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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 |l 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 | 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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THIS PROGRAM _REPLACES AND IMPRQOVES UPON PROGRAM 00170D

Program Desecription

Program Title ~ Stock Portfolio Valuation

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
as a percent of current market value.

Contributor’'s Name Hewlett-Packard

Address 1000 NE Circle Blvd

City Corvallis State OR Zip Code 97330

\

( =

Program Description, Equations, Variables Data cards created with the "Portfolio Data Card" progr

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 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.

am




2 Program Desecription 11

Sketch(es)

_

—
Sample Problem(s)

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.

Sample data includes the following information:

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).

Then:
Input Qutput 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 [rR/S]
5 64.38 [+] 3.50[R/S] -1.34 [B]
Original value 45731.25 [R/S]*
L New value 46418.75 [R/S]*
rRe,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

* 0Only necessary if print option not exercised.

\.
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User Instruetions 3
(Price + Dividends R/S)
STEP INSTRUCTIONS DATAUNITS KEYS Dl?Tl:\T/lp.lngTs
1. |Clear register: This procedure is not [ EL REG
necessary if the calculator has just been D @
switched-on, __JEL Reg
L 1L ]
2. |load side 1 and ? of program — I
]
3. {load 1st data card R
LI
4. |Select print option (97) [T E ] 1
Alternate presses of [E] sets (1) and unsets CJ E;j
(0) the print option [0
[ ]
5. |Initialize [ I A 1
[
6. [ Key in current stock price | ]
27-1/4 would enter as 27.14 27.14 ri ”ENTE@ 27.14
(I
7. | Key in annual dividend 1.7 [ ] [RT
L 10 ]
Output is % change in this stock 00 ] 6.34
I
8. |Proceed with steps 6-8 until all prices are [ J[R/SH 2
entered. L L]
I
If a stock has been deleted (register is [ 10 ]
filled with zeros) the program displays [j [;:f,]
zero immediately. Continue by pressing R/S I ]
L. 10 ]
If there are additional data cards (18 stocks I
per card),-the last entry will flash 18 [7:J [:;:]
until a new card is entered. [ 1L ]
[ 1L
Lo ]
* Not necessary if print option has been lfJ Lﬁ;ﬁJ
selected [,,,, J L —————
[
[ 1]
Continued on next page --------- > [ 10
LI




) User Instruetions

(Price 4+ Dividends R/S)

Totals

STEP INSTRUCTIONS DA'TT:S,IWS KEYS DST%G:-II-TS
1]
After all data is entered: 01d portfolio | B | $
total. .
New portfolio total [:;f?[BLS?q $
r J T
Change in portfolio value from purchase E:] [ELSﬂ %
I
Total annual dividends [ WWQJ[R/§5] $
.
Portfolio dividend yield as a percent of i —l E—j
current market value. Lﬁf;;]ﬂg S* $
J
Date original portfolio created [ "} (R/S*] | MM.DDYYYY
Il

DT;QE
Eiil

[ ]

1]

.

1]

11

I ]

-

11

[ 1]

I

[ 10 ]

Cr

]

* Not necessary if print option has been L 10
selected. ]
]

1]




97 Program

lJiSling l

5
STEP  KEY ENTR;U KE'YBCQDE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
ooz hepe | Set I to 0 for Bs?  PSE
aa3 1 portfolio register @58 F3?
#a4 ST0I run 253 ETQA
8es xBL! | Recall ith gce 670
ané  RCLi ha : 8€! =sLBLR . .
° Lt historical stock BEZ  RCLA Continue prompting
fav  x=a% data & check for a < with i+18 & loading
o = 863 &S5BS
ags  e10; deleted stock o L :
ees INT @64 RCLB Original portfolio
@18 STOE 865 GSBS value
@11  LSTX Unpack data store 8ce %CH .
12 FRC # of shares in E, BET  GSBS New portfolio value
@12 EEY calculate and acg  DsPZ
84 3 store original 869 RCLC Change in value
215 X stock value in D, are GSBQ »
B1E X and accumulate 7l LETR Total yearly
@17 STOD original portfolio :3 * dividend
B1E&  RCLA value in A @LE 1
619 + g’;é g Total dividend
28 STO ar7s , \
g:? RLTTL? E7E X yield as a % of
A22  RCLEe Prompt for current €77  ESBS current value
22 + . arwe p2s
24 Fa° input 875  RCL9
825 PRTX égee  PIS
26 RsS ggi f;’gg; Date portfolio
827 RCLE 2 &sBs d
28 X Accumulate total eez  pspz Create
28 RCLC - , @84 RS
P30 + dividend in C 885 xlBLE
821 STCC age Fa?
72 . &gy G704
622 . . éce SFa : :
874 ggf; Normalize price aga 1 Print/no print
823 x aog RTN flag set
836 RCLE 651 xLPL4
@17 XY Accumulate current a9z 8
838 + - 8oz CF@
79 SO value in B Py RTN
4z LSTX Calculate and gg; "Lg'éf
41 RCLD display % change gor o706
gaz XY in ith stocks value o8 Rso
gaz  xCH il Print or no
844  GSBS : : 293 RTN
- print option oy e . . .
@45 xLBL? 1868 xlBLé print decision
B4s  IST] Check for end of i@t PRTX
@47 1 registers. If 182 SPC
G4e & less than 18 182 RTN
849  RCLI continue else: 184 RsS ]
458 %yo tes wxpL7 | Print
851 €701 16¢  RCLI
g5z CF3 187  RCLE
c3 1y 1e¢ +
83z Ay Data card merge 1@a  pse | Display contents
g5¢  sTOI and prompt 15 -y of a 0 register
853 *LBLc 118 X2y
as€  MRG 1 RS
) REGISTERS
Wit crd | == IR 4 _STOCKS % oo e 6 ] O 5.
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
------------------------------------------------------------------------------- Date
A B C D E 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 I8Z1
112 670! 170
114 xiBle Return to
115 ENTt sequential review
i1& FRC
117 %=8°
i18  ET0e
110 EEX
12 i
121 X Convert CC.DN
122 INT | jnto CC + D/N
123 LSTX ] / R
124 FRC checking to avoid
1es = ! division by 0.
126 EEX !
27 1
128 = \
12¢ e ‘
128 INT
131 »iBLE
132+
137 RN 1%
134 R-S
140
200
150
210
160
220
LABELS FLAGS SET STATUS
A Initil [’Summary [° ° £ Print? [°Print? FLAGS TRIG DISP
a b c d e 1 ON OFF
Fract Dec o B O DEG O FIX &
0 1 2 3 4 2 O
- 6UnDaCk End Chec 8Cr‘d Prmpt. gprinf ; g %% SESD 8 gﬁg O
. . 7
Print Print Merge |3 & O n




Program Deseription 1

Program Title Portfolio Data Card

Contributor’'s Name Hewlett-Packard
Address 1000 N.E. Circle Blvd.

City Corvallis state Oregon Zip Code 97330
\

Vs
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 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 1s limited to three digits. Fractions are
Timited to single digit denominators.

This program has been verified only with respect to the numerical example given in Program Description li. 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 Desecription 1l

N
Sketch(es)
\_ S
s N
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 Tater date stock 2 and 4 are sold. Subsequent to that a new
stock is purchased.
200 30-1/4
Solution(s) Prompts Input Qutput
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]
( )
Reference(s) Later (Enter program and data cards)
2 [c] 400.06600 [R/S] O
4 [C] 300.018375[R/S] O
[B]
200 [+] 30.14 [R/S] 200.030250
\ [Write Datal or [W/Datal _




User Instruetions

(# Shares E+ Price R/S) fE  Print/No Print
ADD DELETE DATE CORRECT
PORTFOLIQ ! DY #?
STEP INSTRUCTIONS DA;’Z?S,I,TS KEYS DAOTLLT/lPJ:ITS
1. JClear registers ~ this is not necessary if E;;;] CL_REG
<
calculator has just been switched on ] [E>§~
| JkL Re6
L |
2. |Enter program card |
l
3. |If you have 97 and wish to have a printed f E | 1
record |
l
4. |If portfolio is being created, key in the |
assembly or purchase date M.DDYYYY D |
|
5. | If portfolio is being created o A 1
a) Number of shares NTER/*
b) Price(25 5/8 keyed in as.25.58) R/S | |Next Reg#
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—entered a0 appeay 0
R/S 19

Press [R/S] to continue

Complete all stock entries before returning to

make any corrections. If more than ] data

So v

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 last stock has been entered, a

data card is created by pressing [f] [WRITE

(W/) DATA] and then inserting a blank card.

Continued on next page --------- >
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User Instruetions

(# Shares E+ Price R/S)

ADD
STOCK

DELETE
STOCK#?

PORTFOLIO

fE

DATE
ASSEMBLED

Print/No Print

CORRECT
ENTRY#?

STEP

INSTRUCTIONS

INPUT

KEYS

OUTPUT

DATA/UNITS DATA/UNITS

OPTIONS L1
LI
B | ADD STOCK - To a previously created data card 0]
enter program and data cards and press - [;;;:}[WQL;]
If space is available, the program will I
prompt user with the register #. Use [ lL:::J
5 a & b, then back to B for additional [7 ]L,,,i
available registers. 10
L]
C | DELETE STOCK - Key in register # and press REG # [ 1ic |
Program displays current register contents. I
If user desires to delete press - fg'g,lﬁigij
Or else go back to B,C, or E. [ ]
[ I ]
E | CORRFCT ENTRY # - Key in register # of reg to [:j,mJl i;j

be-corrected—andpress— REG # [;::] LEA,J Reg #
then 5 a & b. L]
L]
PRINT/NO PRINT - 1 represents print. [ file |
Alternate presses of [f] [F] sets and - [ ]
unsets the print option. E;:;W ]
. . [ 1L ]
L]
[ 10 ]
I
(I
10 ]
[ 1]
[ ] ]
[ 10 ]
[ L]
[ 1]
]
L]
L]
R
L]
I 1




97Program Listing |

11
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
881 wLBLA 21 iz Initialize ase F\_gr -41
ae2 G i 57 A% 16 23 66 C o
6z STl 5 46 858 PRTX -14 Print inputed
804 xLEL: z1 81 . 959 X2y -41 Data
#a5s  ISZ1 16 Z6 46 Sequential data aee  Fa® 16 23 @@
pri v A L ber  Gopb 23 16 10
5 wba o3 Py fud o i) < . .
gae  CT0i 2z el 863  EEX -23 Normalize price
g83  RTH 24 as4 3 83
gf *LE“; = é'; g:c : 2% | pack register
a1z _,m 35 -n Initialize 867 fef 1€ .z-:::_eg NNN. CCCEEE
a13 #iBLZ 21 a8z sequential register ase EFC 16-11
814 GSET 23 83 @69 F@° 16 23 88
a1s  RCL: 36 45 search for first are SFC 16-11
al6  X=p% 16-43 , @71 ST 35 45
@17  CT0e 22 16 11 zero register ar2  RIN 4
816 ISZI 16 Z6 46 373 KLBLI Z1 @z
818 GOz 22 8z 74 1 i
21 XLBLL 21013 87¢ RCLI 36 46 registers
22 DSPE  -63 86 ) a77  xEyT 16-35
823 RCL@ I a@ Recall register to @78 FIN 74
8:4 - -45 be deleted and 8:3 ;M =31
825 STOI 35 46 . pa@  KWOTR 16-61 Output data
26  RCLi 36 45 display agi é g6
27 RS 54 pez RS 54
828 @ 8 23 v -3
829  STO; 35 45 Delete (store 0) 884 RCLE 36 8@ Clear registers
@@ [DSF:  -62 @z designed register ages + -55 and begin loading
831 TN 24 B88¢ CLRG i6-53 data for subsequent
@32 #LBLD 21 14 8g7 Pzt 16-51 card
831 [SPE  -63 86 888 CLR& 16-53
B34 Fe® g 23 @e Store date in age  ST0E 35 88
835  PRTY -14 . a98  6T0R 22 4
636 Fas 16-51 register 13 631 RTH z
@37 STGS 75 gy 892 wLBie 21 16 17
a3g 25 16-51 893 ENTt -1 , ,
839 DSFZ 63 &2 694  FRC 16 44 Normalize Price
g4 F@°? 16 23 @@ @95 K=" 16-43
841 SPC 16-11 89 CT0c 22 16 13 CCC.ND
842  RTN 24 837  EEX -23 becomes
843 &LBLE 21 15 898 1 @1 ccC + N
@44 DSFE  -63 8% 299 % -35 D
845 RCLE 3o 86 Set I register to lee INT 16 34 (Avoids ND = 0)
a4é - -45 181 LSTH 16-63
847  STOI 5 46 store change 182 FRC 16 44
@848 GSB. 23 1€ il 103 z -2
@49 DSFZ -63 BE 184 EEX -23
858 RS 51 185 1 a1
851 LBl 21 i6 11 186 z -24
852 RCLI 36 46 Prompt user with 187 K2Y -4]
853 RCLE 36 a6 register # 188 INT 16 34
854 + -55 189 xiBLc¢ 21 16 13
g55  GSES 23 @5 116 + -55
i 1 1 | 1
REGISTERS
ODATE ~-Pocmeeaf 2 ] S ] 3TOCKS-=42-ccomm e} U S L
SO S S2 S3 S4 S5 S6 S7 S8 S9
------------------------- e e |STOCKS == mmmmm e b s
A B C D E USED




