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INTRODUCTION

In an effort to provide continued value to it's customers, Hewlett-Packard is introducing a unique service for
the HP fully programmable calculator user. This service is designed to save you time and programming effort.
As users are aware, Programmable Calculators are capable of delivering tremendous problem solving potential in
terms of power and flexibility, but the real genie in the bottle is program solutions. HP’s introduction of the first
handheld programmable calculator in 1974 immediately led to a request for program solutions — hence the begin-
ning of the HP-65 Users’ Library. In order to save HP calculator customers time, users wrote their own programs
and sent them to the Library for the benefit of other program users. In a short period of time over 5,000 programs
were accepted and made available. This overwhelming response indicated the value of the program library and a
Users’ Library was then established for the HP-67,/97 users.

To extend the value of the Users’ Library, Hewlett-Packard is introducing a unique service—a service designed
to save you time and money. The Users’ Library has collected the best programs in the most popular categories from
the HP-67/97 and HP-65 Libraries. These programs have been packaged into a series of low-cost books, resulting
in substantial savings for our valued HP-67/97 users.

We feel this new software service will extend the capabilities of our programmable calculators and provide a
great benefit to our HP-67/97 users.

A WORD ABOUT PROGRAM USAGE

Each program contained herein is reproduced on the standard forms used by the Users’ Library. Magnetic
cards are not included. The Program Description | page gives a basic description of the program. The Program
Description Il page provides a sample problem and the keystrokes used to solve it. The User Instructions page
contains a description of the keystrokes used to solve problems in general and the options which are available to
the user. The Program Listing | and Program Listing Il pages list the program steps necessary to operate the calcu-
lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent
information about data register contents, uses of labels and flags and the initial calculator status mode is also found
on these pages. Following the directions in your HP-67 or HP-97 Owners’ Handbook and Programming Guide,
“Loading a Program” (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing | and
Program Listing Il pages. A number at the top of the Program Listing indicates on which calculator the program
was written (HP-67 or HP-97). |If the calculator indicated differs from the calculator you will be using, consult
Appendix E of your Owner’s Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97
keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-97 are totally compatible, but
some differences do occur in the keycodes used to represent some of the functions.

A program loaded into the HP-67 or HP-97 is not permanent—once the calculator is turned off, the program
will not be retained. You can, however, permanently save any program by recording it on a blank magnetic card,
several of which were provided in the Standard Pac that was shipped with your calculator. Consult your Owner’s
Handbook for full instructions. A few points to remember:

The Set Status section indicates the status of flags, angular mode, and display setting. After keying in your
program, review the status section and set the conditions as indicated before using or permanently re-
cording the program.

REMEMBER! To save the program permanently, clip the corners of the magnetic card once you have
recorded the program. This simple step will protect the magnetic card and keep the program from being
inadvertently erased.

As a part of HP’s continuing effort to provide value to our customers, we hope you will enjoy our newest concept.
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STOCK PORTFOLIO VALUATION ., , 1
This program evaluates a portfo]1o 'of stocks g1ven the current market pr1ce

per share and the annual dividend. The output includes the new portfolio
value, the percent change in value, and the current dividend yield as a
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by the Portfolio Data Card program.
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Program Deseription 1

Program Title  Stock Portfolio Valuation.

Contributor’'s Name Hewlett-Packard
Address

City ] . _______State _ Zip Code
\

( .
Program Description, Equations, Variables Data cards created with the Portfolio Data Card program

provide initial purchase price of a stock and the number of shares for a portfolio
of any size. =~ This program prompts user one stock at a time. User inputs
_current market price and annual dividend. Price input: 25-5/8 is inputed as
25.58. Program returns the percent change of value of each stock and prompts the
_____ user for the next stock. If more than one data card is used the program prompts
user by flashing repeditive 18's until a new data card is inserted.

_When all current prices have been entered, user initiates the valuation of the
_total portfolio. Output includes original portfolio value, new portfolio value,
_% change in value, date original portfolio was created, and annual dividend yield

Operating Limits and Warnings _ Shares selling for more than 999 dollars @ can not be
used (such shares have existed although rare).

This program has been verified only with respect to the numerical example given in Program Description /l. User accepts and uses I
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\_ _J/




? Program Deseription 11

r Sketch(es)

Sample Problem(s) Sample data includes the following information:

1) 100 shares at 25-5/8 @, 2) 200 at 30-1/4, 3) 50 at 89-7/8, 4) deleted stock
5) 500 at 65-1/4 [data is packed by data program so that register 1 contains

100.025625] Date portfolio created 10.25 1977.

Current information: 1) $27-1/4 with $1.70 dividend 2) 33-1/2 with 2.10
3) 96-1/8 with 4.55 4) none 5) 64-3/8 with 3.50

Solution
Enter data card created by the "Portfolio Data Card" program. Then key in
this program (pages 5 & 6) (or enter previously created program card).

Input Output Input
Prompt A
1 27.14 [+] 1.7 [R/S] 6.34 [R/S]*
2 33.12 [+] 2.1 [R/S] 10.74 [R/S]*
3 96.18 [+] 4.55[R/S] 6.95 [R/S]*
4 (immediately outputs a zero) 0 [R/S]
5 64.38 [+] 3.50[R/S] -1.34 [B]
Original value 45731.25 [R/S]*
L New value 46418.75 [R/S]*
rne,erence(s) % change in value 1.5 [R/S]*
total yearly dividend 2567.50 [R/S]*
yearly dividend yield 5.53 [R/S]*
date portfolio created 10.25 1977

* Only necessary if print option not exercised.
.




zero immediately. Continue by pressing R/S

If there are additional data cards (18 stocks

the last entry will flash 18

A A R A o

per card)
pet

until a new card is entered.

* Not necessary if print option has been

selected

Continued on next page --------- >
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User Instruections 3
(Price + Dividends R/S)
STEP INSTRUCTIONS DAgzﬁ:ns KEYS DS#JS:LS
1. |Clear register: This procedure is not [ JELREG
necessary if the calculator has just been ] [EEEJ
switched on. [ EL REG
L1 ]
2. |load side 1 and 2 of program { }{ :
3. |Load 1st data card [ N
N
4. |Select print option (97) [ I E ] 1
Alternate presses of [E] sets (1) and unsets { ,‘I |
(0) the print option [ ]
]
5. |Initialize [ [ A 1
I
6. |Key in current stock price L]
27-1/4 would enter as 27.14 27.14 E ]]lENTEH} 27.14
7. |Key in annual dividend 1.7 { } S}
Output is % change in this stock { I 6.34
.
8. |Proceed with steps 6-8 until all prices are [ ][R/SH 2
entered. | ]
L
If a stock has been deleted (register is L]
filled with zeros) the program displays ] 2
L]
|
}
]
|
|
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]
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. User Instruetions

(Price 4 Dividends R/S)

Initial Totals

INPUT KEYS OUTPUT

STEP INSTRUCTIONS DATA/UNITS DATA/UNITS

il

After all data is entered: 01d portfolio $
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current market value.

$

Z
w
*

| | | |
[
I A
—_

B
|

|
I

Date original portfolio created MM.DDYYYY

__(_ﬁzg
Ly

[ 1 11

|
L
?T_1TW1 1 3; | ol
|

1M I
i
L

1l

]
|
L

-
L]
L

]
i
BRiN
iy

|
I

Hl
i

mn
]

(000
L

\
S
—_—
|

|

LU

| P
‘1 J |
i
‘T_"ﬁf_
BN

|

Lr‘\_:‘

[

— e ———
| |

| S—

( [

| 1

| ‘g | :

| |

| 11 | |1
L

* Not necessary if print option has been

selected.

f_]f_’(—
L
1
||
Jud




97 Program Listing |

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
g6 aLbLa 2111 Y set T to 0 for 857 slBLc 21 16 13
gez  DsPz  -e3 B2 portfolio register @858  MRC 16-62
a3 1 a1 run 859  PSE 16 51
864 STCI 35 46 . 868 FI? 16 23 83
@a5 xLBL1 21 61 Recall 1ith 961 CTon 52 11 . .
B8 RCLi 36 45 historical stock 862 CToc 22 16 13 Continue prompting
ge7 x=6°  16-43 | data & check for a z c 221813 |yith i+18 & loading
aeg 6167 77 87 deleted stock 863 sLBLE 1 1z
e INT 1s 34 @64 RCLA 36 11 | Original portfolio
s STob 3 e 865 6SB5 23 85 | value
! it Unpack data store 866 RCLB 36 12 :
ol LR 18787 | # of shares in E, @67 cses 2385 | New portfolio value
P17 EEN ® % | calculate and 86e  iCH 16 55
91‘; 3 ai store original 869  6SBS 23 85 | Change in value
a1s e e stock value in D, 876 DSPZ2  -63 62
o1z _;5 and accumulate 871  RCLC 36 13 Total yearly
81.'-’ qr'{',ﬂ 35 14 original portfolio 872  6SBS 23 85 dividend
e:é RCLA et ;1 value in A @73  LSTX 16-63
S e I -24 | Total dividend
813 + -39 875 1 81
628 STOA 35 11 876 a 88 yield as a % of
a1 RCLI 3o 4¢ -
an o o o Prompt for current @7s e ea current value
822 RCLE 36 88 a7g < -35
gzz  + =93 input 879 GSBS 23 85
824 Feg? 16 23 86 as@ 25 16-51
ggg P,‘ET; _3;‘; 681 RCLS 36 83 | Date portfolio
S eir 36 s @2 P35 16-51 | 0
828 x -35 Accumulate total 883 DSP6  -63 86
A o . 884 GSBS 23 65
925 RCLL 36 13 | dividend in C 885 DSP2 63 62
sl ¢ I 086 RS 51
gs1 st 3913 887 #LBLE 21 15
832 Ré =31 -
N 988 F@° 16 23 68 : :
837 ESBa 23 17? 1,15 Normalize price B89  6T04 22 a4 Print/no print
f54 RCLE 36 13 @98  SF 16 21 @6 | flag set
35 X 793 891 1 61
BEE R"‘;E 36 1z Accumulate current @92  RTN 24
837 o -41 ) 893 #LBL4 21 84
838 + -55 value in B aa4 8 88
839 ST0E 35 12 o - an
846 LSTS  16-63 | Calculate and O o fez b
841  RCLD 36 14 display % change @97 ¥LBLS 21 85
843 %CH 16 55 y , Print or no
~CRE 27 @5 . . 899 EGT06 22 86
a44  boBY £3 85 print option 188 R/S 51 print decision
AR S |G rraaor |l
847 “-1 ai register‘s. If 182 ‘LBLb’ 21 86
@48 8 68 less than 18 igi Pg;é 16-1‘1’
f49 RCLI 36 46 continue else: 185 RTN‘ 24 Print
858  X<y° 16-35 1086 RS 51
51 ¢&10f 22 Bl 187 #LBL? 21 87
eg:; Efg; 16 2z 83 188  RCLI 36 46 )
B3z - A% _ i Data card merge 189 RCLE 36 88 Display contents
836 * Y REGISTERS
0 LR -2 S oo 4__ 5 ] 8 - i
Mult Crd STOCKS
S0 St S2 S sa ss fs______-__sz ________ S_B____ S?)ate
A B C D 3 I
01d Port Total|New Port Total Total Div 01d Stock Val.| # of Shrs. Used




97 Program Listing 11

6
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
112 ey -41
113 k-8 51 170
115 xlBlLa 21 16 11 : :
sequential review
116 ENT?T -21 g
117 FRC 16 44
118 X=@? 16-43
118 6T0b 22 16 12
128 EEX =23
121 1 81 Convert CC.DN
122 X -33 .
+
23 INT 16 34 into CC + D/N 180
12 LSTX 16-63 checking to avoid
125 FRC 16 44 e e .
176 - -24 division by O.
127 EEX -23
128 1 8l
129 < -24
138 AsY -41
131 INT 16 34
132 xlBlLe 21 16 17
133 + -55 190
134 RTN 24
135 R-S 51
140
200
150
210
160
220
LABELS FLAGS SET STATUS
A Initi1 [PSummary [° p E Print? [°Print? FLAGS TRIG DISP
a b (] d 1 ON OFF
OF?‘aCt Dec ° o3 0| pec O | X
1 2 3 4 2 1T @O GRAD O sci O
- 6Unpack - End Chec 8Cr‘d Prmpt gpv"mf = > R O RAD O ENG O
Print Print Merge |3 &3 O n




Program Desecription 1

~
Program Title Portfolio Data Card

Contributor's Name Hewlett-Packard
Address 1000 N.E. Circle Blvd. )
City Corvallis State Oregon Zip Code 97330

.
N
Program Description, Equations, Variables
This program creates the data card which holds historical stock information )
used by the "Stock Portfolio Valuation" program. Registers 1 through 18 are
used to store historic cost and quantity data on individual stocks. Each -
register represents one stock. If N represents number of shares, C represents the
integer dollar cost and F the fractional cost, the register is packed as
NNNN.CCCFFF*. Program sequentially prompts user for input. Number of shares
and price are entered. User can load prices with fractions: 25-7/8 is 25.78.
Options include deleting stocks (filling a register with 0's), adding stock,
and correcting erroneous entries. Register 0 contains the date the portfolio
was assembled. MM.DDYYYY.
Operating Limits and Warnings *CCC is limited to three digits. Fractions are
limited to single digit denominators.
\_ J
S

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.




Program Deseription 11

N
Sketch(es)
\_ J
—
sample Problem(s) User has a portfolio of 5 stocks which was purchased on
October 25, 1977. Stocks are as follows;
Stock No. No. of Shares Price
1 100 25-5/8
2 400 66
3 50 89-7/8
4 300 18-3/8
5 500 65-1/4
At a later date stock 2 and 4 are sold. Subsequent to that a new
stock is purchased.
200 30-1/4
Solution(s) Prompts Input OQutput
10.25 1977 [D] 10.25 1977
[A]
1 100 [4] 25.58 [R/S]
2 400 [+] 66 [R/S]
3 50 [4] 89.78 [R/S]
4 300 [4] 18.38 [R/S]
5 500 [4] 65.14 [R/S]
L 6 (ignore) [Write Data] or [W/Data]
1 w
Reference(s) Later (Enter program and data cards)
2 [C] 400.06600 [R/S] O
4 [C] 300.018375[R/S] 0
[B]
200 [+] 30.14 [R/S] 200.030250
\_ [Write Data] or [W/Data] _




User Instruetions 9

fE  Print/No Print

DATE
STEP INSTRUCTIONS DATAUNITS KEYS AR
1. |Clear registers - this is not necessary if [ 1kL rek
calculator has just been switched on L J[PSS]
[ lkL ReG
L1 |
2. |Enter program card |
|
3. |If you have 97 and wish to have a printed f E | 1
record N
|
4. |If portfolio is being created, key in the JL
assembly or purchase date MM.DDYYYY D {
5. |If portfolio is being created o Al 1
a) Number of shares NTER|+
b) Price(25 5/8 keyed in as_25.58) R/S| [Next Regt
Repeat a & b until all stocks are entered
If more than 18 stocks are being entered, the
program will automatically prompt for a data ) CRD
(blank) card after the 18th entry. After the
card-has—been—entereda0-appears- 0
19

Press [R/S] to continue

Complete all stock entries before returning to

make—any corrections. If more than 1 data

card is required, re-enter the appropriate

card after the all the stocks have been enter

If only one card is used, corrections (etc.)

can be done after the last stock is entered.

After the [est steck has beewn

cn('(.vu}} a_ dota cavd is QPQ;"(J

b\’/ pressin & wRh patal] and

then 0‘h:$\r~\‘a\3 a blanlk GM.

