332.32 365.57
402.11 36.56 365.55 .02

With the data till entered in the TVM menu, do the following:

) [ (e ]

X =Y

[0 Cowonr ]

Tdlsthe caculator that you want to amortize the first payment only. The
display shows -100.000, which is the interest payment during the first
year. Writeit into atable as 100.00.

The display shows-302.11. Thisisthe repayment of principd inthefirst
year. Writeitinthetable.

The display shows 697.89. Thisisthe remaining principa baance a the
end of thefirst year. Write it down.

Thistelsthe caculator that you want to amortize the next payment only.

The number of payments keyed in just before @ is taken to
be the payments fallowing any that have been dready amortized. Thus,
keying in 1 at this step moved you into the second payment period.




Hewlett-Packard 12C Tutorial
Page 14

-69.79 isthe interest paid in Year 2.
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X 2Y -332.32 isthe principal paidin Year 2.
365.57 isthe ending balance at end of Year 2.
1 3556 istheinterest paidin Year 3.
X 2Y -365.55 is the principa repayment in Year 3.
0.02 isthe balance at end of Year 3.
See the manud for an explanation of how to do monthly amortization.
Next, with the data il in the calculator, do the following:
1000 Thisreturns the cdculator to the origina principa baance of $1,000.

3 Tdls the caculator that you want to amortize the first three payments
together. Inthisexamplethereare only 3 payments, but that isnot dways
the case. The display shows-206.35. Thisisthetotd interest paid over
Years1to 3.

X 2Y -999.98 is the total repayment of principal over Years 1 to 3.

RCL 0.02 is the remaining balance.