97 Program Listing 11

12
STEP KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
111 FTH 24
112 xlBle Z1 18 1S 170
113 F@? 16 23 88
114 ET04 22 84 Pri :
o= rint/No Print
115 SFB 16 21 @8 /
116 1 a1 SET
117 RTN 24
118 xlBL4 21 84
118 é a8
126 CFe 16 22 @&
121 RTH 24
22 %xLBLG 21 85 180
122 Fa? 16 23 88
124 6706 22 8¢
123 R<E 51 . .
176 BTH 24 Operationalize
27 =xLBLe 2l 86 . .
128 PETY -14 pr‘mt/no pr1nt
129 k-5 51
136 KTN 24
131 k-5 51
190
140
200
150
210
160
220
LABELS FLAGS SET STATUS
A
start [P Add C pelete pate |f correct |° n5BY .| FLacs TRIG DISP
a Used b Normalize [c d e Print/ 1 Additiongl ON OFF
Price No Print data ¢ o O KX DEG O FiXx R
0 1 Data 2Add 3 4 2 § RA 1 O
Entry Routiggrc}n %ﬁSEkReg lIsed ; 8 g gADDEl SSG 0
5 Used 5 Used 7 8 9 3 3 O K n
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Program Deseription |

~
Program Title =S 7~ CAc PIPTAOLIO LS TP
C o A1l EN T Aol Y0 S

Contributor’'s Name \/.24/‘— /aac—'

Address L P <FovamromS L OmwipE~ L
City o ez > /‘:w?d( State CHSEORT /A  Zip Code FOOS O
\_

( )

Program Description, Equations, Variables e

Ao rr LOMTHOANINES 4 CET 4 COMMIE s T
PR Br LN TIRE FFOCHK fLOMTFOLs/O TPOFH L o~
PO ND DT SO REOT™ THEE X INOIVIO Ml B TTOCAS
AL &> .

Py VPV ER

>
l

2~ (P )(s:)(BL)
.;z.-; T

= MNrTBEER O LTI NELL

- ComRE AT Mﬂ&l“'zmﬁlm.

NPV OFF TFNRQELES Nl l>

W Yo

AL T a9 coM A C/aAT
AOLD I DINV I Dt N e TFTFTBREA

7 T rorANd VARLoET O Lo LOL4rO

Operating Limits and Warnings S o Ao Ay OO NOF SO AT
AP wOLIO X O AVOTL TR Pl SrocCAns.
e £ T VL LT OF MY FTOCMK NELAL ANCEL LT

S oy (#/oo,ooo o Moe‘—,) , 2T TN OD BE (FEOAL

O OIS InTO IFToES OF VLo ds < o0, 000 . SfoR

& X Py L& ’/5" PRI LE” [ 10,000 TNRS |, /! CETR
coveL O BF :A‘:olr:ojh i IS PRICE ; S 000 sHRE, 4/ S&r~ )
vd
s )

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




14 Program Desecription 11
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6/Program Listing I

COMMENTS

STEP

KEY ENTRY

KEY CODE

COMMENTS
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TRIG
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Program Description I

r;rogramﬁue TRUE ANNUAL GROWTH RATE (DCF) OF INVESTMENT PORTFCLIO h
Contributor’s Name Ken L. Singer

Address 2323 Augusta Drive

City Houston State Texas Zip Code 77057

. J
g o)

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. Evaluation 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 seriesj
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
vithdrawal. For a cash flow streaw, 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 cunulative 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, i1, and 12; accordingly, the final rate

kfvill be incorrect. (3) The growth rate must be algebraically greater |
J

o
i This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program materiat 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 Description I

(;mgmmee TRUE ANNUAL GROWTH RATE (DCF) OF INVESTMENT PORTFCLIO

Contributor’s Name

Address i
City State Zip Code
. J
g N
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 ratej;
then the initial, refined, and further refined rates are combined to
obtain a final rate (Pass 3). Accuracy averages 99.999 Z.

Let: 1 = initial rate, % m=1+ (1/100)
i, = refined rate, % m =1+ (11/100)
i, = further refined rate, % m, = 1 + (1,/100)
i, = final rate, %
L = "lump-sum" S = M"series"
W = withdrawal amount P = payment amount
TW = total withdrawals TP = total payments

Operating Limits and Warnings (cont'd)

than -100 percent. (4) In some other rare instances a particular set
of data could cause division by zero. 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 Il. User accepts and uses
this program material AT HIS OWN RISK, in retiance 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 Title

Address

City
\.

TRUE ANNUAL GROWTH RATE (DCF) OF INVESTMENT PORTFOLIOC

Contributor’s Name

State Zip Code

7

Pass 1:

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

xy = HTopn@ + e mm)

% = g[Zepm + Negmal

1
a=x,-x m = (TW/TP)T

S

Operating Limits and Warnings

MATERIAL.

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
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Program Description I

~
Program Title TRUE ANNUAL GROWTH RATE (DCF) OF INVESTHMENT PORTFOLIO <ﬂ

Contributor’'s Name

Address |
City State Zip Code

N )
Program Description, Equations, Variables, etc. (cont 'd) T

1l

I'N
Pass 2¢ TDW = ) (W )(@™) + E:(WS)(E'I'T;‘;)(m-(n' + I'N - I'),
m -

I'N
P = TP @)+ Y(Pe) Bpr=ty (@ @' I - I,

1
TW, mP

(log T8)/(Log mhibem) my =

1/

Pass 3: TDW; = same as Pass 2, except my used instead of m

TDP1 = same as Pass 2, except my used instead of m
%
_ TW TVW/TP — ..Bq
1/by = (log 7p)/(log T35, 755w, my = Iy

2
1, = (m + Zm(m‘f =m) 1)(100)

1 - =1

Operating Limits and Warnings

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.

\L _/
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Sketch(es) T
\_ J
-

Sample Problem(s)

(1) Investment portfolic: $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 monthly
anounts of §100 each were invested in the fund beginning 2/1/7k%.
What was the true annual growth rate of the fund as of 4/1/76,
when it had a2 value of $7000?

Solution(s) E )"‘01976 ’ 7000 A

3.1967 ¥ 2600 B

5.1970 ¥ 3600 B

2.197+ ¥ 12 4 1 +100 C

4.1973 ¥ 2000 CHS B

11.1968 ¢ 5 43 % 60 cHS ¢ D — 1.0425(965) (Pass 1)
— 1.0420(671) (Pass 2)
— 1.0420(730)

L 4,2072(893) pct. (Pass 3))

Reference(s)

. ,
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Program Description II

N
Sketch(es)
J
4 )
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% 5 6 7 8
Investment 5 o0 8 8 8 7 o0 0 O
Revenue 0 3 L L L L i 9% g%
*continuously received fram start of year to end of year
Solution(s) E 0.,0000 4 5 A
0.0001 § 3 B
o.0002% 5 4 124 Lnec
0.0006 # 200 4 .12 %4.09 C
0.0005 4 7 CHS B
0.0002 4 3 % 12 4 8 cCHS C D—1,0631(700) (Pass 1)
— 1.0652(102) (Pass 2)
—»1.0652(778)
6.5280(152) pct.(Pass 3)J
) . )
Reference(s) (1) "Changing Times computer service: Find out how your in-
vestments are rezlly doing", Changing Times hagazine, Larch 1970,
pgs. 47-49; (2) wWild, M. H., "Return on Investment made casy",
Chemical Engincering lagazine, ipril 12, 1976, pgs. 153-15%
.

.
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STEP INSTRUCTIONS DATAUNITS KEYS AR
1|Load sides 1. .and 2 I —
2 |Press E until 1,0000 is displayed LEJL 1 |1 (Pass)
3 jInitialize data entry seguence as L[]
follows: C_ 10 ]
Enter evaluation date for investment 0]
portfolio or date of initial capital I
investnent for cash flow MM, YYYY L:ijJL44;
Enter market value of portfolio or L 10 ]
initial investment amount of cash floy Amount [:gNW[;i;] Arount
L |If there are any lump-sum payments (for L,ﬂmJlifg
vortfolio) or revenues (for cash flow), L]
input them zg follows: ] L]
Enter date moLyvey | LA 0 ]
Enter amount amt (2)] [ B 1L ~(2)(n)
(Repeat step 4 as necessary) 0
5|If there are any serics payments (for [ I ]
portfolio) or revcnues (for cash flow), 0
input therm as follows: 1 ]
Enter starting date of scries ML YTYYY L0 ]
Enter number of payments in scries N R
Enter interval (ronths) between L]
payments Lonths [jli]L;W;
Enter anount of each payment Arnt (L) CcJl_ ] =AM
(dcpeat step 5 as necessary) (10 ]
6 1IL there arc any lunp-sur withdrawals [ 10 ]
(fer portfolio) or investment outlays [:i:][j;;j
(for cash flow), input them as follows: (0]
Enter date Meyyyy | 40 ]
Enter amount imnt (o) [CHS][ B (A (n)
(Repcat step 6 as necessary) ]
7|1f there arec any series withdrawals (fof L;jiltf;;
portfolio) or investment ontlays (for [:;EJ[::jJ
cash flow), input them as followss L”'A]Li:J
Inter starting date of series 11, YYYY (;{V|L~”ﬂ
Enter numwber of withdrawals in series N N ]
Enter interval (months) between I I,
witndrawals l.onths Ly )0
Enter amount of cach withdrawal Armt (&) :CHS{} C : (A (A

(<cpecat sten-7 as necessary)
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User Instruetions

STEP INSTRUCTIONS o A'T'f/’g;”s KEYS o fT”JS:;’TS
8 |To calculate initial rate, press [D [ 1 j+i/100
- —
9 |Press B until 2,0000 is displayed EI|[_ ] |2 (Pass)
10 |Repeat step 3 [ 1| |-Amount
11 |Repeat step Y4 [ 1l 1 |p.value
12 |Repeat step 5 [ J[ 1 |p.Value
13 |Repeat step 6 E_,J [ | |p.Value
14 |Repeat step 7 [ 1L | |p.Value
15|To calculate refined rate, press (DIl 1 [+i,/100
L1 '
16 |Press E until 3,0000 is displayed 2l ] |3 (Pass)
17 |Repeat step 3 [ Jl__ 1 |-Amount
18 |Repeat step & [ JL_1 |p.Value,
19 |Repeat step § L] P.Value;
20 |Repeat step 6 LIl ] [|p.value
21 |3epeat step 7 [~ 70 1 [p.Value,
22 [To calculate further refined and final ] a
rates, press (b Il ] 1+i.2/100***
0 ] [1. @
(If a mistake is made during data entry LI ]
and noticed before completing the step L L]
it is only necessary to start that ste L]
over again,) L]
[ 1]
(If a mistake is made during data entry I
and noticed after completing a step, it I
is only necessary to go back to the [ ]
step immediately following the '"Press N
E until ..." at the start of the pass [
in which the error was made.) L]
[ L]
(For another nroblem, repeat steps ij Ltj
2-22,) i L
e
*** pause on HP-673 print on HP-97 [Lv% {[=
P,Value = Present (discounted) Value |[J] %{
i