Continued on next page
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User Instruetions

10
(# Shares E+ Price R/S) fE  Print/No Print
ADD DELETE DATE CORRECT
PORTFOLIO STOCK STOCK#? _ASSEMBLED ENTRY#?
STEP INSTRUCTIONS DATAUNITS KEYS DATAIUNITS
OPTIONS LI
L1 ]
B | ADD STOCK - To a previously created data card L___J[VV,:|
enter program and data cards and press - [ 18 |
If space is available, the program will | I |
prompt user with the register #. Use I, g
5 a &b, then back to B for additional [ - —] l—»' ,
available registers. .
L]
C | DELETE STOCK - Key in register # and press REG # [ J[c |
Program displays current register contents. [ W;]L;:j]
If user desires to delete press - [ | R/S ]
Or else go back to B,C, or E. [ 1 ]
I
E | CORRECT ENTRY # - Key in register # of reg to [ 1]
be—corrected—and—press— REG # [ e | [ Reg#
then 3 a &b [ 10 ]
(I
PRINT/NO PRINT - 1 represents print. [ flle |
Alternate presses of [f] [F] sets and L0 ]
unsets the print option. {;721 L“;ﬂj
|10 ]
[ ]
(.
[ 1L ]
[ 10 ]
.
I
[ ]
(1]
I
[ 1L ]
N R
[ ]
]
I N
I
N T
L

|
—




97 Program Listing I

11
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
ggi ¥LBLH i il Initialize aae i34 4
2 é a6 @57  Fe? 16 23 @@ N
6ez  ST0I 35 46 858  PRTX -14 Print inputed
884 ¥LBLI Z1 a1 . 859 XY -41 Data
885 ISZI 16 26 46 Sequential data 868  Fe? 16 23 @8
b0y b 2zien | ety bz  comb 27 16 10
It oba &Jd < =4 1o 18 . .
@as G101 22 81 863  EEX -23 Normalize price
@es  RTN 24 854 3 83
@1@ *LBLE 2112 865 : -24 Pack st
11 1 a1 8¢ + -55 ack register
A eTh 35 46 itiali > 2 1§ 23
NI R L P
814 GBI 23 @3 sequential register 869 F@? 16 23 86
@15 RCLi J& 45 search for first aze SPC 16-11
@16 X=6° 16-43 , 871  STO: 35 45
17 GT0. 22 16 11 zero register @72 RIN 24
815 ISZI 16 26 46 873 #LBL3 21 83
@19  ET02 22 8z ar4 1 81
aze L] 24 875 8 e Check for end of
@22 DSPE  -63 86 ) 877 X£yo 16-35
823 RCLG I o8 Recall register to 878  RTN 24
824 - -45 be deleted and 873 Ri -31
@25  sTol 35 46 ) 888 WDTR 16-61 Output data
@26 RCLi 36 45 display as1 ] 86
27 RS 51 882 RS 51
28 @ a6 83 Ri -3i
829 5TO: 35 45 Delete (store 0) 884 RcLe 36 @a | Clear registers
@@ DSFZ  -63 @2 designed register 885 + -55 and begin loading
831  RIN 24 886  CLRG 16-53 data for subsequent
@32 #LBLD 21 14 @87 P2S 16-51 card
@33 DSPé  -63 86 @5  CLRG 16-53
@34  F8? 16 23 @@ Store date in 889  STO@ 35 @@
835 PRTY -14 ) @98  CTOA 22 11
636 P25 16-51 register 19 @91  RIN 2
@37  ST09 75 @g 897 «LBLb 21 16 12
838 FzS 16-51 893  ENTt -21 , ,
839 DSFZ  -63 &2 894 FRC 16 44 | Normalize Price
g4 F@? 16 23 8@ 895  X=8° 16-43
841  SPC 16-11 89 CT0c 22 16 13 CCC.ND
842  RIN 24 897  EEX -23 becomes
@43 LBLE 21 15 898 1 81 ccC + N
@844 DSPE  -63 @6 899 X -35 D
845 RCLE 36 8@ Set I register to 1ee INT 16 34 (Avoids ND = 0)
846 - -45 181 LSTX 16-63
847  STOI 35 46 store change 182 FRC 16 44
848 GSB. 23 16 Il 183 : -24
@49 DSPZ  -63 8z 184  EEX -23
@58 RS 51 185 1 81
@51 LBl 21 16 11 , 186 : -24
852 RCLI 36 46 Prompt user with 187 K2y -41
853 RCLE 36 8@ register # 188 INT 16 34
854 + -55 189 #LBLc 21 16 13
655 CSES 23 65 118 + -55
1 1 1
REGISTERS
ODATE =-fmmmmmmmm) RN IR CHNN—— 3TOCKS--A-mmmmmm=f — SN
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
------------------------------------------- STOCKS === mmmmmmfmmcmccec o c o
A B C D E
USED




97Program Listing 11

12
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY COMMENTS
111 RN 24
112 lBLe Z1 16 15 170
113 Fe? 16 23 @8
114 6704 22 64 . .
115 SFG 16 21 86 Print/No Print
116 1 a1 SET
117 RTN 24
118 »LBL4 21 84
119 7} aa
126 CFe 1¢ 22 86
121 RTH 24
122 %LBELS 21 85 180
123 Fa? 16 23 66
124 EGT06 22 8¢
125 R<8 51 . .
126 RIN 24 Operationalize
127 xLBlLe 21 86 . .
128 PRTX -14 print/no print
129 R/S 51
138 RTN 24
131 R<5 51
190
140
200
150
210
160
220
. = LABELS FLAGS SET STATUS
Start bZI;dd - C Delete o Date E Correct 0 ﬁglgfé{nt TRIG DISP
a Used ormalize |c d e Print 1 Additiong
- 11l;:tl_:ce 2Ag(sied - No Pr{nt datall égg 0 DEG O FIX &
a 4 2
Entry Rout?ggrdn %ﬁgEkReg lised ; g g gESDE‘ ESIG g
5 Used 6 Used 7 8 3 3 0K n—2




13

Program Deseription 1

=
Program Title o= 7~ CAc /':01?7"9.4/0 5 & 79
CO G Il ENT— Aol YV rS

Contributor's Name =220 Ve~ /?o:é_

Address LPe <Tovam AToRrS L O~ o
City Ao a7 A Rou State CSEDRS /A Zip Code FOOS O
\_

~ N

Program Description, Equations, Variables - _
Ao air? LOETECANINES ¥ CMr g COMEMIE sim T

O Br ErTr/RBEE FFOCAK Lo T AOLs/O TFOVFTH L o

I O ANIRT SO REOT FTHE INOIVIO o RL FTTroCAS

AL LD .

=~ (P:)(8:)(BL) R
g

oIVl rD

oo
|

E r?/BAER O (TFTTUES NELL

CORRENT AMARMET ACICE S e,

[}

»
oo
-
o S & colmmsC/ AT
PO IV D A du Frecsss 00
>

Operating Limits and Warnings LG AL aiida AOF SO LT

AP OLIOF o AMOTL TG~y Tl  Sroca.s.

L FHE VRO E OF MY FTQCMH NEAL HAXCELELOS
S o€ rrs (#zoo,ooe o Mof“") , 2T TNt & FEOMEr
OOCINA 1ntTO IFTTHS OF VL& < J00,000 . fo&

& X Rpy L E ’/5’ P, ,RICE /7,000 THRS , V! CGETR
Ccove O &BEF :::a#r:o ¥ /S PRICE ; S,000 wHRS, 1/ S&rA )
s )

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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e ~
Sketch(es)
J
-
Sample Problem(s) Aérﬂr/.f INE (TET~ (;A’A'Flc/"’ﬂ?' oL
FNE FOLLOIING ISTOGIN LLAOLFIrlAMOLsrO ?
e SRS CoORRE T Srocx
R Xree sw HEL O MuT PRICE FET Y
LT b AR E A /7000 # 72F o . 80
~OrCrre Shrary /Fow FOO so /o2
.I&r;, Arosap Fer APnd - 0o Jo /7. =
Solution(s) A&y Sraeo~x&Es: L 27 (lﬂ/r.) v - o.00
2L &7, r000lc?, 8LoOT - o.co
solL&], Zocolcd, ryz2z[LoT] - o.co
o lrz] Hoolc7, +13LDO7 - o.ceo
L &7 - - - = = - = g0
( nr . )
e
7l T MNTEEIn G P THNRT. |, voLE OF A
\ T 7 OCA 1T OrTPLAY & O /4/"4-"', "/3000 ) )
1 )
Reference(s) (éa/"ﬂ , -y Y 2o ” = Iy A
AT T AN T At Rl Y II T D> T O s s O
N7ONRG & AT T
G T birion , cwca TSP
pa‘-?c.«m«."a O ZTewi~w ,r@. , +9P76 )




User Instruetions 19
»
sroc < |~berfFoscio
T
STEP INSTRUCTIONS o A'T':S;”s KEYS o z‘zsgﬂs
(I N
|2 | Zovirimnsrzes IEtH | ©.00
|
2D | ENTERP el TLENT COfPICHE AL [ | |
INHODM™ OF FTOCi< M . 22-Y [[BH } |aerc s
AN LTI R NV BELT ©OF  ITHNACK.S [ ] |
OLE TFOCIM 1 1N PORrLot)e RS IWCW”; i] XS
L) (ke
.
S| Lwr& e SErSd oFf Srecik 7 @ | {.D_% ’[ - } .00
I
+ Feanr zrees 34, 4= BN
OIS LWty TTOCA star FHE | ” 7]
22 ) L]
(I
LI ]
| & | Feass £ 7o OETEPADin L [ I ]
>, P %f” : Dt S
I
L 10 ]
[ 10 ]
I ]
LI
L L]
(N
.
[ L ]
(I N
I
[ 10 ]
[ 10 ]
.
I
[ I ]
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STEP KEY ENTRY

KEY CODE

COMMENTS

6/Program Listing I

STEP KEY ENTRY

KEY CODE

COMMENTS

001 W

Lo@e A
£ 4 REG

AJ& + /8
L 43

4

oL

h SrZ

h CF 2
o

25 3

35" 4l O
Q0

h RTrAN

020

35 74 O2

L2 00 |

| 2L 34 |

| Z5 34 |

030 .

040

050

ol IT. PVE P i

=i

(= )(55)

713 Tormisad

‘i~ A2

=SB

(2N=:)8) /s
STOLEL /s~

AMIEPPORY CONT/4L

7 AN

OETME A/ o>

'y

&

LEX

243 |

Z4

(S )( B

060

=
X

ANTWER

070

080

100

SET STATUS

FLAGS

TRIG DISP

ON OFF

o ®

110

FiIX 0O
sc O
ENG O

DEG O
GRAD O
RAD O

wN = o
oo0o
R &

REGISTERS

4

S4

LT O

YTE D

oo |vrEH | TEO

S7

| T D | ISETD oSl




Program Description I 1

Program Title TRUE ANNUAL GROWTH RATE (DCF) OF INVESTMENT PORTFOLIO

Contributor's Name Ken L. Singer

Address 2323 Augusta Drive

City Houston State Texas Zip Code 77057

\_

s , ~
Program Description, Equations, Variables, etc. This program finds the true annual growth

rate (discounted cash flow rate of return) of an investment portfolio

or any unlimited cash flow stream. Inputs are as follows:

1. Bvaluation date and market value

2. Lump-sum payments and/or withdrawals: date and amount

3. Series payments and/or withdrawals: starting date of
series; number of payments or withdrawals in series;
months between each payment or withdrawal; and amount of
each payment or withdrawal

(The program can be used to find the DCF rate of return of a standard

cash flow stream by treating cash flow investment outlays the same as

portfolio withdrawals and cash flow revenues the same as portfolio

payments; the date and amount of the initial cash flow investment is

input as the portfolio evaluation date and market value.) For an in-

vestment portfolio, a dividend which is not reinvested is treated as a

withdrawal. For a cash flow stream, a continuous flow can be approx-

imated by many small series payments. For example, $1000 received

continuously over a year can be approximated by 100 revenues, received

Operating Limits and Warnings (1) Total payments cannot equal total withdrawals
(including market value), i.e. zero growth rate. (2) As in any dis-
counted cash flow analysis, if the year by year cumulative net cash
flow (payments minus withdrawals) changes sign more than once, there
may not be a unique rate of return. Such a case will be indicated by
widely differing values of 1, 11, and 12; accordingly, the final rate

kyill be incorrect. (3) The growth rate must be algebraically greater

( )
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM

MATERIAL.




18 Program Description I

r;rogramTiue TRUE ANNUAL GROWTH RATE (DCF) OF INVESTMENT PORTFOLIO

Contributor’s Name
Address

City State Zip Code
\_

4 )
Program Description, Equations, Variables, etc. (cont 'd)

at intervals of 12/100 months, in the amount of $1000/100 each.

Input data are entered three times. Program determines its own
initial guess for the rate from the first entry of the data (Pass 1).
The initial rate is then used to discount the payments/withdrawals in-
put in the second entry, and the resulting ratio of total discounted
withdrawals to total discounted payments is used to calculate a refined
rate (Pass 2). In the same manner data are entered a third time and
discounted using the refined rate to obtain a further refined rate;
then the initial, refined, and further refined rates are combined to
obtain a final rate (Pass 3). Accuracy averages 99.999 %.

Let: i = initial rate, % m=1+ (i/100)
i, = refined rate, % my =1 + (14/100)
i, = further refined rate, % m, = 1 + (15/100)
i, = final rate, %
L = "lump-sum" S = Yseries"
W = withdrawal amount P = payment amount
TW = total withdrawals TP = total payments

Operating Limits and Warnings (cont'd)

than -100 percent. (&) In some other rare instances a particular set
of data could cause division by zeroc. If this instance should occur,
it is suggested that the market value (portfolio) or initial investment
outlay (cash flow) be changed by a very small amount; the entire pro-
gram should then be rerun.