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

DATE ANOQUNT
(4] (A)
LUMP-SUM PAYMENTS (PORTFOLIO) OR REVENUES (CASH FLOW)
DATE AMOUNT
[4) [B)
[4] [B]
[¢] (8]
(4] (8]
(4] (8]
(4] [B)
(4] (8]
(4] (8]
(4] (8]
(4] (8]
SERIES PAYMENTS (PORTFOLIO) OR REVENUES (CASH FLOW)
ST. DATE NUMBER INTERVAL AMOQUNT
(4) [4] (4] [C)
(4] [4] [ 4] (c)
[+] (4] (4] [c]
(+) (4] (4] (c)
(4] (4] (4] (c)
(4] (4] [+] [c)
(4] [¢] (4] (c)
(4] [4] [ 4] [c)
[4] (4] (4] [C]
[4] [+] (4] (ci
LUMP-SUM WITHDRAWALS (PORTFOLIO) OR INVESTMENT OUTLAYS (CASH FPLOW)
DATE AMOUNT
(4] [CHS] [B)
(4] [cHS] [B)
(4] (cus] [B]
[+] (cHs] [B]
(4] [cis] (8]
(4] fcis] (8]
[4] [cHs] [B]
(4] (cHS] [B]
(4] cis] ([B]
(4] [cis] (8]
SERIES WITHDRAWALS (PORTFOLIO) OR INVESTMENT OUTLAYS (CASH FLOW)
ST. DATE NUMBER INTERVAL AMOUNT
(4] (4] (4] [cHS] [C)
(4] [4] (4] fcus] (C]
(4] [+] (4] fcis] [C]
(4] [4] (4] [cus) [cC]
(4] (4] (4] [cus] [C)
(4] (4] [4] [cis] [c]
(4] (4] (4] [cus] [cC)
(4] [4] [4] [cus] (C]
(4] (4] (4] [cHs) (cC]
(4] (4] (4] (cis) [c)
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STEP  KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
001 aL8Lfe [32 25 IS5 [Convert date to~n X 71 (~NY(®)
h ARY 35 52 Amount in y; Date in X (e 35 BL Bring back X
[ Al MM XYY in X A Y Regs. + 6l I~ NX
a FRAC 32 83 JXYYY in R Reqg. 060 2 oz G -NX) /24
- 51 MM 4 o4 = @, NT ,)/
hisTX | 3582 | Bring back .YYYY 3 81 - *
EEX 43 o G3Bfe | 32 22 15 Colcunlate ~n'
A oA Yyvy * 6l ne-n’ 0-[(1'-»11')/::1
X Al . ReL & 34 06 Amnt in X3 R in y Reg.
010 h xSy A% §2, MM, in X YYYY, tn Y tTo O 2. 60 Common Imp Sum 4 Series
L o\ frection ot yeor 9 LBL Lol 32 28 \| [Pags A ordD ITwitialine
= ;3’ = MM §v° - 30‘2‘ Tnitialine
L (o]
+ &l YYYY. fraction 070 STo 2 3:02_ Tow4 vop
Rl S 34 OS5 Evol Date (Oin Pass D Ty a5 g2, [oiny; mkt valuein X
LAEA ¢ 35 §2. }—“ = (w.°~?¢.)' Dete. = S - mikt. value in X
= s\ aLBLEL| 32 25 12 |Pass RerD lump Sum
Hh RIN >S5 L2 o 0o .
£ LBL A 3] 2511 |Initialine St0 3 3> 03 Not serics
020 h 70 (3571 00 |Test fer Paes + &l Amat in 1} date in Y
Yo £ o |22 31 11 | Flag © Set] Pass Ler > £ LBL 2 | 3) 2502 [Common lump 3am 4 Serics
£ CLREG | 3143 [)Passd. Cleos ol ress. o 638 fe |32 22 15 |eale. =N
StYo | 33 o) Value on Eval. Date REL 3 24 0> (TN ~-x!) er 0O
o 658 ¢e |32 22 15 |/ Convert Eval. Date 080 - 51 “n'e(x'N ~X) or =N
CHS A2 from MA-XYYY Yo Re (D | 34 24
ST0 & 33 0§ Yy. froction ¥ Store Y, 25 5o 2oV = X Amount
RGL. § 34 o} Display value on w y* A5 63 "((*‘/loo)
h RYN 35 22, Eval. Dute. X 91
£LBL B 31 2.8 2. | himp Suwm £ xéo 3} 7¢ PMT or WOLT
030 h FZO | 235 91 00 | Test for Punas G6Yo 3 22. 03 | Wbl GoTo LBL 3
6o £ b | 22 31 10| Flag O set. Puss 2or3 SYo +2 | 33 6l 02 | £ PVemy =TPP
osh £e | 32 22 |5f] fngs t. envd date ia h RN 25232 | Display PVemr
Y Reg To =n ] amount Y
h ARY 3Ss2. in X Rey. fLew.3 | 312503 | wok
£ LBL O 3\ 2.5 00 [Commen lump Sum“’bﬂ 090 $To ~ | 23 S 01 | =~ (pvw“_) = TOow
X, ol (~WOLY(=R) or (PR h RYN 35 22 | Disploy = PV
hiStX | 35 82 |Bring dack PrTo~wot o LBL €c| 32, 25 13| Pass 2 er 3 Secies
£ X<0 21 1) PMT or WLl Sro 4 33 04 | Yemp: Store amount
Gto | 2.2, ot WL, Go Yo LBL ] cLX A4
STo+2 |33 6l 02, | £ PMT 1 O\ I'=x/1L
00 h R s g3 | (-n)(PnY) Yo X Rag 2 oz
Sto ~4 |33 5 o4 | E- (P < 81
h RIN 3522 | Display = (N (PAT) X 91 T’N
¢LeL| [3asg0) | WhL ST 3 33 03
sYo -1 (33 510] | £~ Cwon 100 ReL (D | 3424 (1+i/loo) in %} TN iny
h R 3553 | (=) (-wbL) Yo X Rag hisTXx | 3582 | Bring back X/
STOo +3 [33 61 03 | E(-n(~wod s¥0 -3 [ 33 S103 [ (F'N-T')in Repd
h RTN 35 22 | Disploy (WY(wbdL) ) SV 23S 43 . x’
eLBLC | 3125 13| Series L ol A< [“"‘/noe] -
n k1o 23S 7 00 ] Test for Pass - S
050 GYo £ ¢, 22, 3} 13 | Fleg © sSet, Puss Ler3 h L32Y 25 2 A {'\ Y ; XN ia X
ST0 6 33 06 | Pass |. Temp. Store osmt; Rel () 24 284 |(1a'oo) in X, T'Niny
hWRY | as <3 N in X Reg; T iny Ray n x2Y 35 £2  [(\eihoo) iny 3TN inX
ARy | as g2 | date in & Reg. W yx 35 63 S I
Sto X & | 33 71 06 | (NP or (NEWeb) [110 v ol 8= (\*+Yoo) -
CHnS 42, -N - 5\ {
hARY | 3552 [T iak)~Nin yRes. h X3y 35 52
REGISTERS
™~ N 7 8 9
° 1gr\¥'bw 2o'--‘ll.\"’DP 3\3(.;;[.';).) Teme- ° 5::::_ GTW/TP 14+ Gilico) \"(islloov
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
8 ° ¢ ° £ "7 er s
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STEP KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
= 8l B/A - 8\ Alg
RCL 4 34 o4 Amount T 170 RcL. 7 34 o7
% T\ Ampount ‘(B/A\ \ ol
6Y0 2. 22 02 |Commen lump suum & Sorics - S\ » le.
£1LBL D | 3125 14 [Calecnlate Rates + 6! =T A ]
w F?20 2& 7l 00 | Test for Pass ECX 43 [( hoo) +( /°)
avo €d | 22, 31 |4 | Flag O set. Pess 2er3 2 o %100
120 RclL 2 a4 O 7?5;3 1. Cole. nitial X 71 .
Rel | 24 ot | Tt relrw WRYN | 3522 |Displey ic
= 8\ £ LBLE |31 25 1S | Set wp next pass
Yo 6 33 06 | STere Te/vw w F1 O 26" 71 00 |XIs current pass \!s
ReL 4 34 o4 180 GTo 8 232, 08 [Curreat pass s % or
Rer 2 | 24 oz | Xe=[E(emTn)] /e h SEQ | 35 51 0o |Pass |.Tneremse to 2
< 81 WeE | |35 6l o) [crear pass B Slag
ReL D 24 03 2 07 Set I Req. %o 7
ReL 1 24 ol Xz [£(woLew] frw h STT 35 33 for iy
+ 81 2. oz
130 — 5 oz Xp = Xw W RTN 3s 22 Disploy pass 2
w Ve 35 ez___} (s o = (Tohw)e 188 | 31 25 oplCurrent pass is 2er3
h y* 35 63 . WE?21i 35 171 Ol |Ts current pags 3 <
<tTo 7 33 o7 store | +(i/100) 6To O 22 02 |Current pers is 3
h RN 385 22, DI'SPIA1 |4(\'/loos 190 W SE 1 35 51 Ol | Pass 2. Tucrease v 3
g LBLEd | 32,25 |4 | Poss Lor 3 Rates 8 o8 Set T Raq. to 8
ret (V) 34 24 |(V+ ili0o) or (V+ Mi00) W STY 3s 33 for iq
R, & 34 C6 | - 3 ©3
£1roc 2 sa JA° log (¥w/re) nRYN | 3522 |[Display Pasg 3
ReL & >4 06 | £LBL 9| 2] 26 09 | Currant pass i3 3
140 Rel 2 34 02 hGEO | 35 6l oo | Reset o |- Cleas
D Tw IT9) Pass Aer 3 flog
= 8l » B= | F———'—:] Wb o 35 6l Ol | Crear pass 3 ftlag
ReL 24 o} *d [(voP/row) \ ol
X =T h RTN 35 22 | Display Pass |
£ Loo 31 83 200
+ g1 ‘Iv = Als N
W y* 35 63 (v ii/IOO) = (14 ']loo)/b
W E? 35 71 O\ | Test for~ Pass 3
GTo & 22, oS F’\ug | set. Pass 3
sto 8 33 of Pass 2. 5""'_"(\"‘ oo
150 w RYN as 22. | Disple I-l-(h/,,o)
£ LBLS | 3) 25 o5 | Pass 3. Cale final rafe
sSYo 3 33 o3 Store (V + i2fic0)
£ =%~ 3184 Dt'sp\a\’ \'&Ch.hoo)
Rel 8 34 o8 210
Rel 7 24 07 . . kS
= Kyl A=[( "hoo) - (‘/wcb]
4 Al
X 1
W LST X 3S 82
= R:L 2 3;103 y B‘.'('llloo) b (\.lloo)
Ril. 8 zjios ~(atioo) +(i1 Jyo0d
£ %x#o | 3 el Are i, 1,, and iq all equal?f220
6T 6 2 06 No. Proceed
c=x ‘;‘t Yes. Set B=1
§LBL 6 | 31 25 06
LABELS FLAGS SET STATUS
A Stort BLMp Saam Series DCa-\c. Rate € Next Pugs 0%5 xerd | FLAGS TRIG DISP
[a Pass 203 b Puss 203 [c Puss 2.0 5 |d Pa3s 2 or3 [c Convert " P ON OFF
Stact Lme Sum Secies Calc. Rate | Date 4w =N ss 3 o ® O DEG B FIX &
0 Pass | i Su.'s‘:l 2%ass aer3|3 P-;:optcrs 4 2 + 8 O GRAD O sct O
Wbl | Com
S Pess 3 5.1 | £ Tearmny 5 Cxrrant 3 2 0 0| RAD O | ENGD
: ngs 2-0r 3 Pess | 3 0 0
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Program Deseription |
( . . )
ProgramTitle . .Convertible Bond Portfolio Premium Evaluation
Contributor’'s Name . Ral Stonv!, ?‘f“""a"d
Address v_m.,,.,,28” R1dgecre5t Dr1ve S.E. - o
city Albuguerque ___state N.M Zip Code _87108
. y,
~ ) ™)
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),
80 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/IYY,when YY is
_the weighting factors.

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 1T 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.

-/

N
This program has been verified only with respect to the numerical example given in Program Description /l. 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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Program Deseription 11

e o o - e _— } “
. Sketch(es) ‘ ‘ : ;
—_ e o ,
b o + . | . . . : 4 '
A e T —— ! : N . 5y

~

Sample Problem(s) Assume a portfolio consisting of the following numbers of bonds:

Conv. Fac _r#nbf Bonds Bond Price Stock Price
19.74 S 5 88 20
50. 00 s 80 10
28.56 O 70 20
109.59 25 88 6

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

109.5925 [STO] [3]. [f] [A] (initializes) --=------=-- > 0.00 I
88 [A] ------ >44.58 (conv. val), 20 [B] ------>123 (prem).
80 [A] ------ >16.00 , 10 [B] --=--- > 60.0
70 [A] ------ >24.51 , 20 [B] ~-=--- > 22.5
88 [A] ~=---- >8.03 , 6 [B] ------ > 33.8
(€] -==--- >51.8
[E] ------>Crd =----->0.00_ . J
. —
Reference(s) . . _ B S
— _ _ _ U
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User Instruetions

(Initialize)
Stock PR.

CONVERTIBLE BOND PORTFOLIO PREMIUM EVALUATION

REVIEW
~ AVG.PREMZ CONV. FACS,CONV. FACS

WRITE

»

INSTRUCTIONS

INPUT
DATA/UNITS

KEYS

OUTPUT
DATA/UNITS

Load Side 1 (program) and Side 2 (Data

Initialize

Enter bond price* as percent of par.

XX. XXX

Enter stock price

XX. XXX

Repeat 3 and 4 for each bond issue

* for a bond not traded, or no price

given, just press [A]

To calculate the weighted average of

premiums

To review conv. factors

To write data on side 2 of card

TFL
il

Ll
JE
L

[
]

a
B
-
|

|
n
_J

i
I

[j i
il

i
1
l;
L L

T

e
-
L

10

—
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™
L

i

I
(0000000

T
N
L

I

)

|
Hi
N
L

Il

\__
UL
in
| E

i

T
: [
A I

L]
|
L

0.00

C.F.#14

Conv.Vol)|

Conv.Prem

Conv.Fac

Avg.

"Conv.facs|

Crd,C.f.#1
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31
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
VBl XLBla Z1 16 11 &7 @ a6
882  RCLD 36714 858  X<v? 16-35
@83 RCLC 36 13 @58 DSPE -2 8@
@84  RCLE 36 12 B6B XY -41
885  RCLA 36 11 @61 ENT? -21
poc 25 16-51 ac? ENT?T -21
887  CLRC 16-53 @63 RCLE 76 15
888 p2s 16-51 BE4 ENT -1
gas  STOR 35 i1 ass Ri -31
a1a Rd -31 a6 -35
@11 STOB 35 12 ge7 R 16-31
a12 Ei -3 58 I+ 5¢
@13 STOC 35 13 86  CF3 16 22 63
g14 i -3 a7 R ~31
@15  ST00 5 14 71 R -31
@16  CF3 1€ 22 @3 72 RIN 24
@17 RIN 24 873 KLBLC 21 13
@18 ¥LBLA 21 11 @74  RCLX 36 56
@18 DSPZ  -£3 @r 75 N -24
@28 RCLi 36 45 @7é DSFI  -63 61
821 37 16 23 @3 77 RTN 24
@22 6103 22 83 @78 *LELD 21 14
823  GTO2 22 82 @79 DSP4  -63 84
824 *LBL3 21 83 ase a g@
825  EEX -23 8s1  STOI 5 46
26 2 8z 657 xLBL4 21 a4
827 -35 883 RCLi 36 45
828 ENT? -21 8R4  PSE 16 51
829  FRC 16 44 @85 ISZ1 16 26 46
838 STOE 35 15 886 i a1
31 - -45 as7 g T
22 EEX =23 g8e& RCLI 36 46
833 83 889 X=v7 16-33
34 : -24 A98  CSET 23 @7
835 : -24 ag] : gz
@36 ¥LBLZ 21 8z 892 a3
@37 ISTI 16 26 46 893  RCLI 3€ 46
a3s 1 81 g94  Xv7 16-34
839 @ 8@ gas  RTN 24
@48 RCLI 36 46 8% G104 22 84
841 X=v° 16-33 @97 #LBLE 21 15
842 GSEF 23 87 89§ BSBa 23 16 11
a43 R -3 aas WDTA l6-61
ad44 Ed -3i 18@8 kTN z
845 RTH 24 18; F8 51
@46 *LBLY 21 &7
@47 ENT? -21
848 + -35
g;g b;?; o ;b SET STATUS
851 #LBLE 2112 FLAGS TRIG DISP
2 way Y ON OFF
gz} CZI i ;é o O R DEG &R FIX K
~ - 110 1 O X GRAD O scl O
@54 DSP1  -63 @1 2D om | PO O | ENGO
355_ 1 a1 3 0 X n
856 € 88 REGISTERS
ScF10T c.F.2Fc.F.3 Pc.F.4 [*c.F.5 °c.F.6 [°c.F.7 [t.F.8 |T.F.9 |c.F.10
. S8 S9
S0 S 52 S8 % bonds|™: (bonds)2S‘):G(bondx)\r‘en%7 ()2 () n
1
ACE. 1 5 CcF. 12 © C.F. 13 ° C.F. 18 ® 4 of bonds contro]




» Program Deseription 1|

[Frogram Title . Y1e1d on Cal -I,_, 0pt1on S,a]es

Contributor's Name HewT 9",?:.‘3@!9 kgrd

Address 1 000 N.E C..',rde BOU] %\.’ard

OR " 97330

ciy  Corvallis ZipCode _ 2'°°°

\.

B ... State _

~ ] ™
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?.

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

unexercised = Net Prem+Div - [2 x CspL - [Iml,

breakeven

Net Pur - Net Prem - Div + [Im],

N
) Net Pur = (# Shares x Stock price) + Stock Commission
i ‘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 .
1 Stock is purchased for one option period and then sold.
2 Applicable for 50% margin requirement.
3

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
L the yield calculation.

_J/

g )
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
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Sketch(es) B o
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Sample Problem(s) - -
A. You wish to write 3 ca]]s vs 300 shares of XYZ,stock,_whlch_youulniend«to

buy at $20. The calls trade at 1 3/16 and the exerc1se,prlcemlsvzsgandwthe‘tlme .....
remaining is 100 days. During that time, the stock pays dividends of $.50 per
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 y1e1d 1f ca]]ed the y1e1q”1fgngt,galled (assuming you
~ own the stock), and the breakeven point. —

2) If the stock is purchased on margin, calculate the yield if ga11gd, thg
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 str1k1ng price

is 30, expiring in 190 days and trading at 2 1/8 (both for marqin and cash

Solution(s) basis ) *
A. , ;
1) 300 [fF1JAY . . ¢ ¢ v v v i oo e 300.00 . # shares.
20[4].5. [A)s i i e i e e e s eeee.. . . 6000.00 _ gross purchase
1.2 21885 [+]). e e e 4 e e eewo. . 116.50._ purchase commission
[RIST v v v s e e e e s e 6116.50  net purchase cost (cash)
_25[47100 [B] & & v 4 ¢ v wew a e a a . 7500.00 gross exercise
L 1.2 [%] 44.5 [t;; C et e e 134,50 exercise commission,
TRZST N 236550 i S
rRelerence(s) C1[+13[4116 [=] [+]. . . . . e e e e e e ~1.19  convert 1 3/16 to
o fraction
(cl ........... . 356.25 gross option proceeds

‘ ; , _____continued on next pdge
. —
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. Program Description 11
Sketch(es) w
~ )
Sample Problem(s) ... ... .. . ... .. :
1.43 [21 33 [+] . ... .. 38.09 option commission
[R/S]. . . . .. 318.16 net option. proceeds.
(D] ... ... 29.61 exercised yield
[(R/S]. . . . .. 108.09 annualized yield
] E] . ... .. 8.07  unexercised yield .
[R/S]. . . . .. 29.47 annualized yield
f[pl...... 18.83  breakeven point
ig) tfF1 Bl . ..... 1.00 (sets for margin acct)
7.2 [f)[c). .. ... 7.2 (enters margin rate)
[D} ... ... 64,87 yield if called B
CFY[E] . . .. .. 6.38 yield (un called) including buy
& sell (double) commission _
Solution(s) [R/S]. . . . .. 23.29 annualized yield
'3)"There is no need to re-enter the # of shares (f [A]) or purchase price and
dividends ([A]) since they remain the same from the previous calculation. The
margin flag is also similarly set (1) from the last calculation.
.30 [+]J190 [B]e v v v v v . .. . . .9000.00 gross exercise
1.2 [%) 44.5 + [R/S] . . . . ... .8847.50 .  net exercise
- 2 [+11[+]8[:] (+1.[c] ... ... 637.50 gross option proceeds Yy
( 1.43 [#1 33 [+] [R/S] . . . . . . .. 595.38 net option proceeds
) o IEL. ... 25.61 actual yield (margin basis)
- FIB] . ... ..... 0 reset for cash purchase
CLED Lo 13.50 actual yield (cash basis)
L _




User Instruetions 35

Margin
Margin? Rate +Brkevn By&S1 Z}

~Exer

STEP INSTRUCTIONS DA‘lI'NA'm;lTS KEYS ogf/s:;!rs
1 Enter number of shares of stock on which [ A ]
calls are written (# sh) :l l:
I R
2 | Margin (1), cash (0), LFI1l 8] 0 or 1
.
3° | a) Stock price (sp) $ [ Il ]
b) Dividend per share received $ [7, ,J [;g pufchase
before option expiration (d) [77J Lﬁ—}
c) Compute & input stock commission, (C) __|[Rrys] net cost
SR
4° | a) Option exercise price (Ex) $ Ej l;tj —gross—
b) Time to exercise (T) days L,,,;J L_Jj lexercise |
c¢) Exercise commission (C) $ [ _1[Rr/S] proceeds
[ ][] [if called
LI ]
5° [ a) Option premium (Pm) $ 1l c ] pggg?gm
b) Option commission (C) $ | 1lrys] | prégium
(] L
6* | Yield if option is exercised L __Jlbo | _y%ﬁ?%)
[ lrss] |ieldin
. e a
7* | Yield assuming stock price remains constant [ _JLEe | y?gﬁ?i)
and option expires unexercised (no dividends r—_] LRE ,_3?2‘115'
included) E_:] L]
L—“] ‘:] annuat
8* | Same as 7 but with buy and sell (double) [ f J[E ] vield
commissions included L] yield
9* Breakeven point (loss point on downside) [j__] @ $
B —
° 3.4 & 5 may be used in any order [,,fj [,:_,_T]
* 6,7, 8 & 9 may be used in any order -;_;]
]
! Commissions may be computed as if calculator [—__J [jj
were in ordinary manual mode (see example) [ 10 ]
10 ]
2 | Alternate presses of [f] [B] set and unset [0 ]
margin statys I:] 7Afj
LI
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36
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
. il
881 ¥LBL. ZI 16 11 n 656 R/ 31
ez S10i 3581  Store # Shares a5z pys5 3685 | Compute, store &
g3 RTN 24 858 xav -41 ]
884 ¥LBLk 2! 16 1 859 - -45 display net prem
@es  Fe? 16 23 @@ Alternately set 868 STOS 35 @5
886 G104 22 64 @1 RsS 51
ee;  SFA 16 21 @@ : 862 *LBLD 21 14
and unset margin - .
pae 1 a1 set marg #63 RCLE 36 86 Exercise numerator
@es  RTH 24 flag f 0 864 RCLS 36 85
a1a =xLBL 4 21 84 865 + -85 less Im
a1l CFe 16 22 8@ 866 RCL4 36 84
a12 @ ag 867 + -55
813 RN 24 868 RCLZ 36 82
814 xlBLc 21 16 13 869 - -45 — -
a15  sT08 35 ag Store margin rate @78  CSB4 23 04 "argin calculations
816 RS 51 871 2 -24
@17 LBLA 2111 872  EEX -23 Divide and
a1g  RCL1 36 81 ar3 2 8z .
819 ST04 35 @4 e7e x -35 | normalize
g2 S§TO2 35 a7 Compute store, & 875 RTN 24
821 Ré -31 @76 RCL7 36 87 . ]
822 STx4 35-35 84 display gross 0 52 | Annualize using
@21 X2 -41 eve X -35
824 STx2 35-35 @2 purchase 879 RN 24 | day factor
825 RCL? 36 8z 688 wLBLE 21 15 .
82%6 RS 51 @e1  RCL4 36 84 Unexercised numer-
827 8163 35 83 882 RCLS 36 85 ator less double
B28  x=8" 16-43 1 divi 883 + -55 dividend and Im
29 oTO4 35 84 Cancel dividends B84 F1? 16 23 81 s
43 RCL® 36 82 if purchase @gs csez 23 @z | Double dividend
- issi i 886 E£SB4 23 84 . .
gg‘é‘ STE.Z' 35 g§ commisston s 0 87 = ‘ -24 Margin calcualtions
833 RS 51 Compute, display 888 EEX -23 -
834 ¥LBLE 21 12 & store net 8es : bz Divide and
35 RCLI 36 81 purchase g% x -35 normalize
83  ST06 35 @6 43374 ; 831 CF1 16 22 61 clear buy and sell
817 Fi 31 Initialize R6 with 892 RN 24 f1a y
I 83 # shares 893 RCL? 36 67 g
ase & aé 894 178 a2
848 =5 85 Compute and store 895 X -35 Annualize
841 - -24 ast RTN 24
842  ST07 35 a7 day factor T/365 897 xlBle 21 15 15
843 Ri -31 ggﬁ c%é 16 21 ?; By & S1, double
844 STx6 75-35 86 25 z -
645 RCLE 3¢ 8 1ea  RTN 24 | dividends
@46 RS = Compute, store, & 181 $LBLZ 21 82
@47  RCLE 36 86 display gross exer 182 RCL3 36 83
p4e ¥y -41 183 2 82 Compute double
842 - -45 Compute, store & leg X -3 dividends
g5¢  STOE 35 8¢ 185 X=e@" 16-43
831 RS 51 display net exer 186 £705 22 63
@52 #LBLC 21 13 16; - 45 Create error
857 RCLI 36 61 18 RTN 24 £
a4 -35 189 #LBL3 21 83 message if By & SI
55 STOS 35 85 mpute, store & 1@ z -24 i i y
8 35 @ C<.> pu store 1 R ot used in conjunctin
display gross prem|[— i i —| with 0 commission
REGISTERS
0 T # sh [2Net Pur [PPur Canm|Dividendd®Net Prem|°Net Exer|Day Factotfargin Ratd’
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E 1
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37

STEP KEY ENTRY  KEY CODE COMMENTS COMMENTS

112 xLBL4 21 @4 |

113 Fa? 237 @6 Calculate de-

114 67561 22 61 . .