\_

This program has been verified only with respect to the numerical example given in Program Description /. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

. J
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TRUE ANNUAL GROWTH RATE (DCF) OF INVESTMENT PORTFOLIO

Program Title

Contributor’'s Name
Address

City State Zip Code
\_

(. '
Program Description, Equations, Variables, etc. (cont'd)

TDW = total discounted wdls. TDP = total discounted pmts.

n = time (years) of payment/withdrawal (relative to
evaluation date)

n' = time (years) series payment/withdrawal starts
I = interval (months) between series pmt./wdl. I*' = I/12
N = number of series payments/withdrawals

n' + (I'N - I)/2

Pass 1: 0

- LHZapm + Sugma]

H[Zepm + Tegmal]

1
x, = X m = (TW/TP)¥

o

P
i

Operating Limits and Warnings

This program has been verified only with respect to the numerical example given in Program Description /. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\_
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a4 )
Program Title TRUE ANNUAL GROWTH RATE (DCF) OF INVESTHLENT PORTFOLIO

Contributor’s Name

Address
City State Zip Code
\_ Y,
( . w
Program Description, Equations, Variables, etc. (contt'd)

Pass 2: TDW

I'N . . .
W) @™+ 3 (W) (B 1)(m-<n * I'N = I,
m -

I'N -
P = TP @)+ () Bty @ @'+ TN - 1Y,
1
1/b = (log %%)/(log = ggw) my = mP

Pass 3: TDw1 same as Pass 2, except mq used instead of m
TDP1 = same as Pass 2, except my used instead of m

1
_ TW TW/ TP _ . b,
1/by = (log 7p)/ (108 T5p. /7w, my = my
_ (my = m)?
i, = (m + M, L E - T 1)(100)
Operating Limits and Warnings
\ y

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and usesw
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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Page 5 of 11
rSketch(es) A
L )
(~ )
Sample Problem(s)
(1) Investment portfolio: §2600 and $3600 were paid into a fund on
3/1/67 and 5/1/70 respectively. $2000 was withdrawn on 4/1/73.
Five quarterly dividends of $60 each were paid by the fund (and
not reinvested) starting 11/1/68. Additionally, twelve manthly
anounts of §100 each were invested in the fund beginning 2/1/7k4.
What was the true annual growth rate of the fund as of 4/1/76,
when it had a value of $7000%2
Solution(s) E ‘+01976 ’ 7000 A
3.1967 ¥ 2600 B
5.1970 $ 3600 B
2.1974 ¢ 12 41 t100C
4.1973 ¥ 2000 CHS B
11.1968 ¥ 5 ¢+ 3 60 CHS ¢ D —= 1.0425(965) (Pass 1)
— 1.0420(671) (Pass 2)

—> 1.0420(730)

| %.2072(893) pet. (Pass 3))

( h

Reference(s)
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Sketch(es) W
. )
~ )

Sample Problem(s)
(2) Cash flow: (All figures, except those with asterisk, are lump-sum
at end of year)

Year o 1 2 3 4 § 6 7 8
Investment 5 o 8 8 8 7 o0 0 o0
Revenue 0O 3 ¥ 4% 4 L4 4 9% g*

*continuously received fram start of year to end of year

Solution(s)y B 0.0000 4 5 A
0.0001 § 3 B
0.00024 5 4 12 4 L4¢
0.0006 4 200 4 .12 4.09 C
0.0005 4 7 CHS B

0.0002 ’ 3 t 12 f 8 CHS C D—1,0631(700) (Pass 1)
- 1.,0652(102) (Pass 2)
—» 1.,0652(778)

6.5280(152) pct.(Pass 3)J

s )
Reference(s) (1) "Changing Times computer service: Find out how your in-

vestments are really doing“, Changing Times Magazine, March 1970,
pgs. 47-49; (2) Wild, N. H., "Return on Investment made easy",

Chemical Engineering Magazine, April 12, 1976, psgs. 153-154
- )
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User Instruetions z
DCF AATE
p
CALC NEXT
SERIES RATE PASS
STEP INSTRUCTIONS b A'T'X’/’S'I”S KEYS o 3‘23:}8
1|Load sides 1 and 2 1]
2|Press E until 1,0000 is displayed LEJL | [1 (pass)
3|Initialize data entry sequence as L |
follows: Ll |
Enter evaluation date for investment I |
portfolio or date of initial capital |, 11 |
investuent for cash flow My, vyyy | [ 4 | |
Enter market value of portfolio or |1 |
initial investment amount of cash floy Amount [ A [ ] Amount
L4 [If there are any lump-sum payments (for [W,fjlw WJ
portfolio) or revenues (for cash flow), .
input them &g follows: ] 1]
Enter date wLyyyy | [ 4 0[]
gnter amount amt () [ B WﬁJ -(i)(n)
(Repeat step 4 as necessary) ]
51If there are any serics payments (for [0 ]
nortfolio) or revcnues (for cash flow)7 | I
input then as follows: I
Inter starting dote of scrics M., YYYY L& ] ]
Enter number of payments in sorics I [ ¢ ]
Enter interval (ionths) between I
paynients lonths [,, ’,] L ) ]
Bnter arount of cach payment ant (W) L CIl ] -4l
(iepeat step 5 as necessary) (I
6 |If there erc any luup-sun withdrawal.s L: iJL;:i]
(for portfolio) or investment outlays [:;j]kj:j
(for cash flow), input them as follows: [ I ]
Enter date Mmeyyyy | L4l ]
Enter amount Amnt (4)| [CHS|[ B (A)(n)
(Repcat step 6 as necessary) [:i:j[;ﬁ;J
7|If there arc any series withdrawals (fof I ”J[téwJ
portfollio) or investument outlays (for [;, ] L j
cash flow), input them as followss [ - ][Ar:J
finter starting date of serices MM YYYY Lf? JL5;:
Enter number of withdrawals in series N {ifrllﬁi:]
Enter interval (months) between [ : J[;;:J
withdrawals I.onths ' f,][ ::]
Enter amount of each withdrawal amt (W] [CHSI[L C 1 [cay(W) (@)
(Repeat step 7 as necessary) [ L ]
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STEP INSTRUCTIONS o A'T’f/'l‘f;”s KEYS o ST‘ZS:ITTS
8 |To calculate initial rate, press [ D ][] h+i/100
0 ]
9 |Press E until 2.0000 is displayed LEJ[ | |2 (pass)
10 [Repeat step 3 [ J[ ] |-Amount
11 |Repeat step Y4 [ Il | |p.Value
12 |Repeat step 5 [ Il ] [P.Value
13 |Repeat step 6 | Il | [p.Value
14 |Repeat step 7 [ 1l | [p.Value
15|To calculate refined rate, press | D}H J] 1+1,/100
16 [Press E until 3,0000 is displayed 2]l | | 3 (Pass)
17 |Repeat step 3 [ Il ] |-Amount
18 |Repeat step 4 [ J[ | [p,value,
19 |Repeat step § I P.Value;
20 |Repeat step 6 [ I[ | [pP.Value,
21 |Repeat step 7 [0 ] P.Va.lue;L
22[To calculate further refined and final I '
rates, press DIl | [1+i,/100
LTl i (B
(If a mistake is made during data entry [ 10 ]
and noticed before completing the step I
it is only necessary to start that ste A
aver again,) [ 1L ]
(If a mistake is made during data entry :I :l
and noticed after completing a step, i [ 10 ]
is only necessary to go back to the [ [ ]
step immediately following the "Press 1]
E until ,.." at the start of the pass [ 0]
in which the error was made.) (I
[ 1]
(For another problem, repeat steps :1 [ ]
2-22,) i ]
.
*** papnse on HP=67; print on HP-97 LT ]
10 ]
P.Value = Present (discounted) Value [T ]
I
[ 1 ]

%%k



EVALUATION DATE AND MARKET VALUE (PORTFOLIO)
OR DATE AND AMOUNT OF INITIAL INVESTMENT OUTLAY (CASH FLOW)

DATE AMOUNT
(4] (2]
LUMP-SUM PAYMENTS (PORTFOLIO) OR REVENUES (CASH FLOW)
DATE AMOUNT
(4] [B)
[4] [B]
(4] (8]
(4] [B]
(4] (8]
(+] [(B]
(4] (B8]
(4] [B]
(4] (8]
(4] (8]
SERIES PAYMENTS (PORTFOLIO) OR REVENUES (CASH FLONW)
ST. DATE NUMBER INTERVAL AMOUNT
(4] (4] (4] [cl
(4] [4] (4] [c)
[+] (4] (4] [c)
(+) (4] (41— (c]
(4] (4] (4] (c)
(4] [4] [4] [c)
(4] [¢] (4] (c)
(4] [4] [¢)_______(c])
[4] (4] (41 (c]
(4] (4] (4] [c)
LUMP-SUM WITHDRAWALS (PORTFOLIO) OR INVESTMENT OUTLAYS (CASH FLOW)
DATE AMOUNT
(4] [CHS] [B]
(4] [cHs] [B)
[4] (cus] [B]
[+] (cHs) [B)
(4] [CHS] (B]
(4] fcus] [B]
(4] [cHs] [B}
(4] [CcHS) [B]
(4] {cis] (B]
(4] [cis] (B]
SERIES WITHDRAWALS (PORTFOLIO) OR INVESTMENT OUTLAYS (CASH FLOW)
ST. DATE NUMBER INTERVAL AMOUNT
(4] (4] (4] [CHS] [C)
(4] [4] (4] [cis] [C]
(4] (4] (4] [cEs] [C]
(4] [4] (4] (cus) [c]
(4] (4] (4] [cis] [cC)
(4] (4] (4] [cHs] [c]
(4] (4] [4] [CHS] [C)
(4] (4] (4] [cus] (c)
(4] (4] (4] [cus] (c)
(4] (4] (4] (cis] (c]
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STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
01 la18Lfe |32 25 \5 [Convert date to ~n X 71 (~N)(D)
h ARBY 3§ s2. Amount in Y Dats in X wistx | 35 8 9“"\3 beck I
9 ERAC 32 83 .':vw in X Reg. 060 z_ oi. [ @ -NX)/24
- 5\ L} o -t )
BRLSTR | 3582 | Bring back . YYYY 3 81 =@’-NT )/f_
EExX 43 i ésBfe | 32 22 15 | Catculate —n
* oA YYvyy N el na-n’ +[(I'-NI')/2:1
A WA . ReL 6 24 06 A»m‘l’m%' nin ych.
010 h x&y 3§ s MM in X XYYRY, n Y YO O 22. 00 Common "‘““P sSam 4 series
'L o\ fraction of year LY I.;L o] 32 2.5 1| |Pags Aor 3 Tnitaline
- o2 = MM, Q0 Tnitialine
- 8\ ) Svo | 33 ol [ Tow4 TOP
+ 6l YYYY. fraction 070 $TO 2. 33 02,
ReL § 34 OS5 Evol. Date (Oin Pass 1) n Xy as s2. O\A\l,hk*vdu:wi\
W ASY 35 S2. <1 = (Eval.Oate) - Dute - S\ - mkt. value in X
= s g LBLEbL]| 32 25 12.|Pass RerD lump Sum
h BTN 35 2% Y = 90 Not series
£ LEL A |3) 25 1) Initialine Syo 3 33 03
020 h F70 [35 71 00 |Test fer Pass + 6l Amat in k) date in Y
Gro £ o |22 31 41 | Fleg O set; Pas 2er 3 £ LBL 2 [ 31 2502 [Commeon lump sam & Series
€ cimue | 343 [)ress ). Clenc ol ress o 638 fe | 32 22 15 |cate. =N
SYo | 33 ol Value on Gval. Date REL 3 34 03 (T'N-X!) ec O
-} GS® £ |32 2215 |/ Convert Eval. Date 080 - 5 “n'=(x'N ~2") or =N
CHS A2 From MA.XYYY Yo ReL (D 34 2.4
SYo & 233 oS YY. froaction % Store ; 25 52 | 3oV = 2 Amount
RCL | 34 ol Display value on n y* 35 63 "(l*‘/loo)
h RYN 35 22, Eval. Dute 'y BT
£LBL B |3 28 12 | Lume Sum £ <o 21 7 PMT or WHDLTZ
030 h F20 25 ) 0o | Test fo~ Punss 6Yo 3 22. 03 wbOL ; Go To LBL 3
GYO £ b 22 31 12| Flagq O set. Puss 2or3 SYo + 2 33 6l 02 | £ PVemr = TOP
osk £e [ 32 22 igf) Oo3st et date in h RN iS22, | Displeay PVemr
‘IKO To =h | omount
h ARY 35 s2, Rey. flLeLd | 3) 2503 | whL
£ L8 0 3\ 2.5 oo Conmow \ sm‘“«ﬂGHOQO $To = | 33 Sl 0l |=- ~(PVwp.) = TOW
X a1 (~WBLY(=R) or (PHYX-R) WRYN | 3522 |Display = PVuec
h LSTX 35 82 |Bring back PMTorwbdL o LBL €c| 32 25 13| Pass 2 er 3 Series
£ X<0 21 T PMT oF WOL I 4$T0 4 33 o4 Yemp: Store amount
6vo 22 o\ wWbOL Go Yo LBL | CLX yvy
STo +2 |33 6l 02| £ PMT | o\ I'=x/iL
040 h R s 53 (-n)(PMY) To X Req 2 o
SYo =4 |33 51 04 | 2~ (-(PHY <+ 81
h RTN 3522 | Oisplay =) (Pnv) X =1 T’N
f£LBL| [3)250) | WHPL Svo 3 33 03 .
SYo -1 |33 851 0] | £=~Cwin 100 ReL (D) | 34 24 (14ifloo) in % TN iny
h R 35§23 | (-n) (-WBL) Yo X Reqg hisSTX | 3582, | Bring back T’
SYOo +3 |33 ¢l 03 | E(-w(~wbD Y0 -3 |33 103 | (T'N-T’) in Rea.3
h RYN 35 22, | Display (W(wbL) h y% 35 63 .
fLBLC | 31 28 13| Series \ ol A=[""‘/noe] - |
n E7 0 3S 71 00 | Test for Pass - St
050 GYo £ . 22 3 13| & © set. Pass 2er3 h X2y 25 52 Ainy; I'N i R
STo & 33 06 LPass |. Teme. Store ommt] Rebl () 24 24 |(13%00) in X, T'Nin Yy
h R A N in X Reg; T in y ey, h XY 35 82 [(1+i/ioe) iay ;TN in X
h XBY s <2 date in ! M% N yX 25 63 ) . N
Sto X 6 |33 7\ 06 (N)(P*\ﬂ or (NYGwob) [110 v ol [ B= (\*Y%oo) -]
CWS A2 - £
hX®Y | 35 52 Im*',-ﬂmv‘hs- h XPY | 35 52
REGISTERS
™o . 7 . 8 9
° 1°I¥uw 2m-";'poP :i:(‘;,_[f,:,) 41’&"9. ° 5::; Twire 14 Cilioo) H(‘-Ilob
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E 1 7 o 8
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STEP KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
= 8l B/A - 81 Al
ReL 4 34 o4 Amount T 170 RcL 7 34 o7
" & Ameount x(B/A) \ ol
GYO0 2 22 0% Common lump sam 4 Sorics - S\ } le.
€ LBL D | 31 25 14 |Calewlate Rates + 6l =T/ +(A ]
nE?0 | 35 71 0o | Test for Pass EEX A3 [¢ho0d + ()
Gro €d | 22. 31 |4 | Flag O set. Pass 2er3 2 o2 % (00
120 Rel 2 24 02 |) Pass |. Cole. initial X 71 J
- . :
Reb | | 34 o1 [ "y WRYN | 3522 |Displey ic
- 81 £ LBLE |31 25 1S |Set wup nect pasg
Svo 6 3% 06 | Stere TP/yw W E? O 91 00 |Ts current pass 12
RCL 4 34 04 180 G6YO 8 22. 08 |Curreat pass is A ord
ReLz | 24 o | Xe=[E(nTn] /e h SEO |35 51 0o |Pass |.Tuerwmse o 2
i 81 WCE | |35 ¢l 0l |clear pass B €lag
Rer D o3 2 07 Set X Req. w0 7
RCL | 24 ol &w=[i("'°‘-"")] [rw A STL 35 33 for 1y
+ 81 2 o2
130 - ) oz Xp ~ Xw W RTN 3s 22 bo’srla., poss
W Y 35§L_} (¢ oo = (T'hw)%- L.BLS8 | Current pass is 1..;-3
h y* 3563 . WE?21 35 71 Ol |Ts current pags 3¢
Sto 7 33 07 | Stere 1+(i/ico) GYo 9 22 09 |Current poss is 3
h RYN 35 22, DISP“M/ |"(‘Iloo§ 190 W SE L 35 51 Ol |Pass 2. . Tucrease® 3
L 22,25 |4 | Poss . or 3 Rates 8 o8 1}5‘-} X Req. to 8
Ret ()] 3424 |(1+iloo) or (14 Vi00) wsry | 3533 for iq
ReL & 24 06 | A- leg (YW/T#) 3 o3 )
£1ro006 3] §3 h RYN | 35 22, Pisplay Pasg 3
RCL & 34 06 £1LBL9 |3 2509 c-.er-:*h 'T"u: 3
140 Res -
Rcl, 2 34 o2 w7 h &F © 35 6l oo | Boo T e B ¢
i 81 B= \,5 P heb ) 35 6l Ol | crear pess 3 £ ae
RCL |\ 34 o (voP/row) \ ol
X =Tl h RTN 35 22 | Display Pass |
£ Lo 31 §3 \ 200
- 8\ /l, Als
N 3563 | (Vo ® (H'l..o)
W E? | 35 71 Ol _| Test fo~ Pass 3
GTo S 22, oS | | set. Pass 3
Sto 8 33 o8 Pass 2. 51":‘(‘"‘"/:»
150 h RYN as 22. | Oisplay 1+(4/100)
£ LBL S | 3) 25 05 | Pass 3. Cale final rate]
svo 3 3303 | Store () + ini00)
£ == 2 84 D‘sp\s\’ \#cl-u.lloo)
ReL 8 34 o8 210
Rel 7 24 0] . . S
t' -
- st A<[Cihon) = Chod)
4 A\
X 71
h LSt X
160 - .
mend 303 B=(iioo) ~ (ilioo)
P.il. 8 | 34 08 ~(ieheo) +(1J10e)
ol
£ %20 | 31 6l [Are i), and iy all equal?|220
6T0 & 22 06 No. Proceed
CLX A4
N ol Yes. Set B=1
fLBL 6 | 31 25 06 |
LABELS FLAGS SET STATUS
Pstart  [Lamp Sum [© serias  [Cale. Rate | Mext Pugs |Rugs 2.0r3 | FLAGS TRIG DISP
[a Pass 203 |D Puss 20r3 [C Pass 205 [dPa3s 2 or 3 |c Convert 1 ON OFF
| Steer Lume Sum cie Cole. Rate |Date o -n Pass 3 |o® O| DEG B | FIX ®
0 Poass | 1 ;...sn 2%ass Ler3 3b_»ba..-s 2 1 ® O GRAD O sci O
[ 1™ Compen WD
5 Pags 3 |6 od 7 8 Cnrrent 9 Current |3 2 00 RAD O ENG o
. “ws Pass . 0r 3 Pogs | 3 003




» Program Desecription |

) . )
Program Title Convertible Bond Portfolio Premium Evaluation R
Contributor’s Name Ra]stonww', B,arnard . -
Address 2811 R‘d,g,ecreSt Drive S.E. o o e
city Albuquerque _State N.M_ __ ZipCode 87108
\_ y,
s =

Program Description, Equations, Variables This program calculates the conversion values and
premiums over conversion value for a portfolio of up to 14 convertible bonds. The _
_program also calculates the weighted average of the premiums. The weighting factors
~can range from 1 to 99. The conversien factors and weighting factors are stored in
_the form XXX.XXYY, where the X's are conversion factors, and the Y's the weighting
_factors. The conversion value is given by CV=BP/Cf, where C.V. is conv. value, BP _
is bond price, and Cf is conversion factor. BP is entered as a percent of par (100),
50 Cf is modified accordingly. The premium is given by [(CV-SP)/SP]*100, where SP _
_is stock price. The weighted average of premium is given by IPrem*YY/zYY,when YY is

Both the conversion factors and weight factors can be stored on the second side of
_the program card. If no price is available for a bond issue, the calculations are

bypassed and the weighted average does not include that issue.

Operating Limits and Warnings If the portfolio consists of Tess than 14 bond issues,
Steps 91 and 92 can be changed to reflect the actual number of issues: for 14, use
23; for 13, use 22, for 12, use 21, etc.

This program has been verified only with respect to the numerical example given in Program Description /l. User accepts and usesw
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\. _/
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Program Deseription 11

RS — B N\

FSk;tchies) ‘

——

s

Sample Problem(s) Assume a portfolio consisting of the following numbers of bonds:
AESHV;WFAEWWVW”H 4 '# of Bonds" 7 Bond Price Stock Price
19.74 5 88 20
50,00 5 80 10
e o, 2
109.59 25 88 6

Calculate the conversion value and premium for each. Calculate the weighted average
_premium, and write the data for future use.

Solution(s)  Prepare: 19.7405 [STO] [6], 50.0015 [STO] [1], 28.5601 [STO] [2],

1109.5925 [ST0] [3]. [f] [A] (initializes) =--==-==euuu > 0.00 o
88 [A] ------>44.58 (conv. val), 20 [B] ------ >123 (prem). o
80 [A] ------ >16.00 5 10 [B] ------ > 60.0
70 [A] ------ >24.51 , 20 [B] ------ > 22.5
88 [A] ------> 8.03 , 6 [B] —-=--- > 33.8 - -
[C] ------>51.8 B B
[E] ---=-- >Crd ------ >0.00 - —
-
Reference(s)




User Instruetions

30
CONVERTIBLE BOND PORTFOLIO PREMIUM EVALUATION
‘1 (Initialize) REVIEW WRITE
g Bond PR. Stock PR.
STEP INSTRUCTIONS DATAONITS KEYS DATAIUNITS
1.] Load Side 1 (program) and Side 2 (Data [ 1] 0.00
L]
2.| 1nitialize f J[A ] [C.F.#14
I
3.| Enter bond price* as percent of par. XX XXX [ 1A | [conv.Vol
L L ]
4. ] Enter stock price XX. XXX [ J[B ] |conv.Prem
5. | Repeat 3 and 4 for each bond issue L]
LI ]
* for a bond not traded, or no price [ 0]
given, just press [A] [ Il A ] |conv.Fac
[ 1]
6.]| To calculate the weighted average of [ 10 ]
premiums [ J[C ] [Avg.
L]
7.] To review conv. factors [ J[D ] |"Conv.facs
L]
8.| To write data on side 2 of card ] crd,C.f.#%
[ ]
I
[ ]

-

TN
JiododboboodoOoUoee

JUuOd

L




97 Program Listing I

31
STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
@81 xLBLa &1 16, 11 as7 @ T
882 RCLD 36 14 858  X<Y? 16-35
@83 RCLC 36 13 859 DSP@ -63 86
864 RCLB 36 12 868 Y -41
885 RCLAa 36 11 861 ENT? =21
a8é 5 16-51 862 ENTt =21
@87 CLRG 16-33 863 RCLE 36 15
aa8 P2S 16-51 864 ENTt =21
@83 STOR 35 11 8565 Ré =31
aie Ri =31 866 X -35
a1l STOB 35 12 867 Rt 16-31
a12 R =31 868 I+ 56
a13 STOC 35 13 869 CF3 16 22 83
al4 R -3i 8r7e Ré =31
a15 ST0C 395 14 871 Re -31
a1é CF3 1€ 22 83 8’2 RTN 24
817 RTHN 24 873 «LBLC 21 13
818 «xLBia 21 11 874 RCLZ 3é 56
a19  DSP2 -£3 8c ars = -24
828 RCLi 36 45 876 DSP1 -63 @1
az1 3?7 16 23 83 877 RTN 24
822 G103 22 83 878 =LBLD 2l 14
823 6102 2c 8z 879 DSP4 -63 84
824 xLBL3 21 83 ase a 88
8zs EEX -23 881 8101 35 46
826 2 8z 882 «LBL4 21 84
az7 x -35 883 RCLi 36 45
828 ENT? -21 284 PSE 16 51
az9 FRC 16 44 885 ISZI 16 26 46
838 STOE 35 135 ageé 1 a1
a3l - -43 a8z [ 88
832 EEX =23 888 RCLI 36 46
833 K3 a3 889  X=Y° 16-33
834 z -24 898 ESBr 23 67
a3s = -24 891 2 8z
836 x¥LBLZ 2l 8z a92 3 a3
@37 ISZI 16 26 46 893 RCLI 36 46
@e3s 1 a1 894 X>Y? 16-34
839 é ag a9s RTN 24
848 RCLI 36 46 8% 67104 22 84
841 X=y? 16-33 897 «xLBLE 21 15
842  GSBY z23 67 898 GSBa 23 16 11
a43 Ry -31 899 WDTA 16-61
844 Ré -31 188 RTN 24
845 RTN 24 181 RS 51
@46 xLBL7 z21 87
847 ENT? =21
848 + -55
g;g S;% 33 ;g SET STATUS
851 «xLBLB 21 12 FLAGS TRIG DISP
£a4 - ON OFF
o on 16 55 cBE ore ® | Fx @
93¢  DSPI 63 b1 110 1 0®| GrRaD O | sc1 O
N 2 O RAD O ENC‘? O
855 1 81 5 O n
856 e 86 REGISTERS
ocF.1 c.F.2PPc.F.3 Pc.F.a |*c.F.5 [°c.F.6 [fc.F.7 [E.F.8 [t.F.9 [|°c.F.10
7 S8 S9
so St S2 S8 S§ bonds|°% (boncs)zsis(mnd)we*\s) ()2 () n
I
Ac,F, 1 8 C.F. 12 ¢ C.F. ° C.F. 14 E# of bonds control




® Program Desecription 1

~ . . )
Program Title Yield on CaH»Oﬁptjﬂorn Sales

Contributor’s Name Hew1 etﬁ,&tf’?cka”d
Address 1000 NE 7(:’717rc1 e BouJ gyard

City CPKV@”“ L o _State ,,QR‘M_V,,,,_, .
\_ J

( . . . )
Program Description, Equations, Variables _ This program calculates various yields (actual and _

‘annualized) useful in evaluating call option sales (writing): yield if exercised,
_yield if unexercised*, and breakeven point®. Calculations consider whether the
‘stock is purchased on a cash basis (full price) or on a margin basis?.

Net Prem - Net Pur + Net Sale + Div - [Im],
[.5], Net Pur - Net Prem

__exercised

_unexercised = Net Prem+Div - [2 x CSPL - [Im],

~—— {51, Net Pur—=Net Prem

~ breakeven = Net Pur - Net Prem - Div + [Im],
N

(# Shares x Stock price) + Stock Commission

~__Net Pur

B ‘Net Prem = (# Shares x Option premium) - Option Commission
Net Sale = (# Shares x Exercise price) - Commission
Im = Interest rate x 1/2 Net Pur x T/365

Operating Limits and Warnings ]
! Stock is purchased for one option period and then sold.

2 Applicable for 50% margin requirement.

Stock price below which the writer has a loss (the Toss point on the downside).

Unexercised yield does not include commissions unless the commission flag is
set. With the flag set two commissions (buy and sell: By & S1) are included in

the yield calculation. o
L )

This program has been verified only with respect to the numerical example given in Program Description /. User accepts and usesw
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

| — _J




Program Desecription 11

_share. Stock commissions are 1,20% of the money involved in the transaction plus
$44.50. Option commissions are 1.43% of the money involved plus $33.00. Margin
interest rate is 7.2%.
1) Calculate: the yield if called, the yield if not called (assuming you
own the stock), and the breakeven point. B

~2) If the stock is purchased on margin, calculate the yield if called, the
yield if not called (assuming you liquidate your shares at time of

~ expiration of option).

3) What is yield if not called on the same stock, but if the striking price
is 30, expiring in 190 days and trading at 2 1/8 (both for margin and cash

Solution(s) basis). R R

F*,k - [ — . — - - JE j
Sketch(es) o B L

f —
Sample Problem(s)
A. You wish to write 3 calls vs 300 shares of XYZ stock, which you intend to
buy at $20. The calls trade at 1 3/16 and the exercise price is 25 and the time
remaining is 100 days. During that time, the stock pays dividends of $.50 per

continued on next pa

_ 1) 300 [f] [A] . . . . . . .. e e e e e e e 300.00  # shares
. 20[4].5[A]. . . . . i i i e e ewou... 6000.00  gross purchase
. l.2[%]445[+]. . . . . . ... . ... 116.50  purchase commission
, [R/ST . . . . .. e e e e e 6116.50  net purchase cost (cash)
_25[41100 [B] & & &+ 4 v 4 v 4w ww o u . 7500.00 _gross exercise
L 1.2[%]144.5[+]. . . . ... ... ... 134,50  exercise commission
074N I 7365 .50 i s
(negerence(s) 1[413[4116 [ [+]. . . . . . . . . . .. 1.19 convert 1 3/16 to
fraction
c] ... ... ..... 356.25 gross option proceeds

ge

\ -




. Program Deseription 11
N
Sketches)
t‘ — P 1
~

__exercised yield

_breakeven point

~yield if called

option commission
net option proceeds.

annualized yield S
unexercised yield
annualized yield

(sets for margin acct)
(enters margin rate)

yield (un called) 1nc1ud1ng buy

& sell (double) commission |

Solution(s)

3) There is no need to re- enter the # of shares (f [A]) or purchase price and

- 1.43 [#]1 33 [+] . ... .. 38,09
o [R/S]. . . ... 318.16
D] ...... 29,61

o [R/S]. . . . .. 108.09
[E]l...... 8.07

B [R/S]. . . . .. 29.47

- f[D]...... 18.83
_Ej;i_¢_“A - (f1[B]...... 1.00
R 7.2 [f1[c]...... 7.2
D] ...... 64.87

[FICE]. ... .. 6.38

[R/S]. . . . .. 23.29

annualized yield

The

d1v1dends ([AJ) since they remain the same from the previous calculation.
margin f]ag 1s also similarly set (1) _from the last calculation. -
_ 30 [+4]J190 [B]. . . . . .. .. . . .9000.00 gross exercise e
1.2 [%] 44.5 + [R/S] - .8847.50  npet exercise
(2 [+11[+18[«][+]1[c]l.. .. ..637.50  gross option proceeds )
(" 1 43 [%] 33 [+] [R/S] ........ 595.38 net option proceeds
o [E]. . .. .. .. .. 25.61 actual yield (margin bas1s)7
fIB] ...... ... 0 reset for cash purchase -
[E] .. ... .... 13.50 actua] yield (cash bas1s)