115  RCLZ 36 g2 nominator with

116 RCLS 36 85 margin

117 - -45

118 RTN 24

119 xBL1 21 81

121 ENT? -21

122 EEX '2':" T x Margin rate

124 z -24

125 RCL? 36 @7 X .5 x net

126 X -35 purchase

127 RCLZ 36 82

128 . -62

129 5] as

134 X -35

131 X -35

g'?; gﬁq ‘3_2‘; Modify to add Im

134 i 45 _for breakeven

135 RCL? 36 8z

Ji . - .

i3§ = g‘i Compute denomina-

138 X -35

1329 RCLS 36 85 tor (net out of

148 - -45

141 RTN 24 pocket)

142 xLBLd 16 14

143 EF2 2i ez

144 RCLZ? 36 82

145  RCLS 36 @5 Set breakeven flag

14¢€ - -45

147 RCL4 36 @4 and compute

148 - -435

149 Fa° - 23 8@ numerator

158 GSB4 23 84

fgé, ng 2"_3? Adjust for margin

153 RCLI 3% 81 considerations

154 3 -24

155  PTN 24

156 R-S 51
160

LABELS SET STATUS
APurchase BExercise c Prem Q»Exercise E SUnexer TRIG DISP
: tMar'gin Flagl° Margin % ‘ sbrkeven [° +B%a DEG E} gg( %
0 1 3 RAD I
Boub'le Div| error Comp g g (FE%AD O ENG O

5 6 7 8 O E n
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Program Deseription |

~
Program Title

Contributor's Name HEWLETT-PACKARD COMPANY
Corvallis Division

BOND PRICE AND YIELD

Address 1000 N.E. Circle Boulevard -
City Corvallis, OR 97330 State Zip Code 4___,J
\.

Program Descripti

Operating Limits a1

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 (R V) 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 (38 (8)).

Each time the coupon rate is entered by pressing 3, 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 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
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Program Desecription |

~
Program Title .

Contributor’'s Name e . .

Address . L . .
City , State o _ ZipCode “ﬁj
\. _J

- B

Program Description, Equations, Variables [ R

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

The program may also be used to calculate a yield when a bond is purchased, L -
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 o
is an approximate yield for other exit dates.

Operating Limits and Warnings . DU —

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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Sample Problem(s). 15. Bond Price and Yield
for PER > 1

YLD CR YLD T
CE =RV + + 100 1+
PRICE =R Q 2 ) YLD [( 2 ) —
—PER
- i + L2 100 R )
2 2
where

J =1 — FRAC (PER) e

FRAC (PER) = fractional portion of the number S
of remaining coupon periods

ie., if PER = 12.6, FRAC (PER) = 6,andJ =1 — .6 = 4
for PER < 1

CR

: RV + —

Solution(s) . ... DRICE = 2 _ CR ; R
B YLD 2

2

1+ - PER

~
Reference(s) U
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Sketch(es)

.

[

—

Sample Problem(s).

T T T T T H T T

Example 1:
What is the price of a semiannual 3% bond to yield 10% with settlement date of

January 1, 1972? The bond matures March 6, 1978, and a 30/360 calendar is
used.

Keystrokes: Outputs:

Enter program BD-14

1.011972 0 3.061973 @0 —— 2225.00 (days settlement
to maturity, 30/360
basis)

Now enter program BD-15
310108008 —»
Example 2:

68.29 (price-to-maturity)

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 @

v

2256.00 (actual days settle-
ment to maturity)

Enter program BD-15
£ o DU C R e

Example 3:

v

68.31 (price-to-maturity)

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:
570 s EED 13383 —

Outputs:

0.48 (fraction of a coupon
period remaining)

18 328100 — 3.34 (% annual yield-to-

Solution(s) . - maturity)
Example 4:
e Assuming that the previous problem has just been performed as shown, calcu-
late the yield if there are assumed to be 182 days in a coupon period instead
of 183.
Keystrokes: Outputs:
88 1280 3.35 (% annual yield-
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) . Keystrokes: Outputs:
T e Enter program BD-14
e 3.011974 (3 2.011984 @@ ——  3570.00 (days settlement
o ) to maturity, 30/360
basis)
B — e
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r BT Determine the number of annual coupon periods remaining by dividing by the
Sketch(es) . .
e number of days in a coupon period.
360 8 > 9.92 (number of annual
coupon periods)
B Enter program BD-15
[A ] > 9.92 (the correct value
e for PER is entered)
The coupon rate and yield rate must be multiplied by a factor prior to input. This
factor is determined by dividing the number of coupon periods per year into 2.
For annual coupon bonds the factor is therefore 2 (for quarterly coupons the
- factor is 0.5 etc.). o : .
5 28855 —
(" 20800 > 96.24 (price-to-maturity) \
] le Probi
ample Problem(s) Example 6:

Solution(s)

\

.

Reference(s) _

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 2.061930 @ — 2241.00 (days settlement
to call)

Enter Program BD-15
s01018 983
Enter program BD-14
2.061993 8

5.33 (% yield-to-call)

v

6921.00 (days settlement
to maturity)

Enter program BD-15
58%9%08

v

5.08 (% yield-to-
maturity)
Example 7:
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-

maturity calculation. He is in a 40% income tax bracket and a 25% tax is to be
applied to capital gains.

Keystrokes: Outputs:
First, calculate and enter the after tax value of the coupon.

SEOEOED c0ee —

3.00 (net after tax
coupon)

Now calculate and enter the net after tax proceeds when the bond is redeemed
for 100 at maturity.

100 0N | 1.00 (capital gain)
258 > 0.25 (capital gains tax)
an > 99.75 (net proceeds from

bond redemption)

(The price and remaining coupon periods have been retained from the previous
calculation.)

v

3.06 (% after tax
yield)




User Instruetions “
BOND PRICE AND YIELD
2P
<>YLD RV <>PRICE
STEP INSTRUCTIONS DATAUNITS KEYS DATAONITS

L __]
STEP INSTRUCTIONS oarnomrs | kevs | p SAUNITS E g
Optional: Use program BD-14 D [ 73
to calculate the number of re- I B 7 [ﬁJ
maining coupon periods. ri l [j
2 | Load side 1 and side 2 of the [ 1
bond program. L::1 [!J

3 | Keyin: I e
o Number of remaining cou- [ 7] r;i]
pon periods (may be omitted Eﬁ i 7] ﬁj
if step 1 is performed) PER o PER L]
e Annual coupon rate CR (%) (8] CR (%) - [:j
o Redemption value if other [ 7‘] [;j
than 100. RV a RV L Il
4 | To determine the yield, key in ,j] [;j
the bond price. PRICE a PRICE [ 10 ]
5 | Calculate the annual yield. YLD (%) L 10
6 To find the price, key in the E’j [—_—]
annual yield rate. YLD (%) YLD (%) E ﬁ E:1
7 | Calculate the “flat” price. a PRICE E:? E:'
8 Optional: Recall the accrued L:] D
interest ACC INT LJ L‘j
AND IR I N b
add it to the “fiat” price to obtain [g;:j I:l
total bond value as of the E :l
settlement date. , _Bond Value ] [ ] [j
9 |Foranewcasegotostep1or3 LA] Ej
and change appropriate values. EJ D
NOTE: When CR is entered, (10 ]
RV is automatically set to 100. [WJ

N
|

L
ﬂ
U

I
1

|
L

H

|

—‘f—y—ﬂ
|
i
Iy
[
— e

1
[

[ i
b

B
i

i
|
L
u

ﬁ_,_
N
—_
[
1
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
eal wiBLn 2101l ‘ as; B -24
gaz CFZ 1€ 2Z @3 asg - -45
663 CHS -2 859 §T-& 3I5-45 86
B4 5TO6 35 a6 -PER-R aca ABS i6 31 Has 1imit been
PES  CHS -2z 0 @1  EEY -z3 reached?
8as RTH 24 8s? CHE -2z
Ba7 xLBLE 1 iE 8s3 g ae
gae EEX -23 Bé4  HEY? 16-35
ags £ az ass  E7T0! 22 81
gle s703 35 a3 100+R 8s¢ Fz? 16 23 &2
811 Ri -3 3 @67 6702 2z 8z
a1z STl 35 81 CR>R 86  RiLe 36 86
@13 RTH 24 1 gse G103 2z 83
814 xLELD 1 14 ere ¥LBLZ 21 8z
815 CF3 16 22 83 RV=R B71  RCLS 36 85
@16 STO3 i5 &3 3 ave 1 a1 Modify price for
17 RTK 2 73 RCLE 36 Be next set of
@18 #iBLC 21 13 @74 FRC 16 44 iterations.
| p19 F37 16 &3 43 75 + -55
i g28  CTOS 27 @5 YLD*RZ 876 LSTX 16-63
‘ 21 RCL® 36 @ ar7? -35
az2 AES 16 31 ars 4 84
B8z3 i 81 awe < -24
824 Xve 16-34 1>PER? gga  RCLI 36 a1
B25 GTOE 22 a6 gs1 X -35
826 SF2 16 21 8z @82  RiLE 36 @t
827 RCLI 36 @i Calculate initial 8e3 ® -35
g2e 2 8z guess ag4 - ~-45
az9 2 -24 a8s  5Tas 35 @5
@38 RCL4 36 84 gege  £T0! 2z 81
831 ST05 35 85 Be87 xlLBL@ 21 86
a32 z -24 888 RCL3 36 a3 Calculate yield if
833 STOE 35 @6 889  RCLI 36 81 lTess than 1 coupon
834 ¥LBL1 21 81 @96 2 8z period remaining
835 1 a1 Calculate f(y) 21 % -24
836 RCL3 36 83 aa? + -55
@37 RCLS 36 835 53 LSTH 16-63
a3e z -24 894 RCLE IE a8
839 1 i 895 i a1
p48  RCLG 36 @c 89¢ + -55
841 + -55 agr -35
g42  RCLE 36 06 898 RCL4 36 84
843 X 31 299 + -55
@44  STO8 35 85 ige : -24
a45 -35 181 1 81
B4¢ - -45 18z - -45
847  RCLE 36 @6 182 RCLE 36 @&
- 848 B -35 184 CHS -2z
849 1 vi 185 z -24
gse RCL& 36 88 166 *LBL3 21 83 Display answer if
asi - -45 187 z az second time through
852 z -24 188 é ai
853 RCLI 36 el 189 @ aa
e54 2 az 118 X -35
@55 z -24 111 §T02 35 s
ass RCLS 36 859 REGIS. L. 112 RTN 24
0 2 3 4 5 6 7 8 9
-PER CR YLD RV PRICE Used Used DT, Acc. Int.
SO 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 xLELS 21 85 i 169 + -55

114 £To2 35 8: 178 RCL3 36 a5

115  RTH 24 ‘ 171 1 a1

116 xLBLE 21 15 172 - -43

117 37 1€ 23 &3 Price+R4,R5 173 RCLE 36 a8

118 G706 22 a6 174 X -35

118 gLz 35 éc 175 LHE -2z

128 & gz 178 i gl

121 a g5 Calculate d 177 + -55

22 8 ge 178 < -24

123 = =24 179  RCLI 3t 8l

124 1 al 188 Z a4z

125 + -55 181 = -4

126 S5TGE 35 g5 182 RCLE 26 @6

127 1 dl 183 % =35

128 RCLE 36 86 i84 STOE 35 88

129 FRC 16 44 185 - -45

138 + -55 186 KTH 24

131 5TaE 35 a6 167 =xLBLE 21 8é

132 R{L# 36 @8 188 STo4 35 84

133 CHS =22 ! 189 STOS 35 85

134 1 al Is PER<1? 198 RTN 24

135 e 16-34

136 BTo4 22 84

137 RCLS 36 83

138 RCLe 36 86

138 § 31

148 RCLS 36 85 Calculate price for

141 RCLE I B6 long term bonds.

142 i 3

147 STOS 35 85

144 - -45 200

145 RCLI 36 81

146 b -35

147  RELLE 36 8z

148 z -24

1449 EEX =23

158 2 z

15 X -35

152 ER{Le 36 H6

153 z a8z

154 = -24 20

155 RCLI 3¢ ai

186 B -5

I57  STOE 35 as

158 - -45

188 RCLS 35 85

168 RCL3 36 @3

161 X -35

a2 + -55

163 ETN 24

164 *LPL4 21 a4 220

165 RCLI 35 at Calculate price for

16€ 2 Bz short term bonds.

167 = -24

168 RLL3 36 83 LABELS FLAGS SET STATUS
A PER B CR C YLD O Ry E Price [° FLAGS TRIG DISP
a b c d e 1 ON OFF

- 0 0 ™ DEG FIX X
o]
- Used ' Used Used Used Used élqu ; 8 g giéog ESIGS
Used Used Digjt? 3 0o n
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Program Description 1|

N
‘FProgram Tite DAYS BETWEEN DATES , e e

Contributor’'s Name HEWLETT-PACKARD COMPANY R . R ——
Corvallis Division

Address 1000 N.E. Circle Boulevard - B
City L Corvallis, OR 97330 State e . Zip Code
\

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 B 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

S date is entered for DT 1 and the redemption date (maturity date, call date, etc.) e e
is entered for DT 2, pressing @ or B also causes the number of remaining
semiannual coupon periods to be stored for use by the bond program. The

e : 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 inanew DT 1if
the settlement date is different.

Operating Limits and Warnings » S ST e .

L — e 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.

\. _J
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Program Description 11

- - , ‘ : —)
. Sketch(es) ; * ‘ ! | : ‘ :
? 3 ; . . . ot e e b e -— ——— .-». e o 4 . ‘
IS WSS SN S . . < . . R PR l [ — . - : H i . . : + -
- O I ‘ ]1 4
e e e - B 4; - - F A —— . -
R 1 ' 4 - e 4
U _ | )
~
Sample Problem(s) 14. Days Between Dates
o i Actual B
DAYS = f (DT2) — f (DT1)
where
f (DT) = 365 (yyyy) + 31 (mm — 1) +dd + Int Z/4) — x e
and
for mm < 2
L - x=90
z = (yyyy) — 1
- for mm > 2 -
x = Int (4 mm + 2.3)
z = (yyyy) T
Int = Integer portion —_—
Solution(s) ... .._. 30/360 Basis R
DAYS = f (DT2) — f (DT1)
f (DT) = 360 (yyyy) + 30 mm + z
o - for f(DT!) o -
if dd, = 31 then z = 30
if dd, # 31 then z = dd, T
for f (DT2) -
if dd, = 31 and dd, = 30 or 31 then z = 30
if dd, = 31 and dd, < 30 then z = dd, —
— o if dd, < 31 then z = dd,
7




4 Prog D iption 11
rogram beseription
Sketch(es)
- )
Sample Problem(s) Example 1:
Calculate the actual number of days between June 24, 1974 and December 5,
1985.
i Keystrokes: Outputs:
6.241974 01 12.051985 8 — 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:
N 3.211990 B > 5749.00 (actual)
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)
0] > 1980.00 (30/360)
\ - - J
4 N\
Reference(s)
—_ ),




User Instruetions &
DAYS BETWEEN DATES
~ACTUAL -+360
STEP INSTRUCTIONS DATAUNITS KEYS DATAONITS
I
STEP INSTRUCTIONS oaraonts | KEYS | paraonmes |1 E [I:;
1 Load side 1 and side 2. ] [: [iij
2 | Key in the following: ] ['7 7] [ 7 777]
o Earliest date (DT 1) MMDDYYYY | @ DT 1 [ 1T
o Latest date (DT 2) MM.DDYYYY (5] otz | | [ | |
3 | Calculate the number of days ] [ 7] ['7 - ]
between the two dates on an 1 { ] r7 ]
“actual’ day basis. Actual Days [ I
4 | Calculate the number of days L; ] [77‘1
between the two dates on a Li ,ﬁ-| ri j
30/360 basis. 0] 30/360 Days [;’ [77 ]
5 For a new case, go to step 2 l N T [ ,7, ,J
and change DT 1 and/or DT 2 r 7 ] [77 7;]
as appropriate. E o ] I 7 ,]
1L ]
[ ]
[ I ]
L 10 ]
.
[ ]
L]
.
I
[ 10
[ 1L ]
[ 10 )
[ .
[ ]
[ ]
R
R
I .
[
I
I R
L
]
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STEP KEY ENTRY kKEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

@81 *LELA 2111 { @57 (L& =51
@Bz STG7 35 br Bsg  RCLS J& 835
963 RIN v 24 DT~>R, g5a . 55 Compute days since
804 *LBLE 21 12 @66  RCL3 3¢ 63 0 AD neglecting
885  STO! 3561 pT R 861 1 g1 | 400s and 100s.
aee RETH 24 2 1 Bez2 - ~45
887 xLELC 21 13 863 3 a3
@88 RCLT 3& 87 854 ! 8i
gae  GSBE 23 135 ges X -35
aig  sTC2 35 6z fce + -55
@11 LSTH 16-63  Control & storage. @c7  RCLe e o
a1z &T0E 35 oe Bed 4 a4
813 RCLI 36 @l 858 < -24
814 ESEE 23 15 ave INT 1g 34
815 LETX 16-63 871 E2Y -4
g16 ST-8 35-45 @& er2 + -55
817 CLY -51 873 RTH 24
818 RCLZ 36 82 874 xLBLD 2l 14
a19 - -45 875 3 83
828 RCL 36 84 ar’e a ae
21 2 az 77 5Toz 35 8- Control & storage.
827 2 -24 78 RCL? 36 87
823 S5T=6 35-24 &8 879 GSBe 23 16 15
824 AsY -4] ase ST06 35 g8
823 kTN 24 asl RCL1 35 81
826 *LBLE 21 15 gg2 gSBe 23 16 1S
827  GSB4 23 84 es3 RCLE 36 Be
828 5TO06 35 86 at4 - -45
829 3 83 ges SsT08é 35 88
ase [ 86 agé  RCL4 36 a4
asi 5 [’R] 887 LHS =22
B3z  ST04 35 84 agse Z gz
a3z X -33 Beg H -24
434 2 az z=y-1 B3B8 S8T=8 35-24 @@
B35 RCLZ 36 83 gal K -31
836 XY° 16-34 asz RTH 24
837 &T08 22 ae 897 klBle 21 le I3
a3s x -35 as4 E£5E4 23 84
79 oLy a1 595 1 e Sum years & months,
A48 RCLo 36 86 295 & (11
841 1 gl 8s7 é ae
a4z - -45 Bsg  ST04 35 a4
843 SToe 35 85 aag e -35
a44 ET01 22 dl ig@ RCL3 36 83
845 xLBL#E 21 am 181 3 83
a4 . -6 18z g ge
a47 4 a4 183 X -35
848 X -35 x=INT (.4M+2.3) 184 + -53
849 . -6 185 RCLS 36 85
b1 3 3 186 3 K
25? +" -25 Ig?, ‘; gi Are days equal to 3
a5z + -55 188 ¥=¥? ig-33
833 INT 16 34 8% ET02 22 8z
@54 - -45 118 4 =31 No, add & return.
@55 RCLe 3t 86 111 sTG2 35 a8z
856 »LBL1 21 81 REGIS . cno 112 + -85

0 1 2 4 6 7 8 9

PER T, Used M 365/360|" D V.2 DT,
S0 S1 S2 S3 S4 S5 S6 S7 ’ S8 S9
A B C D £ 1
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 RTN Z

114 ¥LBLZ 21 8z 170

s ke -3l Is register 2 equal

116 R =31 to 30?

117 RCLZ 36 82

118 3 83

118 e ae

128 X=¥? i6-33

121 ET03 22 83 No, add and return.

122 R =31

123 CLN -3

124  FRCLS a5 180

125 8702 az

126 + -55

127 RTH 24

1268 %LBL3 83

128 Ré¢ -31 31+30 add & return

138 5702 8z

131 + -95

132 RTH 24

133 #LBL4 84

134 ERTt -2i 190

135 INT 34 Break up year.

13¢ ST03 83

137 - -45

138 EEX -23

138 < ez

148 X -35

141 EKT? 21

142 INT 34

143 STOS a5

144 - -45 200

145 EEX =23

145 4 84

147 X -33

148 RTN 24

142 k-8 a1

210
160
220
LABELS FLAGS SET STATUS
AT, ® DT, Cdays actua? days 360 Used 0 FLAGS TRIG DISP
a b c d 1 ON OFF
Used o0 K| DEG B | FiX
Used | Used ? Used Used Used ? ; 8 S EESD% SSIG S
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Program Description 1

Program Title Bond Y-,ie]d, to Maturitx . . B . )

Contributor's Name  Ralston W. Barnard
Address 2811 Ridgecrest Drive S.E.

city Albuquerque , __state New Mex1co ___Zip Code 87]08”
\_ J

( . .
Program Description, Equations, Variables _This program calculates yield to maturity, currena

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 dollars, cents and tenths to ensure accurate determinations
for multiple bond transactions. ' . B

"Equations used are: for a bond with more than 6 mos. to maturity,

*price = 0007(1+i)N + (c/20)[(1+1)1-(1+1)™] - (C/21)} , where i = interest rate,
C = Coupon, N - Number of semiannual periods 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 with less than 6 months to maturity, 1={k100+C/2)/(price-c/2j)-1} %:

Current yield = C/price x 100. Accured interest - ¢/2jx 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.

J
4 N
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-

IA':%E%?XAAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
L.
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Program Deseription 11

. e e — \
Sketch(es) P
\ . S )
= )

Sample Problem(s) 1. For a settlement date of February 10, 1977, which of the following
bonds provides a greater yield to maturity?

~ 5's, due 6/1/1987 priced at 80 or
8.75's, due 5/15/1989 priced at 108. ,
What are the accrued interested values for each? e
2. For a settlement date of May 6, 1977, what are the YTMs and CYs for the first
bond listed above, if its prices are 75, 82, 87.024?

Solution(s) 1) Keystrokes  2.1077 [A] ----------- > 100.000
6.0187 [ENT] 5[B]---~-- > 9,583 (Accrued Int) L
80 [C] ----cmmmmmmeeme > 7.866 (Yield to Maturity)*
[D] -==--- e >  6.250 (Current Yield)
© 5.1589 [ENT] 8.75 [B]--> 20.660 (Accrued Int.)
108 [C] -----mmmmmmmoeeee > 7.726 (Yield to Mat.)
[D] —cmmmmmmmeeeeee > 8.102 (Current Yield)
2) 3.0677 [A] ---> 100.000, 6.0187 [ENT] 5[B] ---> 13.194, 75 [C] -----> 8.744,

[0] ---> 6.667, 82 [C] ---> 7.555, [D] ---> 6.098, 87.024 [C] ---> 6.777, [D] --->
k - - , - = I

<
Reference(s) Homer, Sidney, and Martin Lebowitz, "Inside the Yield Book", Appendix

A, Prentice-Hall, 1972. .