T N\ A} e Al
User Instruetions 3
Margin
Rate +Brkevn
STEP INSTRUCTIONS o Alrul/’grlrrs KEYS o BTT/S:ITS
1 Enter number of shares of stock on which [ A]
calls are written (# sh) l———l [::'
L[]
2 | Margin (1), cash (0), LFfILB] | 0or1
Il
3° | a) Stock price (sp) $ 10+ ]
b) Dividend per share received $ [ ] [jg pufc asge
before option expiration (d) [ 1]
c) Compute & input stock commission; (C) ,7,f| R/S] net cost
4° | a) Option exercise price (Ex) ¢ [ ] | ]
) Op p ( b gross
b) Time to exercise (T) days [ [ ] lexercise |
c) Exercise commission (C) $ [ J[Rr/S] proceeds
0] if called
L]
5° | a) Option premium (Pm) $ | [ C ] Remin
b) Option commission (C) $ [ 1lrss] e
L JC ] tun
6* | Yield if option is exercised | (o 1 [yYerd(z)
[ Jlrss] |, 360402)
i ) R
7* | Yield assuming stock price remains constant LE | y?eﬁ?%)
annual
and option expires unexercised (no dividends [ ] @ yield
included) N
l:] D dU"ud}
8% | Same as 7 but with buy and sell (douhle) LE ] | yield
commissions—included L] yield
L 11
9* | Breakeven point (loss point on downside) lI] ‘Il $
L1 1]
° 3,4 & 5 may be used in any order [ 1]
* 6,7, 8 & 9 may be used in any order L—] [—]
1]
! Commissions may be computed as if calculator L[]
were in ordinary manual mode (see example) 10 ]
10 ]
2 | Alternate presses of [f] [B] set and unset (10 ]
margin status ‘: I:]
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36
STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
961 lBL. 21 16 11 4 sh T e RS o
o =4 Store # Shares 57 5 36 8
pez STOI 35 6 ol R 89| compute, store &
ges  RTN 24 4 ass - -45 display net prem
885 F67 16 23 86 Alternately set 861  R/S 51
866 €704 22 84 : 862 sLBLD 21 14
gg; SFQ 16 21 g? and unset margin 863 RCLE 36 86 Exercise numerator
! iy 864  RCLS 36 85
889  RTN 2¢ 1 flag f 0 865 + -55 Tess Im
@16 xLBL4 21 a4 866 RCL4 36 84
811 CFe 16 22 be ac? + -55
812 8 g 868 RCLZ 36 6:
813 RTN 24 Py - D
@14 xLBLc 21 16 13 . 20 4 23 g4 |Margin calculations
817 *LBLA 2l 1i a73 2 8 1i
818  RCL! 36 81 674 X -35 normalize
813 gmi 33 62 Compute store, & 875  RIN 24
26 stz U . 876 RCL7 36 87 | Apnualize using
821 R _ 3l display gross 877 18 2
bzz T 35_"5_3‘; a8 X 33 day factor
O arh 3535 ot purchase 879 RN 24
gg; RCLZ ’ 36 o 888 #LBLE el 1s Unexercised numer-
826 R<S 51 gg; zg::; 32 g; ator less double
827 ST03 35 &3 cancel dividend g3+ * o | dividend and Im
@28 =87 16-43 Cancel dividends . - Lo
829 ST04 35 64 if purchase oes 17 16 2141 Double dividend
gg? RC};"" 3o_g§ commission is 0 886 €SB4 23 84 Margin calcualtions
. 88y z -24
832 5102 35 8z Compute, display y o= -
833  R/S 51 & store net ggﬁ EE': ‘gi E;mg?iggd
834 xLBLB 21 1z purchase 498 - 35
3| - B ;
gz XKLL B8 | Initialize R6 with 091 CF1 16 2z 1 | Glear buy and sell
837 Ry -31 # shares 892  RTN 24 g
838 3 a3 893 RCLY 36 67
- - Compute and store 894  1-% 52 Annualize
839 6 66 s x 3
] a5 pl - i
A 3 | day factor T/365 89%  RTN 24
‘ | - 898  SF1 16 21 81 L
843 RL 3 - @9s cTOE 2215  dividends
B44  STxe 35-33 @6 Compute, store, & 188 RTN 24
845  RCL6 6 Bo display gross exer 181 sLBL? 21 @2
gjg e ol 162 RCLZ 36 83 Compute double
6 .
@48 2y -41 Compute, store & igg f _gg dividends
i | display net 185 x=07  16-43
@58 ST06 35 @6 isplay net exer 1me o103 2263  Create error
851 R-S 31 - - -45 .
852 xLBLC 2113 §39 RTN ;3 message if By & S1
ggi RC!;I 3"-% Compute, store & 189 ¥LBL3 21 83 used in conjunction
@55 ST05 35 @5 display gross prem ﬁ? R;N "3 with 0 commission
3 REGISTERS —
0 " # sh |?Net Pur |°Pur Canm|Dividends®Net Prem|°Net Exer|Day Factotfargin Rat¢’
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E I
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37
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
112 xLBL4 21 84
113 Fa? 16 23 ee Calculate de- 170
114 ET01 22 81 . .
115  RCL? I 62 nominator with
116 RCLS 3e 85 margin
117 - -45
118 RTN 24
119 «xLBL! 21 81
1286 RCLS 3€ 88 Compute Im
121 ENTt -Z1
122 EEX -23 T x Margin rate
123 z 82 365 180
124 z -24
125 RCL? 36 o7 x .5 x net
126 X -35 purchase
127 RCLZ 36 8z
128 -62
129 5 as
138 X -39
131 x -35
132 F2? 16 23 6z Modify to add Im
133 CHS -2z __for breakeven 190
134 - -435
135 RCLZ 26 82
13€ . -62 Compute denomina-
137 h] as
138 X -35 tor (net out of
139 RCLS 36 85
146 - -45 pocket)
141 RTN 24
142 xLBLd 21 16 14
2 2 1c 21 @r 200
;:j Rgf‘é 16 Eé g; Set breakeven flag
145 RCLS 36 85
146 ~ -45 and compute
147 RCL4 36 84
148 _ -45 ) .numerator
149 Fe? 1o 23 @6
156 GSB4 23 84 Adjust for margin
151 F6? 16 23 88  considerations
152 Ri =31 _
153 RCL1 36 a1 210
154 = -24
153 RTN 24
156 R-S 51
160
220
LABELS FLAGS SET STATUS
*purchase |° Exercise |° Prem SExercise |° »Unexer |° Margin FLAGS TRIG DISP
2 ti‘*‘lar‘gin Flachargin % |* >brkeven [° ->Bﬁ & S1 ! By & S1 |, OS 015’: DEG O FIX g
0 1 B E d 10 ® GRAD O SCl
- - Im ?omﬂp Div ~error Compgle Used 2 0 ®R| RAD O EN%
3 0 R
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Program Desecription 1

~
Program Title

Address

.

BOND PRICE AND YIELD

Contributor’s Name HEWLETT-PACKARD COMPANY
Corvallis Division
1000 N.E. Circle Boulevard

city  Corvallis, OR 97330

State _

Zip Code

—

Program Descripti

Operating Limits ai

This program calculates the ‘‘flat’’ price (i.e., not including accrued interest) or
annual yield of a semiannual coupon bond. Data required for input are the
number of coupon periods (PER) between settlement date and redemption date
(maturity date, call date, etc.), the annual coupon rate expressed as a percent
(CR), the redemption value (RV) if other than 100, and either the annual yield
expressed as a percent (YLD) or the bond price (PRICE).

All prices are expressed as a percent of the face value. (e.g., since most bonds
have a face value of $1,000, a call price of 107 implies an actual redemption
value of $1,070 if the bond is ‘‘called’’.)

The amount of the accrued interest for the expired portion of the current coupon
period is available in register 8 and may be recalled (S8 (8)).

Each time the coupon rate is entered by pressing [, the redemption value is
automatically set to 100. This is the proper value for a price-to-maturity
calculation, and no value must be keyed in for redemption value (RV). If
however, the price-to-call is desired and the call price is other than 100, the call
price has to be entered for RV after the coupon rate has been keyed in.

All input data are retained so that when alternative calculations are to be
performed, only changed data must be keyed in. This permits, for instance,
calculating the price for each of several different yields. In addition, the
settlement date is retained throughout the bond calculations, and need not be
reentered when returning to the calendar program for another bond calendar
calculation.

The number of remaining coupon periods between settlement date and redemp-
tion date may be calculated and entered in two ways. If the calendar program is
used to calculate the number of days between the settlement date and redemp-
tion date, the number of remaining semiannual coupon periods is automatically
calculated and stored in register O for use by the bond program. In this case the
instruction to enter the number of remaining coupon periods in step 3 below
may be ignored. If however, the number of remaining coupon periods is already
known, or the method used to calculate this value by the calendar program is
deemed inappropriate, it may be entered in step 3. Choosing between an actual
or 30/360 calendar calculation depends on trade custom for the particular
security. Corporate bonds are traditionally traded on a 30/360 basis, while
many government securities use an ‘‘actual’’ calendar.

This program may be used for after-tax as well as before-tax yield calculations.
The procedure is to reduce the coupon and redemption values to their after-tax
net values prior to entering them in the program. This can be important when

MATERIAL.

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM

)




Program Desecription 1

Grogram Title

Contributor’'s Name

Address

City o I __State . =~ ZipCode_
\_

~ R

Program Description, Equations, Variables

I comparing a bond with taxable coupons to one whose coupons are tax-free.

The program may also be used to calculate a yield when a bond is purchased,

and then sold prior to redemption by the issuer. The procedure is simple to treat

the exit date and price as the redemption date and reemption value respectively. -
The yield calculated is the precise yield if the exit date is also a coupon date, and

is an approximate yield for other exit dates.

s S
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses

this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\. ./




’ D iption 1
40 Program Desecription 11
(- — T —— T T -\
Sketch(es) | | i ; [
+ ; - —_— “f S T_ S ,,,_ﬁ.,,,,,_f‘, - ,4‘ - )., S S
| i T ——em i _ ‘, e .T — +
D S GG SH S . : B L .
! i | | | | |
' - + i - - , 4 : t H S
| : ' | | | | {
f N |
S Sa— #. — it = ;. 4} .%,. e — i. +- - + 4‘ — ‘»
B A || -
. L i , L I ;
L_ i 1 1 — I - I EE ,J._._._’J
— )
Sample Problem(s) 15. Bond Price and Yield - -
for PER > 1
—PER J
PRICE =RV (1 + YL} 4 100 SR_| (1 + YLD
2 YLD ———
—PER N o
() ()
where -
J =1 — FRAC (PER) ————
FRAC (PER) = fractional portion of the number —
- of remaining coupon periods
i.e., if PER = 12.6, FRAC (PER) = .6, andJ =1 — .6 = .4 o
for PER < 1
CR
Soluti . ) RV + —
ution(s) . 2 CR
PRICE = YLD - 5 J
1+ PER -
- 2
- - S - ,,J
a4
Reference(s) I o ~ . W
& S — — S— — —— — —— — - ,J




Program Deseription 11

41

Keystrokes: Outputs:

Enter program BD-14

3.011974 @ 2.011984 Q0 —— 3570.00 (days settlement
to maturity, 30/360

basis)

(- ‘ - ™ T
| Sketch(es) Example 1: ‘ i !
j ; — + 1
| I What is the price of a semiannual 3% bond to yield 10% with settlement date of L
S January 1, 1972? The bond matures March 6, 1978, and a 30/360 calendar is —_—t
| used.
“ Keystrokes: Outputs:
5 Enter program BD-14
1.011972 @ 3.061973 8 —— 2225.00 (days settlement
T to maturity, 30/360
N basis)
L L Now enter program BD-15 :
. . :
I gioPa > 68.29 (price-to-maturity) )
( Example 2: ‘
le Probl .
Sample Problem(s) Having performed the above calculation, determine the price of the same bond
using the ‘‘actual’’ number of days. Remember, the settlement date has been —_—
retained and need not be reentered.
Keystrokes: Outputs:
Enter program BD-14
3.061978 B3 > 2256.00 (actual days settle-
ment to maturity) S
Enter program BD-15
3 gio@a > 68.31 (price-to-maturity) 3
Example 3:
A U.S. Treasury Note with a 5.75% coupon and 88 days from settlement to
maturity is purchased at 100 18/32. If there are assumed to be 183 days in a
coupon period, what is the yield-to-maturity?
Keystrokes: Outputs: —
5.75 B 88 1380 — 0.48 (fraction of a coupon L
period remaining)
Solution(s) 18 @ — 3.34 (% annual yield-to- -
maturity)
Example 4: e
— Assuming that the previous problem has just been performed as shown, calcu- ——
i late the yield if there are assumed to be 182 days in a coupon period instead S
of 183. - ]
Keystrokes: Outputs:
88 1280 3.35 (% annual yield-
o to-maturity) _
Example 5:
\_ An annual coupon bond with a 5% coupon is settled on March 1, 1974. If the —_—
yield is 5.5%, and the bond matures on February 1, 1984 what is the price-to- -
( maturity on a 30/360 basis? )
Reference(s) ——
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PR Determine the number of annual coupon periods remaining by dividingby the 77 )
 Sketch(es) ! number of days in a coupon period
b . +
L 360 8 > 9.92 (number of annual Ll
(‘ coupon periods) i
A A Enter program BD-15 o
T (4] ' 9.92 (the correct value
for PER is entered) T
r- . H The coupon rate and yield rate must be multiplied by a factor prior to input. This e Wf_,.“.%_,_m.;
‘ factor is determined by dividing the number of coupon periods per year into 2. f
7 | For annual coupon bonds the factor is therefore 2 (for quarterly coupons the ] f
L_‘ﬁ_ J factor is 0.5 etc.). S R
5 28855 S
( 20080 > 96.24 (price-to-maturity) \

Sample Problem(s).

Example 6:

A semiannual coupon bond with a 5% coupon rate maturing February 6, 1993
was purchased November 15, 1973 for a price of 99. The bond is callable on
February 6, 1980 at a call price of 101. What is the yield-to-call and yield-to-

maturity if the 30/360 calendar is used?
Keystrokes: Outputs:
Enter program BD-14

11.151973 @3 2.061980 @ B0 —— 2241.00 (days settlement

to call)
Enter Program BD-15
581010 99
Enter program BD-14
2.061993 30

5.33 (% yield-to-call)

v

6921.00 (days settlement
to maturity)

Enter program BD-15

58908 > 5.08 (% yield-to-
maturity)
Solution(s) Example 7:
B Having just completed the before tax yield-to-maturity calculation in the
previous example, the bond purchaser wishes to perform an after tax yield-to-
T maturity calculation. He is in a 40% income tax bracket and a 25% tax is to be
S _ applied to capital gains.
Keystrokes: Outputs:
First, calculate and enter the after tax value of the coupon.
B o 5 48800 — 3.00 (net after tax
coupon)
Now calculate and enter the net after tax proceeds when the bond is redeemed
\ for 100 at maturity.
7 100 ] - | 1.00 (capital gain)
.25 > 0.25 (capital gains tax)
f .
Reference(s) a8an > 99.75 (net proceeds from
S — bond redemption)
o (The price and remaining coupon periods have been retained from the previous
calculation.)
> 3.06 (% after tax
T yield)
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BOND PRICE AND YIELD
1 z}
PER CR <>YLD RV <>PRICE
STEP INSTRUCTIONS o A'T’i'/’b’:" S KEYS D:’T‘zs:’l';s

(I

STEP INSTRUCTIONS oaronrs | Kevs | o oriiNrs |[—— E I[:—ll
Optional: Use program BD-14 ] :} [ » j

to calculate the number of re- lij L;"*]
maining coupon periods. [ ;, Lj; J
2 | Load side 1 and side 2 of the ] [ 0
bond program. ] l;‘_] L]

o [ Ko - —
o Number of remaining cou- Eij D

pon periods (may be omitted Ej rj

if step 1 is performed) PER a PER Ej D

e Annual coupon rate CR (%) 5] CR (%) E_j l;j

o Redemption value if other ] 10 )

than 100. RV (0] RV __jj E

4 | To determine the yield, key in - ] [: L—J
the bond price. PRICE PRICE D :]

5 | Calculate the annual yield. YLD (%) |:| ‘:’
6 | To find the price, key in the l:] [:]
annual yield rate. YLD (%) YLD (%) C:l l::l

7 | Calculate the “flat” price. PRICE S [:]
8 | Optional: Recall the accrued D ,:I
interest ACC INT |:l :’
AND - —

add it to the “flat” price to obtain ’:] '::]

total bond value as of the [:l Ij
seftiement date. | @ | Bondvale 1]

9 Foranew case gotostep1or3 -] [_—_] I:l
and change appropriate values. [:j l:]
NOTE: When CR is entered, [:, [:I

RV is automatically set to 100. ’;_:] I:]
1]

1]

[ [ _]

[ 1]

[ 1]

[ 1]

[ 1]