5.746




User Instructions

54
BOND YIELD TO MATURITY
Settlement MaturityDatet
Coupon Price»YTM ~Curr.Yield
STEP INSTRUCTIONS DAlT’:\‘?S;ITS KEYS olei\T/zngTs
1. |Load side 1 and side 2 [ 11 ]o.000
I
2. |Enter settlement date MM. DDYY L J[A ] {100,000
‘ L1 ]
3. |Enter maturity date, coupon (%) MM.DDYY [ ENTER | Accrued
Coupon Ej % Interest
L1 ]
4. |Enter price (% of par-100) Price [ 1l c ] [yim ()
[T ]
5. |To calculate current yield [ JL D | [c.Y. (%)
[ To calculate a new TYM for the same bond FJ ,:|
at a different price Price [ 1L c ] |y
1o ] [y
7. 1To evaluate a new bond for the same settlement I;I E;
date, repeat steps 3,4, and 5 L ]
e
8 For a new settlement date, repeat steps 2,3,4, l:,
and 5 L]
L]
[ ]

B
L

1
L
i

IHNIRRIRNN DA
TN

Il
UL
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Orkp * WeVENTRY  KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS
881 xLBLA 111 Stores settlement 857 RCLs 3 86
882 CLRG 15-53 Date 858 «x ~35
683  55be 3 @ M1 a52  STOE 35 13
@84 CSE@ 3 86 | D 868 1 8
8685 STC2 35 8z Y] 861 a a8
fes EEX ~23 852 X -35
a8r Z a: 863 RN 24
gegs  STOD 35 14 864 xLELB 21 8@
aeg RTN o4 865 ENT?T =21
818 xLBLE 21 ic B6é INT 16 34
o1 st 35 | couman, @67  STOi 35 45
a12  CF8 16 22 82 |calculates N 68 - -45
813 K3 83 ase EEX =23
p14  5TC0I 35 de Bve Z a8z
615 R ~31 871 H -39
B1e AT -4] | 72 ISZ1 1e Ze 4¢
6817  GSBe 23 8B M2 i a3 Hi 24
g18  GSBE &3 88 D2 | 874 xLELI 21 @81
a19  S5T0S 25 8o Y2 arvs 3 83
828 RCLZ 36 83 ‘ arve a dae
821 RCLE 36 8o | ar7 + =58
azz - -45 AM | are b0l 4 -4
823 RCL4 3o b4 ars 1 a1l
824 RCLI 36 @i age - -45
az25 - -45 AD 281 o g -41
826  £<{@? 16-45 aaz RTH 24
@27  EBSEl Z3 81l 8832 xLBLZ 21 8z
az8 Ay ~41 ag4 1 H
829  X<@7 ig-45 88as £ Bz
@38 GSE2 23 8z %6 + ~-35
a3l 3 83 asv 1 81
a3z é eé @gg  5T-5 35-45 @5
83z -35 @89 R -31
a34 + =53 asg RTN 2%
azs ! ai A91 xLEL3 21 83
a83e c a8 a9z  RCLD 36 14
837 g ae a3 + -35
fa38 2 -2 894 BTN 24
g39  RLLS 3& 85 835 &LBLC 21 13
#4686  RCLZ 36 8z age IX -1
841 - ~45 AY #37  DSFZ -£3 B3
g42 X879 16-45 asg  5TC7 33 87
842  5SEZ 23 863 899  RCLD 36 i4
844 g iz 188 Fa? 16 22 ee
645 X -39 181 £704 28 84
84¢ + -35 iez2 - -45
847  S5TOS K ) N 183 CHS =22
848 i a1 184 RCLE 3& 86
845 Rey -41 185 RLLS 36 85
858  x=Y? 16-35 N <6 mo? 16 X -3%
851 SFe 1e 21 e 187 + -53
as2 FRC 16 44 188 RCLD Je 14
53 - -45 185  RCL? 36 87
854 STOE 33 @& 11a + ~-55
ass Z az 111 RLLS 3o 85
ase j = REGISIEHKS b
0 1 2 3 a4 5 6 7 8 9
M1 D1 Y1 |[Used,i |Used |Used,N | Coupon| Price Used
S0 1 52 3 ) S5 3 57 58 59
AUsed Used © Used ” 100 ; Q%R%J' "Control




97 Program Listing 11

56
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
s = &4 Initial guess for ¥ le3 ~ 3
114 EESEE 23 8& i7 xeY -41
115 RCLC 36 13 171 £T04 35 84
116 G707 22 a7 172 - -43
117 %lBLE 21 88 173  RCLe 36 86
118 RCLZ 36 83 i7 2 r
119 GSBS 23 as 175 2 -24
128 S16C 35 13 176 RCL3 36 82
121 &LBL7 21 @7 Iteration 177 s -24
122 RCLS 36 69 (Secant method 178 X -35
23 RCLI 36 83 of root finding) 179 RCLE 36 15
124 €709 25 8¢ 188 - -45
125 - -45 181 RCLD J6 14
126 RCLR 36 Ii 182 RCL4 36 84
127 RCLC 36 13 183 X -35
126 E70wm 35 11 184 + -35
128 - -45 185 RCLT 3e &8s
13é < -24 188 hnd -41
131 X ~-35 187 - -45
132 &87-3 35-45 83 188 RTN 24
137 RCL3 26 @3 189 «LBLS 2185 |cCalculates YTM
134 z -24 198 RCLD 36 14 from i
135 RND 16 2 181 X -35
136  X#@%¢ i6-42 182 2 az
137 6TGe 22 86 193 X -35
138 RLLS 36 83 194 ETN 24
138 £T05 22 85 195 xLBL4 21 84 Calculates i for
146 *LBLE 21 88 Calculates 196 PCLE 36 86 |M X 6 mos
[ 4 RCI 26 i4 . . 197 Z gz
Lé 1LD " sz itai/e 198 = -24
142 % 95 199 + -55
144 STOB 35 1z 288 A2y -41
145 2 ¥y 281 RCLE 36 15
14¢ T =24 282 + -58
147 - -45 283 = -24
148 sTos 23 8% 284 ! g1
149 £703 35 83 285 - -45
158  GSER 23 8% 286 RCLS RIS
151 ET0R 35 1 2e7 < -24
157 RCLS® 36 85 288  ETOS £ A5
153 RCLE 36 12 289 xLBLD 2l 14 Calculates current
154 + =55 218 RCLe 35 86 yield
155 8743 35 @3 211 RCLY 35 @&r
15¢  ESE% 3 a9 212 = -24
157 870C 39 13 213 *CLD 36 14
158 RTH 2 214 X -35
159 ¥LEL9 Z] 8% Evaluates 215 DSP2 -€3 62
168 STa3 35 82 Price - 218 RTN 24
1¢1 1 81 217 R-8 a1
162 + -535
163 eT04 35 84
164 RCLS 36 85 220
165 Y 31
166 175 5
167 RCLY 3€ 84
168 RCLE 36 B8 LABELS FLAGS SET STATUS
Sett. date|Mat,Dt. Couff Price [>Curr.¥ld [ °N <6 mos| FLAGS TRIG DISP
a b c d e 1 ON OFF
o 1 o 5 | Sl | B 8
R 1
SS-torewates(a N Ca] 7N Ca] BN Ca] 5 ]-N(ﬁMﬂ 2 0 K RAD O EN% 0
1> YIM_, Iterate | Secant i Ccal [ f(i) Cal 3 0 ® n




Program Deseription |

Program Title INTEREST AT MATURITY/DISCOUNTED SECURITIES .

Contributor's Name  HEWLETT-PACKARD COMPANY -

57

Corvallis Division
Address 1000 N.E. Circle Boulevard '
::iw - Corvallis, OR 97330 tate _ ZipCode
s ™\

Program Description, Equations, Variables _.

The first part of this program calculates the price or yield of interest at maturity
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
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 o
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 T
yield).

Operating Limits and Warnings

7 ——
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 Desecription 11

‘ Sketch(es) ;
Sample Problem(s) 16. Interest at Maturity/Discounted Securities
B o Price (given yield) =
DIM % CR 1
B 100 (DIM —DSM y CR -
S B 1()0 ' -
DSM , YLD .,
B 100

Yield (given price) =

(DIM xCR+lOO)
B —1 (B )(100)

DIM;DSM % CR + PRICE DSM

100

N Price (given yield) = D e
1 +—= X
100 360
Solution(s)
- ven ori 100 — PRICE ., 360 )
) YLD (given price) ( SRICE o )
Price (given discount rate) = 100 — DR X DSM
360
— — J
r A
Reference(s) ..
— 7 J
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Program Deseription 11

" Sketch(es)

Example 1:

4 Find the yield of the following interest at maturity security:
Sampie Problem(s) .. DIM = 220
DSM = 117
Basis = 360
I CR = 5%
S Price = 99.531250
o Keystrokes: Outputs:
- B 200E@ED 1170
3608 S

99.531250 @3 B 6.38 (% yield)

v

Example 2:

Having just performed the above calculation, what is the price of this interest at
maturity security to give a yield of 7%?

e Keystrokes: Output:
e - 80 > 99.33 (price)

4

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.
o : DSM = 81
o DR = 5.60
e e Keystrokes: Outputs:
e 31 BBson0
oe > 98.74 (price)
an — 5.67 (% yield)
L ﬂvExam;lr e e
( Find the yield of the following discounted security:
Reference(s) : DSM = 307
Price = 96.27
Keystrokes: Outputs:
3070 @39%.2786:3
340 N 4.54 (% yield)




o User Instruetions

] INTEREST AT MATURITY/ ’
DSM or DISCOUNTED SECURITIESyy o 4y ppyce
DIM + DSM B CR @ YLD & PRICE

INSTRUCTIONS o A'T'ﬁl‘)’;”s KEYS DATAUNITS
1]
INPUT output | | I
NS | paTaunrrs | K€Y8 | pataunis | ]
] Load Slde1 and snde 2 B B ] :l [ N . ]
Interest at Maturlty 41 ] [ ”} [ 7 . Wﬂl
i Enter 1he followmg - I r " ‘ ’ ]
. Days issue o martiultyA L AE){M,,,‘ 5‘ D'M*__ ] [ I I I
oDays settlement to maturity | DSM o DSM ]
« Basis (360 or 365) BASIS a BASIS I
. Coupon rate (as a percent) CR (%) CR (%) l L]
Enter one of the foIIowmg [ —I ‘—r— 7?
oYleId (%) YLD (%) (0] YLD (%) ]
. Prlce PRICE a PRICE r;_l [ _ ,"J
Calculate remaining variable 0 YLD (%) [ij] [ - 7J
T a [ emee | ]
Discounted Securities me ] B ;j]
Key in days settlement to [7/ ] { R ﬂl
matunty Dsm oD DSM L N
Input one of the followmg Lj [;7,J
« Discount rate DR on DR 0]
o Yield (as a %) YLD (%) L ]o) YLD (%) I
o Price PRICE o PRICE L]
Calculate esther or both (0] YLD (%) |1 ]
a PRICE ] ]
N
.




97 Program Listing |

61
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
881 ¥LBLK 2111 57 RCLS 36 B8
682  STOW 35 11 DSM:-,+RA ase z -24
Ba3 7V -41 859 ! a1
@4 STOS 35 8% DIM>Ry gee + -55
885 Y -4] 861 RCLA 36 il
aB6  RTN 24  emmmmmemce——mme—ee- 862 RCLB 36 12
887 ¥LBLR z1 iz Basis~R g 863 z -24
@@8  STCE 35 1z B 864 RCLE 36 14
#ae  EEX -23 100-R a65 X -35
816 z 8z 8 866 RCLE 36 86
811 ST08 35 85 BET z -24
g1z Xy -4; gee ! 81
812 RIN - S gEs + -5
814 ¥LBLC 21 13 CR>R ara z -24
g15 sToc 35 i3 ¢ 671 RCLS I5 85
@16 RTN - S 72 RCLA 36 11
817 xLBLD Z1 14 873 - -45
g18  STOD 35 14 YLD>R A74 RCLE 36 1z
619  FI? 16 23 @3 D 7S z -24
8z TH 2§ mmmmmmmmemmeeeeeeeeo 876 RCLC 36 13
821  RCLY 36 as Calc. Yield 877 X -35
822 RCLE 36 12 678 RCLS 36 85
823 z -24 a7 z -24
824 RCLC 36 13 aae - -45
25 X -3 aa1 EEX -23
826 RCLE 36 88 88z z az Store price in RE'
827 + -55 ag3 ® -35
828 RCLS 36 8s 8g4  STOE 35 15
829 RCLA 35 11 B85  RTN F=Z S .
g3a - -45 886 ¥LBLa 21 16 11 DSM>R
831 RCLE 36 12 Bg7  STOA 35 11 A
832 z -24 @8s  CF1 16 22 @i
833  RCLC 36 13 B89  RTH -7 S
834 ¥ -35 898 «xLBELb 21 16 1f
835 RCLE 35 15 891 SF1 16 21 81
836 + -55 @9z ST0I 35 48
83v = -24 853 RCLA Je 11 Calc. price given
a3e 1 81 894 X -35 DR
839 - -45 a9s 3 a:
848  RCLE 36 1z 896 € 86
841 X -35 asy a8 ae
842 RCLA 36 11 pos z -24
643 z -24 @99  EEX -23
B44  RCLS 36 BS 186 2 8z
a45 ¥ -35 ) _ 161 X2y -41
846 STOD 35 14  Store yield in Ry 182 - -45
a47  RIN 24 " 183 8167 35 67
848 XLBLE Zi 15 184  ESBe 23 16 13
849  STOE 35 15 . 185 RCLI 36 46
858  F3? 16 23 a3 Pr1ce+RE 186  RTN 24 |emmmmmemmmemmeeeeen
851 RTHN 4 T 187 xLBlc 21 16 13 Calc. yield given
A52 RCLS 36 85 188 EEX -23 price
853 RCLE 36 12 Calc. price 189 2 TP
854 z -24 118 XY -41
855 RCLC 36 13 111 - -45
as¢6 X -39 REGIS 1 cno 112 L&8TH 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 1
DSM 360/365 CR(%) YLD PRICE DISC RATE
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62
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 B -24

114  RCLA 36 11 170

115 z -24

3 3 a3

117 . -6Z

118 é 66

119 EEX -23

17@ 4 84

121 X -35

22 STOD 35 i4

122 RTH 24

124 ¥LELd 21 15 14 180

125  F17 16 23 &1

126 E£TGZ zZ2 ez

27 &T0D 35 14

128 F3? 16 23 @3

129 FRTN 24

138 RCLE 36 15

131 GSBe 22 16 13

132 RTHM <

137 xiBle Z1 16 15

134 STOE 35 i5 190

135  F17 16 23 a1

136 &T0S 22 a1

137 iy 16 23 B3 Calc. price given

138 TH 24 yield

139 1 i

148 RCLE 36 14

141 EEX -23

142 2 z

143 z -24

144  RCLA 36 11 200

145 X -35

146 ki @3

147 £ a6

148 '3 a6

148 z -24

158 + -5%

151 EEX -z3

152 2 gz

152 XY -4]

154 z -4 210

155 STOE 35 I3

156  RIN 24

157 #LBLI 21 81

156 RCLT 36 @r

15¢  STOE 35 15

166 RIN 24

161 *LBLZ Z1 8z

162 RCLD 36 14

163 FRIN 24

164 RS 51 220

LABELS FLAGS SET STATUS

‘DIM/DSM B Basis [© CR O YLD EPRICE 0 FLAGS TRIG DISP
® osM_ [> DR “Used ° YLp  [°PRICE [' DR o D e ®m | mx m
0 1 2 3 4 2 10O ®| GrRaDO | sc O
z = - = 5 T BTgTE? i E% g RAD O ENG 0




Program Deseription |

Program Title U.S. Treasury Bill Valuation

Contributor’'s Name Howard B. Kutner, CPA

Address 370 Lexington Avenue - Rm 909

City New York o ____State New Yor‘k - ZipCode 10017
.