L1 1
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
881 xiBLA 21 11 i 857 z -24
662 CF3 16 22 @3 858 - -45
683  CHS -2z 859 ST-¢ 35-45 @6
884  5T08 35 @6 -PER-R a6e ABS i6 31 Has 1imit been
885  CHS -2z 0 @61  EEX -23 reached?
886  RTH 24 862  CHS -22
687 *LBLB Zl iz 863 6 86
88  EEX -23 864  K£Y? 16-35
ae9 z 82 @65 6101 22 81
818 STG3 35 63 100>R 866  F2? 16 23 @2
811 Ré -31 3 867 6702 22 82
812 STO1 35 81 CR>R 868  RCL6 36 @86
813 RN 24 1 869 €103 2z 83
814 xLBLD Z1 14 876 xLBLZ 21 8z
815 CF3 1€ 22 63 RV=R 871  RCLS 36 85 .
816 ST03 35 63 3 arz i 81 |Modify price for
817 RTH 24 873 RCL@ 36 8e next set of
@18 kLBLC 21 13 874 FRC 16 44 iterations.
819 F3? 16 23 43 YLD'*R 875 + _'55
828 G105 22 85 2 876 LSTX 16-63
821 RCL® 36 68 77 X -35
822  ABS 16 31 878 4 84
823 1 a1 879 2 -24
824 57?2 16-34 1>PER? 888 RCLI 36 a1
825 6708 22 o6 881 X -35
426 SF2 16 21 82 852 RCLE 36 86
827  RCLI 36 81 Calculate initial 8e3 X =35
28 2 8z | guess 884 - -45
@29 : -24 885 ST0S 35 85
838 RCL4 36 84 886 G701 22 81
831 ST05 35 85 887 xLBL@ 21 86
832 2 -24 @88 RCL3 36 83 |Calculate yield if
833 ST06 35 86 889  RCLI 36 81 | less than 1 coupon
834 »LBil 21 81 89e 2 2 period remaining
835 1 é1 Calculate f(y) 891 % -24
836 RCL3 36 63 892 + -55
837 RCL5 36 85 853 LSTX 16-63
a3e z -24 894 RCLE 36 8@
839 1 a1 895 1 a1
@48 RCL6 36 86 896 + -55
841 + -55 @97 X -35
842 RCLE 36 6@ 898 RCL4 36 84
843 yx k3| 899 + -55
844  5T08 35 88 108 2 -2
@45 x -35 181 1 a1
846 - -45 18z - -45
847 RCLE 36 86 183 RCL® 36 o6
e4e X -35 184  CHS -22
849 1 o1 185 2 24
856 RCLE 36 88 166 *LBL3 21 83 Display answer if
851 - -45 187 z z second time through
852 z -24 168 a8 66
853 RCLI 36 a1 1@9 8 gé
@54 2 az 118 X -35
as5s 2 -24 111 §T0Z 35 6z
856 PRCLS 36 85 REGIs..L.. 112 RIN 24
0 2 3 4 5 6 7 8 9
-PER CR YLD RV PRICE Used Used DT, Acc. Int.
S0 S1 S2 S3 S4 S5 S6 S7 ! S8 S9
A B C D E I




97 Program Listing 11

45

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 xLBLS 21 85 169 + -39

114 ST02 35 82 78 RCLS 36 85

115 RTH 24 171 1 81

116 «*LBLE 21 15 172 - -45

117 F3? 16 2383  PriceR,.Rg 173 RCLe 36 88

118 G706 22 a6 174 X -33

119 RCL2 36 ez 175 CHS -2c

128 Z 8z 176 1 a1

121 8 1] Calculate J 177 + -55

122 e 86 178 = -24

123 < -24 79 RCL1 36 61

124 1 8l 188 2 8z

125 + -39 181 : -24

126 STGS 35 85 182 RCLé 36 86

127 1 81 183 X =35

128 RCLE J& 86 184 STO8 35 88

129 FRC 16 44 185 - -45

136 + -35 186 RTN 24

131 5TG¢ 35 a6 187 sLBL6 21 86

132 RCLA 36 86 188 ST04 35 84

133 CHS =22 189 STOS 35 85

134 1 81 Is PER<1? 198 RIN 24

135 X»7° 16-34

136 G704 22 84

137 RCLS 36 85

138 RCLé 36 86

139 1 ad 31

148 RCLS 35 85 Calculate price for

141  RCLE 35 86 long term bonds.

142 X Ji

143 STOS 35 85

144 - -45 200

145 RCL1 36 81

146 X -35

147 RCLZ 36 82

148 z -24

149 EEX =23

158 Z az

151 X -39

152 RCLé 36 66

153 2 8z 5T

154 = =24

155 RCLI 36 @i

156 x -3

157 ST08 35 88

158 - -45

158 RCLS 36 85

168 RCL3 36 83

161 x -35

162 + -39

163 RTN 24 %0

164 xLBL4 21 84

165 RCL1 36 81 Calculate price for

166 2 8z short term bonds.

167 = -24

168  RCL3 36 83 LABELS FLAGS SET STATUS
A PER B CR C YLD O Ry Price |[° FLAGS TRIG DISP
a b c d 1 ON OFF

o O ™ DEG FIX K
Z Used |'" Used Used Used Used zjgpd RN s S 0
Used Used Digit? s 0™ n
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Program Desecription |

~
Program Title

Address

City B
\.

Contributor's Name HEWLETT-PACKARD COMPANY

DAYS BETWEEN DATES

Corvallis Division

1000 N.E. Circle Boulevard — —

Corvallis, OR 97330 State

s

Program Description, Equations, Variables _

This program calculates the number of days between two dates on an actual or
30/360 basis (30 day month, 360 day year). When the actual number of days is
desired, the two dates must occur between January 1, 1901 and December 31,
2099. There is no limitation for the 30/360 basis.

The earlier date is keyed in for DT 1 (), the later date is keyed in for DT 2
(B). The calculation is performed by pressing [& for the actual number of days
or by pressing [ for the number of days on a 30/360 basis. Both input dates are
retained, so that only a changed date must be keyed in for a new calculation.

The date format for input is MM.DDYYYY (March 3, 1976 is keyed in as
3.031976). The program does not check input data. Thus, if an improper format
oraninvalid date (i.e., February 30) is keyed in, erroneous answers will result.

An important feature of this program is that it is designed to be used in
conjunction with BOND PRICE AND YIELD (BD-15). When the settlement
date is entered for DT 1 and the redemption date (maturity date, call date, etc.)
is entered for DT 2, pressing or @ also causes the number of remaining
semiannual coupon periods to be stored for use by the bond program. The
number of semiannual coupon periods on an actual day basis is determined by
subtracting the number of leap days (February 29 of a leap year) from the actual
number of days (the displayed value) and dividing this by 182.5 (days per
semiannual period). On a 30/360 basis the number of semiannual coupon
periods is found by dividing the number of days (displayed value) by 180 days
per semiannual period).

In addition, the settlement date is retained throughout the bond calculations.
Therefore, on return to this program, it is only necessary to key in anew DT 1 if
the settlement date is different.

Operating Limits and Warnings

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS

PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS

FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

"\I;llA-leDRAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
A IAL.

\
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(—— T
| Sketch(es) !
T =

T
i

T

|
L
1

|

|

IR | |
I T

—

— 1_4

rSampIe Problem(s)

Solution(s)

.

7
Reference(s)

14.

Days Between Dates

Actual
DAYS = f (DT2) — f (DT1)

where

f (DT) = 365 (yyyy) + 31 (mm — 1) + dd + Int (z/4) — x

and
for mm < 2

x=0
z = (yyyy) — 1

for mm > 2

x = Int (.4 mm + 2.3)
z = (yyyy)

Int = Integer portion
30/360 Basis
DAYS = f (DT2) — f (DT1)
f (DT) = 360 (yyyy) + 30 mm + z
for f(DT1)

if dd, = 31 then z = 30
if dd;, # 31 then z = dd,

for f (DT2)

if dd, = 31 and dd, = 30 or 31 then z = 30
if dd, = 31 and dd, < 30 then z = dd,
if dd, < 31 then z = dd,

_
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Sketch(es)

S S S—

Program Deseription 11

Example 1:

Calculate the actual number of days between June 24, 1974 and December 5,
1985.

Keystrokes: Outputs:
6.241974 @ 12.051985 B —_— 4182.00 (actual)

Example 2:

Having just performed the above calculation, now calculate the actual number
of days between June 24, 1974 and March 21, 1990.

Keystrokes: Outputs:
3.211990 B 5749.00 (actual)

v

Example 3:

Calculate the number of days, on both an actual and 30/360 basis, between
May 1, 1975 and November 1, 1980.

Keystrokes: Outputs:
Solution(s) 5.011975@ 11.011980 @ — 2011.00 (actual)
o D] > 1980.00 (30/360) )
- — .
1 )
Reference(s) _ B
. _ _ _J
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DAYS BETWEEN DATES

~+~ACTUAL +>360

INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
STEP INSTRUCTIONS INPUT KEYS OUTPUT -] — —-
DATA/UNITS DATA/UNITS l ]
1 Load side 1 and side 2. ]

2 Key in the following:

m
|

L

e Earliest date (DT 1) MM.DDYYYY a DT 1

L

o Latest date (DT 2) MM.DDYYYY (& ] DT 2

3 | Calculate the number of days

i
\
EREER
i |

between the two dates on an

ﬂ
L

J

“actual” day basis. Actual Days

D |

4 | Calculate the number of days

W
=
UL

between the two dates on a

30/360 basis. (0] 30/360 Days

]
N
U

5 For a new case, go to step 2

™
I
L
B

and change DT 1 and/or DT 2

|
L
u
o

as appropriate.

]
L
1
|

|
|
| —

BN
o

il

m
|
i

Judud

|

Ut

i

|

[]

NERINENEAND

—
‘!
|
—_

i
UL

O
i i H
! |

|
—

1
N

]
L
M
_
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STEP KEY ENTRY KEY CQDE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
881 *LBLA 21 11 } 857 (LK 51
a8z  STG7 35 &7 @838 RCLS 36 85
085 RIN 24 ‘DT]’*R-/- 59 + e Compute days since
864 BB 21 12 g6é RcL3 36 63 | 0 AD neglecting
@85  STO! 3581 proaR 861 1 el 400s and 100s.
aeé RTN 24 2 1 a62 - -43
887 xLBLC 21 13 863 3 83
888 RCL7 36 87 864 1 8i
889 GSBE 23 15 @65 x -39
a18 ST1C2 35 ez aceé + -55
811 LSTX 16-63  Control & storage. 867  RCLG 36 86
812 ST08 35 o8 Be8 4 a4
813 RCLI Jo a1 8o09 z -24
814 ESBE 23 13 ere INT 16 34
815 LSTX 16-63 | 71 T -41
816 ST-8 35-45 o6 872 + =335
817 CLy =31 ' 873 RTH 29
818 RCLZ2 36 82 874 xLBLD 2l 14
819 - -45 ars 3 a3
828 RCL4 36 64 8vé a ae
821 2 ez 877 ST02 35 8z [fontrol & storage.
822 z -24 878 RCLV 3o &7
823 ST=68 35-24 88 879 GSBe 23 le 13
824 o7 -41 888 ST0E 35 88
825 RTN 24 881 RCLI 36 81
826 %LBLE 21 15 882 GSBe 23 16 15
827 E5B4 23 84 863 RCLE 3o 86
828 ST06 35 86 ag4 - -45
829 3 83 @85 SsT108 35 88
a3e (3 86 886 RCL4 J6 84
831 5 85 887 CHS =22
832 ST04 35 84 ags 2 8z
a33 X -39 889 z =24
a34 2 8z z=y-1 838 ST=@ 35-24 6@
835 RCL3 36 83 91 R =31
836 X>Y? 16-34 asz RTN 24
837 ET06 22 bé 893 ¥lBlLe 21 1e 15
838 X -35 894 GSB4 23 84
839  CLS -51 895 3 63 Sum years & months.
848 RCLé J6 86 a9 ) 8é
841 1 a1 8s7 e aé
842 - -45 a8  ST04 35 84
843 S5TO6 39 86 899 x =33
844 ET0I 22 81 188 RCL3 36 83
845 xLBL® 21 @8 181 3 83
846 . -62 182 8 8e
847 4 84 183 X -35
848 x =35 x=INT (.4M+2.3) led —  + ~35
849 . -62 185 RCLS 36 85
gg? +" _g; ig?, f g‘; Are days equal to 3]7?
852 + -39 188  X=Y? 16-33
853 INT 16 34 189 67102 2c 82
854 - -43 116 R+ -31 No, add & return.
855 RCL6 36 86 111 ST02 35 8z
856 =»LBL1 21 81 REGIS cno 112 + -39

0 1 4 6 7

PER DT, Used M 365/360|° D V.2 o1, | °
S0 S1 S2 S3 S4 S5 S6 S7 ’ S8 S9
A B C D E I
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 RTHN 24
114 xLBLZ2 21 82 170
15 Re -3l Is register 2 equal
116 Ry =31 to 30?
117 RCL2 36 82
118 3 83
119 e as
128 X=Y? 16-33
121 E7G3 22 83 No, add and return.
122 Ri -31
123 CLX -51
124 RCLS 36 85 180
125 8102 35 a2
126 + -35
127 RTH 24
128 *LBL3 21 83
129 Ré¢ -31 31+30 add & return
128 ST02 35 82
131 + -35
132 RTH 24
133 ¥LBL4 21 84
134 ENTt -21 190
135 INT 16 34 Break up year.
136 S7T03 35 83
137 - -45
138 EEX -23
139 2 8z
148 X -39
141 ENT? =21
142 INT 16 34
143  STOS 35 85
144 - -45 200
145 EEX =23
146 4 84
147 X -35
148 RTN 24
142 R-8 a1
210
160
220
LABELS FLAGS SET STATUS
AT, ® DT, Cdays actual? days 36Q% Used 0 FLAGS TRIG DISP
a b c d e Used 1 ON OFF _
0o O K| DEG ® FIX B2
Used ' Used ? Used Used ¢ Used 2 - GRAD% ES'G B
3 7 5 Used 3 2 O K | RAD
3 0O n2




2 Program Deseription |

(| . Bond Yield to Maturity )

Program Title S e, e I I

Contributor’s Name Ra]StOU N Barnard o S

Address 28” Ridgegre,St D’Y‘ive“S».AE.

city Albuquerque _ State New Mexico Zip Code 57108

. ' )

( . . , )
Program Description, Equations, Variables ___This program calculates yield to maturity, current

yield, and accrued interest for semiannual coupon bonds using the 360 day calendar.

_Inputs are settlement date, maturity date, annual coupon, and price. A1l time
_periods, from less than 6 months to 99+ years, are valid.

Dates are entered in the format MM.DDYY, bond coupons in percent, and bond prices
as percents of par (100), i.e., a bond selling for $950.00 is entered as 95.
Accrued interest is in do]1ars, cents and tenths to ensure accurate determinations

~for mu1t1p1e bond transact1ons

__Equations used are: for a bond w1th more than 6 mos. tovmaturity,

wmpricemfm{]QQ/(1+i)N + (C/21)[(1+1)1-(1+1)'N] - /21)} , where i = interest rate,
€ = Coupon, N - Number of semiannual petjods from settlement date to maturity
- date, i = 1 - frac (N) ,
The secant method is used to solve for i. The yield to maturity, expressed as an
_annual percent, is given by Y-200i.

~For a bond w1th less than 6 months to matur1ty, 1—{k100+C/2)/(pr1ce c/2j)- 1}

Current yield = C/price x 100. Accured interest - c¢/2j x 10.

Operating Limits and Warnings Program will not correctly determine time periods for
maturity dates more than 100 years away. If greater accuracy is desired, change
step 97 from DSP 3 to DSP 4. This will increase the time to calculate YTM, however.

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and usesw
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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Fgl;;kr:rr\ies) |

L SR S S B S Ll dooo L1 )

s ~
sample Problem(s) 1. _For a settlement date of February 10, 1977, which of the following
_bonds provides a greater yield to maturity? S o
__5's, due 6/1/1987 priced at 80 or , o

8.75's, due 5/15/1989 priced at 108, I
What are the accrued interested values for each?

2. For a settlement date of May 6, 1977, what are the YTMs and CYs for the first
bond Tisted above, if its prices are 75, 82, 87,0242

Solution(s) 1) Keystrokes  2.1077 [A] ----------- >100.000
- 6.0187 [ENT] 5[B]------ > 9.583 (Accrued Int) -
80 [C] —--mmmmmmmmmemeen > 7.866 (Yield to Maturity)*
i [D] -----mmmmmmoeee > 6.250 (Current Yield)
- ) 5.1589 [ENT] 8.75 [B]--> 20.660 (Accrued Int.)
o 108 [C] ----mmmmme- --=---> 7.726 (Yield to Mat.)
B L Bttt > 8.102 (Current Yield)
2) 3.0677 [A] ---> 100.000, 6.0187 [ENT] 5[B] ---> 13.194, 75 [C] -----> 8.744,
\iﬁjﬁé-Q; 6.667, 82 [C] ---> 7.555, [D] ---> 6.098, 87.024 [C] ---> 6.777, [D] --->
s ~
Reference(s) . Homer, Sidney, and Martin Lebowitz, "Inside the Yield Book", Appendix -
A, Prentice-Hall, 1972. , o

5.746
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54
BOND YIELD TO MATURITY
Settlement MaturityDatet
Coupon Price>YTM _-Curr.Yield
STEP INSTRUCTIONS DATAUNITS KEYS DATAIUNITS
1. |Load side 1 and side 2 [ 11 ]o.000
2. |Enter settlement date MM.DDYY ] [;A? 7,l 100.000
(I
3. |Enter maturity date, coupon (%) MM.DDYY [ ENTER | Accrued
Coupon { JI [[B} Interest
4. |Enter price (% of par-100) Price [[ HC I YTM (%)
]
5. |To calculate current yield [ JL.D | |c.Y. (%)
I
6. 1To calculate a new TYM for the same bond L—;jfl {: ]
at a different price Price [ Il c | YTM
[ ]I D] |[.y.
7 To evaluate a new bond for the same settlement E—f] L—:]
date, repeat steps 3,4, and 5 [ L ]
e
8 For a n nt date. repeat steps 2.3.4 —
and 5 - - L]
L]
I
I
L]
[ I ]
L]
[0 ]
[ 1]
[ 1]
I
]
I
L1 ]
[ 10 ]
L]
[ 1]
]
L] ]
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
@81 xLBLA £1 11 Stores settlement 857 RCL6 36 86
882 CLRE  16-53 Date 858  «x -35
663 GSee 3 ee | M 859 STOE 35 15
@8+ GSe@  z3 @e | DI 868 1 81
8es sTc2 35 ez |Y) 861 8 88
806  EEX -23 862 x -35
867 2 6z 863 RN 24
ges  STOD 35 14 864 xlBLE 21 6@
689 RIN 24 | 865 ENT? -21
@16 xLBLE 21 1Z | 866  INT 16 34
ol 5106 3586 | couman, St | s ST 3545
812 CF@ 1€ 22 88  |calculates N 868 - -45
813 7 83 869  EEX -23
814 sTel 35 46 878 2 82
615 R -31 871 x -35
P16 K3 -41 872 1SZI 16 26 46
g17 csee 23 ee  |M2 873 RIN 24
p18  csBé 23 8@ | D2 g74 sLBLI 21 81
819 STOS 3585 |Y2 875 3 83
826 RCL3 36 €3 876 8 86
821 RCLE 36 86 77+ -55
822 - -45 | am a7e K=y -41
823 RCL4 36 64 879 1 81
824 RCLI 36 61 gge - -45
825 - -45 | aD 881 K=y -41
826 X8  16-45 882  RTN 24
627 GSEl 23 @1 883 sLBL2 21 82
828 xav -41 884 1 81
829 X<87  16-45 885 2 8z
830 £SE2 23 62 896  + -55
831 3 83 887 1 61
832 8 66 888 ST-5 35-45 85
833 «x -35 089 R -31
834+ -55 8% RN 24
635 1 81 891 #LBL3 21 83
836 & 86 892 RCLD 36 14
837 8 66 893+ -55
838 = -24 894  RTN 24
839 RCLS 35 @5 895 *LBLC 21 13
848 RCL2 36 62 896  FIX -11
841 - -45 |y 897 DSP3  -63 63
842 X<82  16-45 898 STO7 35 67
843 GSE3 23 63 999 RCLD 36 14
844 2 8z 108 F8° 16 23 86
845 x -35 101 €104 22 84
646+ -55 102 - -45
@47 sT05 3585 N 163 CHS -22
848 1 81 184 RCL6 36 86
845 x2Y -41 185 RCL5S 36 65
858  K<Y? 16-35 N <6 mo? 186 X -35
851 SF@ 16 21 @@ 187+ -55
852 FRC 16 44 188 RCLD 36 14
851 - -45 189 RCL? 36 87
854 ST08 35 @8 116+ -55
855 2 82 111 RCL5 36 85
i j <4 REGISTEHS * 35
0 1 2 3 2 5 6 7 8 . 9
M1 D1 Y1 |Used,i |Used |Used,N | Coupon| Price | J Used
SO0 S1 S2 S3 S4 S5 S6 S7 S8 S9
Aused Used © Used > 100 - Loypon; "Controf
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 z -Z4 s . 169 il 31
114  ©sBs 23 88 Initial guess for 1 178 >y ) -41
115 RCLC 36 13 iil £T04 35 6;
116 6707 22 87 e - -4
117 xLBL& 21 86 173 RCLE 36 9§
118 RCL3 36 83 174 2 8z
119  £SB9 23 8% 175 < -24
128 ST0C 35 13 1?§ RCL3 36 82
121 xLBL7 21 87 Iteration 177 i ‘.’::"4
122 RCLS 36 69 (secant method 178 X =35
124 ST09 35 89 1886 RC-D 6-?5
125 - -45 181 L 36 14
126 RCLA 36 11 182 RCL4 36 84
127 RCLC 36 13 183 X -35
128  ST0A 35 11 184 + -gﬁ
129 - -45 185 RCL7 36 &7
136 = -24 Igg SeT -41
131 X -35 1 - -45
132 S§T-3 35-45 83 188 RTN 24
133 RCL3 36 83 189 «LBLS 21 85 |calculates YTM
135 RND 16 24 191 X -3§
136 X#@°? 16-42 192 Z az
137 G706 22 66 igi pﬁ -35
78 RCL3 36 83 RTH 24 )
izg s%? 32 3§ 195 xLBL4 21 84 Ca1<cu1ates i for
148 *LBL8 21 88 Calculates 196  RCLE 36 gs M = 6 mos
141 RCLD 26 14 . . 197 Z z
142 1% 52 T+Ai/2 198 = -24
143 i 95 199 + -55
144 STOB 35 12 268 AsY -41
145 2 8z 281 RCLE 36 15
146 . -24 282 + -55
147 - -45 283 = -24
148 ST09 35 89 284 i a1
149  &703 35 83 285 - -45
156 GSB9 23 89 286 RCLS 36 a5
151 570A 35 11 287 : -24
152 RCLS 36 89 288  ET0S 22 85
153 RCLB 36 12 289 «xLBLD 21 14 Calculates current
154 + -95 218 RCL6 36 86 yield
185 S§T03 35 a3 211 RCL7 36 87
156 65B2 23 89 212 B -24
157 ST0C 39 13 213 RCLD 36 14
158 RTN 24 214 x -35
159 xLBL9 21 89 Evaluates 215 DSP2 -63 82
168 STO03 35 83 Price - 216 RTN 24
161 1 a1 217 R-8 a1
162 + -535
163 ST04 35 84
164 RCLS 36 85 220
165 y¥ 31
166 1-5 52
167 RCL4 36 84
168  RCLE 36 88 LABELS FLAGS SET STATUS
ett. date|Mat,Dt. Couf Price [>Curr.Yld [F °N < 6 mos| FLAGS TRIG DISP
a b d 1 ON OFF
¢ ° o O K DEG K FIX R
3 2
Storesdated’ N Cal ["NCal |'Ncal | i.N<hMq - s gg'%g
. . 7
i~ YIM [ Iterate Secant Aj cal f(i) Cal 3 0 X
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Program Desecription 1

~
Program Title INTEREST AT MATURITY/DISCOUNTED SECURITIES

Contributor's Name  HEWLETT-PACKARD COMPANY

Address Corvallis Division
1000 N.E. Circle Boulevard
f“v —— Corvallis, OR 97330 tate Zip Code
r ?
Program Description, Equations, Variables , _
o The first part of this program calculates the price or yield of interest at maturity o I
securities. The necessary inputs are the days from issue to maturity (DIM), the
days from settlement to maturity (DSM), the calendar basis (360 or 365), the —_——
o coupon rate (CR), and either the price (to calculate yield) or the yield (to
calculate price).
The second part of the program calculates the price or yield of discounted T
S ——— securities such as U.S. Treasury Bills. The required inputs are the number of
days from settlement to maturity and one of the following: discount rate (to
- calculate price and/or yield), yield (to calculate price) or price (to calculate
I yield).
Operating Limits and Warnings
. - - — J
7 —ﬁ
This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.
NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
. »,
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| Sketch(es)

b—

Program Deseription 11

Solution(s)

16.

Interest at Maturity/Discounted Securities

Price (given yield) =

DIM CR

B 100

x_—+)

CR

DSM , YLD
B 100

Yield (given price) =

DIM
B

><CR+100)

131_1\41—325_1‘4 X CR + PRICE

Price (given yield) =

YLD (given price) = (

100

IM—-DSM
— X
) B
+1

1 B
DSM

100

)(100)

YLD

1+ ==
100

100 — PRICE %

% DSM
360

360

PRICE

DSM

)xlOO

Price (given discount rate) = 100 — (%—;(6(]))&)
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Program

(U I ,‘\
' Sketch(es)
¥* S N L . | IS
Example 1: -
a Find the yield of the following interest at maturity security: \
Sample Problem(s) DIM = 220 S
S DSM = 117
Basis = 360
— CR = 5%
Price = 99.531250 3
S Keystrokes: Outputs: o
220 11708
360 @ 5
- 99.531250@3 B > 6.38 (% yield) e
Example 2:
Having just performed the above calculation, what is the price of this interest at
maturity security to give a yield of 7%?
Keystrokes: Output: - -
- - 00 > 99.33 (price)
Solution(s)
o Example 3:
Given the number of days from settlement to maturity and the discount rate of
- the following security, find the price and yield.
- - DSM = 81
s DR = 5.60
e T Keystrokes: Outputs: —
— 3 @Rsca0
B L [t [ €] > 98.74 (price)
(¢ ] D] > 5.67 (% yield)
— . _ _ I :
— Example 4:
( Find the yield of the following discounted security: )
Reference(s) - DSM = 307
— Price = 96.27
— Keystrokes: Outputs:
307309%270
__ o0 > 4.54 (% yield)
L _/
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60
1 INTEREST AT MATURITY/ z}
DSM DR DISCOUNTED SECURITIESQYLD 4> PRICE
DIM + DSM B CR 4 YLD < PRICE
STEP INSTRUCTIONS DATAIONITS KEYS DI:)TlZS:ITTS
T
STEP INSTRUCTIONS oarnonirs | KEYS | ooraons | E [E‘f
| 1 | Loagsice1anasice2 | e
Interest at Maturity I 7] [ ]
2 Enter the following: [ ‘ [ l
|| e Daysissue tomaturiy ad om L
| * Days settlement to maturity DSM (4] DSM ] [
o Basis (360 or 365) BASIS o BASIS L]
. 6oupon rate (as a percent) CR (%) CR%) | | l | l ]
3 Enter one of the following: [; 7'7] [ ]
« Yield (%) YLD (%) D YLD (%) L]
o Price PRICE a PRICE [ I ]
4 | Calculate remaining variable (0] YLD (%) [ L]
o PRICE I
Discounted Securities [ | [ 7 77]
5 | Key in days settlement to L7 i ] [i 7]
Hﬁrrlaturity DSM o0 DSM o [ 7 ] [7771
6 Input one of the following: [777] [ J
o Discount rate DR a0 DR [ I ]
o Yield (as a %) YLD (%) ] 0] YLD (%) [
o Price PRICE | @ | PRICE .
7 | Calculate either or both - - E | Y'-D (%) R :ti] | 7 77]
a| ence -~

E

|

|

L]
]

|

JE—

L
i
L]
1

‘_J‘

|

|
—
| |
| 1‘

| L]
[ }

I
|
o
L
.
|
|

|
|
|
[ .
NS SN SN Oy M

._‘
|

|
i

e
.

|
|
L

|
\‘ ;
| S S SN [ SN S
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
@81 ¥LBLR 2111 857 RCLS 36 86
882 STOR 35 11 DSM R, 85¢ z -24
883 i3V -41 859 ! a1
pa¢ stos 35 s DIMRg | 960+ -55
885 2y -4] | B61 RCLA 36 11
RBE  FRTH 24  ememcmecee——————e- ) 862 RCLB 36 12
p@7 x¥LELR Z1 iz Basis~>R 1 863 : -24
pas  STCB 35 1z B 864 RCLD 36 14
ees  EEX =23 100-R 865 x -35
a1e z 8z 8 866 RCLE 36 88
a1l sTos 35 85 867 z -24
12 KXy -4] 868 1 é1
812 RTN 24 e 869 + -55
814 ¥LBLC 21 13 CR-R eve z -24
815  STOC 35 13 c 871 RCLS 36 89
@16  RTN 24 e 872 RCLA 36 11
817 ¥LBLD Z1 14 873 - -45
e18  STOD 35 14 YLD>R 874 RCLE 36 1z
619  F3? 16 23 83 D a7s z -24
828  RTN 24  mmmmmmmmmmmemeeeee- 876 RCLC 36 13
B21  RCLS 36 8% Calc. Yield 877 X -35
822 RCLB 36 i 878 RCLS 36 88
23 z -24 879 z -24
824 RCLC 36 13 ase - -45
825 X -35 881  EEX -23
826 RCLE 36 88 88z 2 2 Store price in RE'
827 + -55 883 x -35
828 RCLS 36 @s @84  STOE 35 15
829 RCLA 35 11 885  RIN - S [P |
836 - -45 886 xLBLa 21 16 11 DSM>R
831 RCLE 36 12 887 ST0A 35 11 A
832 z -24 @8 CF1 16 22 @i
833 RCLC 36 13 889  RTN - S
834 ¥ -35 898 xLBLb 21 16 12
835 RCLE 36 15 891  SF1 16 21 81
a3é + -55 @32  STOI 35 46
i Krd s -24 893 RCLA 3o 11 Calc. price given
ase 1 a1 894 X -35
839 - -45 895 3 a3
@48  RCLE 36 1z 89 é 86
841 x -35 es7 e ee
842  RCLA 36 11 898 z -24
843 z -24 899  EEX -23
844  RCLS 36 85 108 2 8z
845 -35 161 Y -41
846 stop 35 14  Store yield in R 182 - -45
847  RTN 24 e 183 STO07 35 67
845 %LBLE Z1 15 164 GSBc 23 16 13
849  STOE 35 15 185 RCLI 36 46
858  F3? 16 23 63 Pri <:e+RE 186 RN 24 |--memmmmmmmemeeeeo
851 RTH 24 187 #LBLc 21 16 13 Calc. yield given
852 RCLS 36 85 168 EEX -23 price
853 RCLE 36 12 Calc. price 189 2 2
854 = -24 118 X2y -41
855 RCLC 36 13 111 - -45
asé X -35 REGIS 1 cno 112 LSTX 16-63
0 1 2 3 4 5 6 7Used |® 100 |° DIM
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D I
DSM 360/365 CR(%) YLD PRICE DISC RATE
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 B -24
114  RCLA 36 11 170
115 z -24
116 3 83
117 . -6Z
118 é 66
119 EEX -23
128 4 84
121 X -35
122 STOD 35 14
123 RTN 24
124 xLBLd 21 16 i4 180
125  F1? 16 23 &1
126 &T02 2z 8z
127 SToD 35 14
128 F3? 16 23 @3
129 RIN 24
138 RCLE 36 15
131 65Bc 27 16 13
132 RTN 24 |
137 «xlBLe 21 16 15
134 STOE 35 15 190
135  F1? 16 23 a1
13¢ &T0! 22 81
137 37 16 23 &3 Calc. price given
138 RTN 24 yield
139 1 1
148 RCLD 36 14
141 EEX -23
142 2 6z
143 z -24
144  RCLA 36 11 200
145 x -35
146 3 a3
147 & 66
148 [ a6
149 z -24
15e + -55
151 EEX -23
152 2 6z
153 X2y -41
154 2 -24 210
155  STOE 35 i5
156  RIN 24
157 xlBL1 21 a1
158 RCL? 36 87
159  STOE 35 15
168  RTN 24
161 xLBL2 21 8z
162  RCLD 36 14
163 RIN 24
164 RS 51 220
LABELS FLAGS SET STATUS
/-DIM/DSM B Basis c CR D YLD E PRICE 0 FLAGS TRIG DISP
a b
DSM DR “Used ¢ YLD  [°PRICE |" DR s BE !l b m | Fx ®
0 1 2 3 4 2 10 ® | GRAD O | scI O
— RAD O ENG O
5 5 7 8 9 3 Digit? |, 8 -
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Program Desecription |

Program Title U.S. Treasury Bill Valuation - ‘_Auu_]

Contributor’'s Name Howard B. Kutner, CPA - -
Address 370 Lexington Avenue - Rm 909

City New York ‘state New York __ ZipCode 10017
\_

-
Program Description, Equations, Variables

Calculates price per $100 and dollar value of U.S. Treasury Bills using as input
a) Face Amount b) Quote date C) Maturity date- -
d) Quotation - as a percentage yield - bid and ask

As a subroutine the program also calculates actua] days between and/or day of
the year for any date.

Program determines value based on mean between bid and askudddtes. fo find
value based on either bid or ask enter that quotat1on for both bid and ask

Price per $100 = 100 - (219 tas"udiifgﬁ’gat“”ty )

Day of Year = 31 (mo 1).& (day of mo) - INT LD‘A(mo ) + 2.3]
For Jan + Feb last term is ignored

Operating Limits and Warnings = _NO provision is made for leap years. To compensate it

is only necessary to advance maturity date by one day before entering it when
the time span includes Feb 29.

Although the year is not entered as part of the date the program recognizes when
a time period spans Jan 1 and determines actual period. -

Program 1imits days to maturity to a maximum of 360 in accordance w1th standard prastice.

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and usesw

this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

_/
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Program Deseription 11

Sketch(es)

\

Sample Problem(s) — IS S
- Face Amt Due id ~ Ask  Quotation Date

a) 100,000 5/15 5.75. 5.5 2/10 )
_b) s0000 ¥ 55 52 1/ o
@ 7000 s 525 50 120

Solution(s) ___Day of the Year Days Between Dates Price per  Total
Quote Date Due Date $100 Value

a) 41 135 94 98.53  $98,531.25

by 319 79 125 ~98.13  $49,066.84
— )y 3 15 36 99.49 — $69,641.25

~




Y‘ A N ] Al
User Instruetions =
Treasury Bill Valuation
Maturity
Bid/Ask ace Amt.
INPUT OUTPUT
STEP INSTRUCTIONS DATA/UNITS KEYS DATA/UNITS
1 Enter Program ':] L__
LI
2. |Enter Quotation date mm. dd LJL_J
Note: Step 2 may be omitted if quotation [——-
date is 12.31
3. |Enter Maturity date (note below mm. dd B Days 1o
y ( ) Maturity
4, |Fnter Quotation (Discount Basis)
a) Bid X.XX% 7Ch7 B
b) Ask X. XX% C $price per
Note: Above prnrpdum: determines prirp 100
using mean between bid and ask quotes- .
For price based on either bid or
ask quote enter the quote and press
key C twice
5. |Enter Face Amount IMarket Value

Note: No provision is made for leap years

if time period spans Feb. 29, simply

increase maturity date by one day

Qa

|

______.___________.,._q,—ﬁ__._,__.__,_.,,__.._._,__.___—,—‘——‘————
i | ! I !

| ;

i . | i i |

e e — e — e e e e e e e e e e e e

—_—_ e —— — —_— —_ — —_— ——_———_— — —— — —_—— —_—— —_— —— —— — —— —— — —— —————
; ; [ ' | i i |
i ; | | [ ¢ i i | i |
i

| I ‘ ‘
| ! i ' ! ) ! 1 | | b | | i i | | | |

. ; i : 1 i H i i | I i i i | | | I |

el e e e e e e e e e e ) e e e e s e e e e e

|
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
881 xLBLAR ci 11 bS? _ -43
882 ESbe Z3 ic 1f + dﬂ*ﬁ- @58 3 8z
TR - TR o SO P >
884  RTN 4 g8 « 3=
885 xLBLB 21 1z Moturity dete 861 + -55
ae6 GSBe 23 i€ IS5 dnr of rw 862 RTN =4
867  RCL1 36 @i 863 *LBLC 1 13
#a8 - -45 alqs between dates net P < =] enter ’.,oh.a and.
882 e & 865 #LBLC 21 i3 determine mean
913 STOI Ju ba d 966 + _55
811 X£v? 16-35 |} deys befween ates Py s o
812  6T03 2z 83 s negative, " peg . Iy
813 CLX -5i 3(0« yeor- 069 x -35
gi ; 3 g” clear 2ere and 870 3 §2  Determine
ole . ’: odd 366 To 9ot 871 6 8¢ equivalent
! b days between 872 8 o 7
617+ -55 Tve ey 073 = By price
818 ENT? =21 874 EEX -7
819 *LBL3 21 &2 875 2 Br
826  CLX -51 876 _ 42
gi’é ; z; 877  CHS -2z
823 8 g6 1§ days between dates g;g ,ngg - S
y g 360 Sdoux oo
824 X>Y? le-34 13 less m edse 888 LSTX i6-63 fecover |
825  R¢ S3 displey deys= 881 : _zi | convert te decimal
826 RN &4 _duspley 360 882 x -5 | ebtan Valve
827 xLBLe 21 1€ 15 883 RN -4
828 ENTt =21 “
829  INT 16 34
@38  ST02 35 @z Store month
831 - -45
832  EEX -23
833 2 6z
834 X -35 090
835 5703 35 6:  store days of manth
836 2 6z
837 RCLZ 36 62\ pmenth 1S laferThanfed
838  xX>y°? 16-34 90 te “J'J“* rovtine
839 6701 2z 61
848 ] 06 clear and Ft reyister
841  ET02 22 8z
942 xLBLI Zi 8!
843 . 62 Adjost revtine
844 4 a4 ahor [®
845  «x 35 for menths |
846 . -g2 9han Feb
847 3 g3
848 + -55
849 + -55
858 INT 16 34 SET STATUS
ggé Lgfg _TEe FLAGS TRIG DISP
¢ <l 8z ON OFF
853 RCL3 36 62 Determin e o O K| DEG R | FIX g
-5g 110 1 O GRAD O SCI
go¢  * L Doy of year 2 O § RAD O | ENG O
855 RCLZ Jb e 3 0 @ n_9%
856 1 Gi
REGISTERS
0 1Quete 2 3 4 5 6 7 8 9
;nyqu MoNTH | Dey
S0 St S2 S3 S4 S5 S6 S7 S8 S9
A B C D 1
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Program Deseription |

~

Program Title ~ CONvertible Security Analysis

Contributor’s Name Hewlett-Packard

Address 1000 Circle Blvd. , -
City Corvallis State Oregon Zip Code 97330
\_

( )

Program Description, Equations, Variables o
Given a convertible security (bond or preferred stock) Price (Pb), coupon or
dividend rate (i) and the underlying common stock's price (Pc), annual
dividend (D) and shares per convertible (C), computes: R
Indicated Convertible Price = (C) (Pc)
Anticipated Stock Price = Pb/C

Conversion Parity Price (Bonds only) = 1000/C
Conversion Premium Percentage = 2~ (ég) (Pc))
Current Convertible Yield = i/Pb

Incremental Payout Return = ((F:’l): ED%(E)(‘%F),Q(%)

Operating Limits and Warnings COnvertible must pay interest or dividend.
Program assumes all bonds are $1000 units.

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

\_ _/
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Program Deseription 11

rsm'alch(es); - 1o V%W
AR .
NONE | | L
| é
- ] T |
1 . 1 ; o
——— i f L .y
o )
Sample Problem(s)
I. Bond Price = 50; Coupon Rate = 4.5% . .
Stock Price= 20; Annual Dividend = $1.00
Shares per Bond =20
II. Preferred Stock Price - 60 3/8; Dividend = $5.25 -
Common Stock = 28 1/2; Annual Dividend = $0.00
Shares Per Bond = 2.03 -
Solution(s)  I. E 50 A 4,5 R/S 20 B 1R/S 20 C 40.00__Ind. Conv. Price
_R/S 25.00  R/S 50.00 R/S 20.00 R/S 9.00 R/S 25
Antic. Stk.P.  Conv. Pr. Conv. Prem. Curr. Y1d. Incr. Payout
R/S 0.00 o o
Ready for next case, hit E if another bond.
I1. o
60.375 A 5.25 R/S 28.5 B O R/S2.03C  57.86 Antic. Conv. Price o
R/S 29.74 R/S 4.17 R/S 8.70 R/S 208.33 R/S 0.00
\Antic. Gm.Pr. Cnv. Prem. Curr. Yld. Incr. Payout Ready for next R
Reference(s)__1NiS program is a one for one translation of the 65 user contributed W
program #1399 written by Morris A. Nunes. - B
\ _ _




[ ]
User Instructions 60
Convertible Security Analysis
STEP INSTRUCTIONS DATAONITS KEYS o 3‘25:}5
1 | Enter Program I
la| If a bond [ J[E ] | o.00
L0 ]
2 | Enter convertible price Pb [ 1A ] Pb
[ 1L ]
3 | Enter coupon/dividend i [ JIR/S] i
.
4 | Enter com price Pc [ ][ B | Pc
10|
5 | Enter annu. dividend D [J [R/S ] D
]
6 | Enter shs/conversion C [ ][ c | [ndic.Convqrt
S—— E;__] rrice
7 | Compute Antic. Com stock price [ TIR/S T | $xx.yy
7a| Compute conversion parity price (bond) [ ] B.,Zs] $xx.yy
L0 ]
8 | Compute conversion Premium % [ Jlrss ] [$xx.yy
L JC ]
9 | Compute current yield [ ] $XX.yy
]
10 | Compute Incremental payout return [ J[R/ST [$xx.yy
L]
11 | Clear and set for preferred stock [ ] LRTLQ 0.00
For new case go to step la or 2 D |::]
1]
[ 1 ]
10 ]
I
1]
[ 1]
[ 1]
[T ]
. [ 1
LABELS FLAGS SET STATUS
Pb,i |° Pc,D %Subroute |5 Bond 0 FLAGS TRIG DISP
b d € 'Bond 0 OS OEF DEG O | FIX O
1 Ber « 2 2 1 00| erabO | sc O
Skip par > 0O 0O RAD O ENG O
3 8 9 3 3 0 0 n
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STEP KEYENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
881 xLBLA 21 11 856 RCL4 36 84
86z ENT? e Enter Pb 857  RCLS 36 85 cCalculate incre-
83 ENT e 858 X =33 mental payout re-
ae4 Fi? 1€ 23 @il If bond, mult.by 10 @59 - -45 turn and displa
@85 GSEé 23 @s to reflect $ value 868 RCLI 36 81 as a ercentggey
ges ST01 sl [ @61 RCLE 36 86 P
ga; R -31 play Ph : - .
. v Enter i 862 435
888 RS 51 863 : -24
888  ENT? =21 864 i 8
a1n  ENTH 3 | If bond, mult. by 10 Py . o
811 F17 16 23 @1 to reflect $ value 866 é a6
812  6SBe 23 6o - B67 X -35
812 57102 35 682 Display i 8s8 RS 51 =
814 Ry =31 & F 5 22
815  RTN 24 e?g g'_i 16 _gi Set program for
@16 *LBLB 21 is Enter Pc 21 ENT? -2 preferred stock
ai7 §T03 35 83 8 872 ENT? -21 clear stack to
aig RS 51 873 ENTt -2 'show ready for next
819  5T04 35 @4 Enter D 874  RTN 24  case
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Hewlett-Packard Software

In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fully
programmable calculators is nearly limitless. And in order to see the practical side of this potential,
we have several different types of software to help save you time and programming effort. Every one of
our software solutions has been carefully selected to effectively increase your problem-solving poten-
tial. Chances are, we already have the solutions you’re looking for.

Application Pacs

To increase the versatility of your fully programmable Hewlett-Packard calculator, HP has an ex-
tensive library of “Application Pacs”. These programs transform your HP-67 and HP-97 into specialized
calculators in seconds. Each program in a pac is fully documented with commented program listing,
allowing the adoption of programming techniques useful to each application area. The pacs contain 20
or more programs in the form of prerecorded cards, a detailed manual, and a program card holder.
Every Application Pac has been designed to extend the capabilities of our fully programmable models
to increase your problem-solving potential.

You can choose from:

Statistics Mechanical Engineering
Mathematics Surveying
Electrical Engineering Civil Engineering
Business Decisions Navigation

Clinical Lab and Nuclear Medicine

Users’ Library

The main objective of our Users’ Library is dedicated to making selected program solutions contri-
buted by our HP-67 and HP-97 users available to you. By subscribing to our Users’ Library, you'll have
at your fingertips, literally hundreds of different programs. No longer will you have to: research the
application; program the solution; debug the program; or complete the documentation. Simply key
your program to obtain your solution. In addition, programs from the library may be used as a source
of programming techniques in your application area.

A one-year subscription to the Library costs $9.00. You receive: a catalog of contributed programs;
catalog updates; and coupons for three programs of your choice (a $9.00 value).

Users’ Library Solutions Books

Hewlett-Packard recently added a unique problem-solving contribution to its existing software
line. The new series of software solutions are a collection of programs provided by our programmable
calculator users. Hewlett-Packard has currently accepted over 6,000 programs for our Users’ Libraries.
The best of these programs have been compiled into 40 Library Solutions Books covering 39 application
areas (including two game books).

Each of the Books, containing up to 15 programs without cards, is priced at $10.00, a savings of up
to $35.00 over single copy cost.

The Users’ Library Solutions Books will compliment our other applications of software and provide
you with a valuable new tool for program solutions.

Options/Technical Stock Analysis Medical Practitioner
Portfolio Management/Bonds & Notes Anesthesia
Real Estate Investment Cardiac
Taxes Pulmonary
Home Construction Estimating Chemistry
Marketing/Sales Optics
Home Management Physics
Small Business Earth Sciences
Antennas Energy Conservation
Butterworth and Chebyshev Filters Space Science
Thermal and Transport Sciences Biology
EE (Lab) Games
Industrial Engineering Games of Chance
Aeronautical Engineering Aircraft Operation
Control Systems Avigation
Beams and Columns Calendars
High-Level Math Photo Dark Room
Test Statistics COGO-Surveying
Geometry Astrology

Reliability/ QA Forestry



PORTFOLIO MANAGEMENT/BONDS AND NOTES

This general purpose package includes programs to help evaluate portfolio
performance (changes in value, dividend vyield, and rate of return) and
systematic portfolio risk (weighted beta coefficient). It also includes pro-
grams to analyze convertibles as well as computing yield and trading price
for various categories of bonds on notes. These programs should prove
useful to individuals who hold modest security portfolios as well as to
securities professionals who do not wish to use expensive computer
services.

STOCK PORTFOLIO VALUATION

PORTFOLIO DATA CARD

STOCK PORTFOLIO BETA COEFFICIENT ANALYSIS

TRUE ANNUAL GROWTH RATE OF AN INVESTMENT PORTFOLIO

CONVERTIBLE BOND PORTFOLIO PREMIUM EVALUATION

YIELD ON CALL OPTION SALES

BOND PRICE AND YIELD

DAYS BETWEEN DATES

BOND YIELD TO MATURITY

INTEREST AT MATURITY/DISCOUNTED SECURITIES

U.S. TREASURY BILL VALUATION

CONVERTIBLE SECURITY ANALYSIS
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