63

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 subrout1ne the program also calculates actua] days between and/or day of
the year for any date.

Program determines value based on mean between b1d and ask quotes.r To find

”va1ue based on either b1d or ask enter that quotat1on for both bid and ask

Price per $100 = 100”_(b1d taskx (days tgbgatur1ty )

Day of Year =q;31“Lmoﬂl)qiw(daysofumo)mselNIMLD+41mo;)__,2¢3J“__w,._M_~mmu_____
For Jdan + Feb last term is_ignored

I’ J’?

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.

LProgram limits days to maturity to a maximum of 360 in accordance with standard pras

!

4 N
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.

\. v,

ice.
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. Sketch(es)

I
/

Program Deseription

Sample Problem(s)
~ Face Amt

a)

100,000

b)

50,000

Due

5/15

oy

p— AS k -

Quotation Date

5.5

5.2

115

5.0

Solution(s)

. ... Day of the Year

Quote Date Due Date

135

Days Between Dates

Price per Total

125

..98.13

$100 Value ‘

98.53  $98,531.25
$49,066.84

99.49 — $69,641.25

\.

\—— I - i .
s )
Reference(s) .




User Instruetions 65

Treasury Bill Valuation

Maturity
Bid/Ask
INSTRUCTIONS DATAUNITS KEYS DATAUNITS
Enter Program ‘:| ':l
(I
Enter Quotation date .dd LA | [;_:3
Note: Step 2 mav be omitted if quotation :] [;—;;7;]
date is 12.31 ) .
” [:Aﬂ’][ - Days to
Enter Maturity date (note below) mm. dd {B%} { Maturd
Enter Quotation (Discount Basis) [ 7' [ﬁ:ﬁ]
a) Bid X. XX% (¢ JL |
b) Ask X. XX% Lc Il 1 [sprice per
Note: Above procedure determines price [;7 7] '7—] 100
using mean between bid and ask quoteg- [ Il |
For price based on either bid or Limij [j;;j
ask quote enter the quote and press [ 1 ]
key C twice [ ]
L ]
Enter Face Amount [ D I[ ] [MarketValue
[T
LIt ]
Note: No provision is made for leap years [ )]
if time period spans Feb. 29, simply Lif;J [ ¥;j
increase maturity date by one day [,_7,] [ —]
I
[ 10 ]
[0 ]
[ 0]
[0 ]
(0]
[T ]
[ 1]
[ L]
o)
I
[T ]
[ .
[ ]
[ N
L L1




=, » Y T
66 9 / | mgram lelillg 1
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
881 sLBLA ZT 11 57 ~ e
882 GSBe 23 6 IS e
c o Quote date 858 3 62
884  RTN 24 968 X 3=
885 xLBLB X 21- 1z an’,r dete 861 + -zc
806 GSBe 23 i€ 15 day of year 862 RIN by
887 RCL1 36 é: L o2
8 ) 4 K
pag - -45 deys between dotes eg %‘; “ é enter quotes and.
963 e b 865 #BLC 21 i3 determine mean
818  ST01 35 6. Py " ez
811  X£y? 16-35 d¢7<3bd‘wm dates Py » 5;
812 6703 2z 83 s negatve, 1! 968 . 4
813 CLX -51 Spons yeor” 869 -35
gi ; : o clear 2ere and 878 3 62  Determine
816 5 &5 odd 36§ 7o ad 871 6 8 [ X UNICJM'.
7 deys befween 872 @ 86
817 + -5z Trve awy 23 N 24 price
818 ENTt -2l ro s
819 *LBLI 21 63 A 6z
628 CLX -51 876 - 45
gfé s e 877  CHS -2z
‘ o 878  RTN i3
g2z @ 8 1 days between dobes 879 kLBLD 21 i
824 X>Y? 16-34 13 less Than 3‘:” . 888  LST% l6-c3 |feeoves 100
825  Ri -31 dwpley deys= 881 : 21 | convert te decimel
826  RTN 24 displey 340 582 N = obbaan Valve
827 slBLe 21 16 13 983 RN 4
828 ENT? -21
829  INT 16 34
a3e ST02 35 &2 Store month
831 - -45
832  EEX -3
833 2 62
834 X =33 090
835 $703 35 65 store deys of manth
836 2 6z
837 RCLZ 36 62 \fpaenth 15 laferhanfih
838  X>Y? 16-34 ge o adjust revhne
839 6701 2z 61
848 8 66 clear and WFt register
841 GTO0Z 22 82
842 *LBLI 2i a1
843 . 62 Adjest revtine
844 4 a4 100
845  x 35 for months lah
846 . -6 1han Feb
847 3 63
848 + -55
849 + -cg
858  INT 16 34 SET STATUS
851 CHS -ae FLAGS TRIG DISP
852 xLBLZ el 82 ON OFF
853 RCL3 36 83 ‘dem;;_w — 0 S é 85% g gg g
854  + -55 Do eos !
855 RCLZ 36 &2 il - I B ENG O
856 1 bi
REGISTERS
0 Qvett 2 3 4 5 6 7 8 9
e vear | MonTH |’ Doy
S0 St s2 S3 S4 S5 S6 S7 S8 S9
A B C D 1




67

Program Deseription 1

f . .
Program Title Convertible Security Analysis - , *__Mwmj]

Contributor's Name  Hewlett-Packard
Address 1000 Circle Blvd.

City Corvallis state Oregon Zip Code 97330

N ' V ' B |

(- N . . )
Program Description, Equations, Variables . e .
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:

Indicated Convertible Price = (C) (Pc)
Anticipated Stock Price = Pb/C

Conversion Parity Price (Bonds only) = 1000/C
Conversion Premium Percentage = L2~ (ég) (Pc))

Current Convertible Yield
Incremental Payout Return

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

r'SKetch(es) i : : : : ;
SRS SESVUSTPRUUS SO 9 4 . SO SRS U S f e o
| ; NONE - o
! \ : :
B - b i .
t,._..... ¥ SR L A — P i
7
Sample Problem(s) e e
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 1 R/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 e
Ready for next case, hit E if another bond. =

60.375 A 5.25 R/S 28.5 B O R/S 2.03 C_  57.86 Antic. Conv. Price
R/S 29.74 R/S 4.17  R/S 8.70  R/S 208.33 R/S 0.00 ,
\f&mic,(bm.Pr. Cnv. Prem. Curr. Yld. Incr. Payout Ready for next

7

Reference(s)  'N1S program is a one for one translation of the 65 user contributed

_program #1399 written by Morris A. Nunes.
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User Instruetions 60
Convertible Security Analysis
STEP INSTRUCTIONS DA;’:SS,I,TS KEYS Dﬂ‘f,ﬂﬂfrs
1 | Enter Program I
la] If a bond [ JLE ] 0.00
LI ]
2 | Enter convertible price Pb L 1L A ] Pb
N
3 | Enter coupon/dividend 1 [ T[R/S ] i
I
4 | Enter com price Pc [ 1B | Pc
I
5 | Enter annu, dividend D [,;;—J [B/S_J D
N
6 | Enter shs/conversion c [ 1l c ] [ndic.Conve
I T
7 | Compute Antic. Com stock price [ VRS | $xx.yy
7a| Compute conversion parity price (bond) %% [LR/s% $xx.yy
8 | Compute conversion Premium % [ ] [E[j $xx.yy
[ L ]
9 | Compute current yield [ TI[R/S] [ $xx.yy
)
10 | Compute Incremental payout return [ J[R/S T | $xx.yy
L3 ]
11 | Clear and set for preferred stock [ 1IRss] 0.00
For new case go to step la or 2 [;7J [;;l
N
(101
I
_ 10
L J
L1 ]
[ 1]
[T ]
[ 1]
» [ 1] 1
LABELS FLAGS SET STATUS
Pb,i [|® Pc,D € ¢ %ubroute |5 Bond 0 FLAGS TRIG DISP
b ¢ d e "Bond o DT | e o | x O
1 2 Ben, - 2 2 1 00| GRADO | sci OB
Skip par > 00| RAD O | ENG O
5 7 8 9 3 3 D0 n
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70
STEP KEVENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
881 xiBiLnA £1 1 85¢ RCL4 36 84
ggz E:{T; T Enter Pb 637 RLLS 36 83 Ccalculate incre-
Z  ERT? -Z1 56 X -35
@94  Fi7 ic 23 el | If bond, mult.by 10 gag - 45 'Eﬁgzalngai;?‘;t];e'
B85  GSEE 23 @5 to reflect $ value B66  RCLI 36 81 as a percentggey
Bec  STGL 35 81 . BE1l N 35 @6
aa: R -31 D1sp1a_¥ Ph as? - -45
a8s RS 5 __Enter i Py . 24
88g%  ENTT =21 B4 i 61
e1r  F1? 16 23 @1 to reflect § value ;713 B a&
@1z GsBE 23 @6 | 87 » -35
g1z 3T0Z 33 8z Display i 858 k-5 5] —
814 Ry -3 @es  CF1 16 ZZ @1
815 RTN 24 b ere LY -51  Set program for
816 sLBLE 211z Enter Pc 871 ENT* -21 preverre Etoc
@17 ST03 iIsas | 672 ENT? -7y  clear stack to
a1g k-5 51 a73  ENT+ _z;  Show ready for next
a19 5704 iz @4 | Enter D 874 RIN 2¢  Lase
éze RN I 875 *LBLE 21 15 Set program for an-
821 #LELC 2l 13 Enter shs/convert 876 SF1 16 Z1 81 alygis of a bond
g2z sTOS 35 85 ar? RTH 24 ca
823  RCL:Z 36 82 Calculate indicate @78 ¥LELE 21 86 Produce the number
824 -35 convertible price & ara ! 8l 10 here. to be
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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
Mathematics
Electrical Engineering
Business Decisions
Clinical Lab and Nuclear Medicine

Users’ Library

Mechanical Engineering

Surveying
Civil Engineering
Navigation
Games

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.
at your fingertips, literally hundreds of different programs.

By subscribing to our Users’ Library, you'll have
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
Portfolio Management/Bonds & Notes
Real Estate Investment
Taxes
Home Construction Estimating
Marketing/Sales
Home Management
Small Business
Antennas
Butterworth and Chebyshev Filters
Thermal and Transport Sciences
EE (Lab)

Industrial Engineering
Aeronautical Engineering
Control Systems
Beams and Columns
High-Level Math
Test Statistics
Geometry
Reliability/ QA

Medical Practitioner
Anesthesia
Cardiac
Pulmonary
Chemistry
Optics
Physics
Earth Sciences
Energy Conservation
Space Science
Biology
Games
Games of Chance
Aircraft Operation
Avigation
Calendars
Photo Dark Room
COGO-Surveying
Astrology
Forestry




PORTFOLIO MANAGEMENT/BONDS AND NOTES

This general purpose package includes programs to help evaluate portfolio
performance (changes in value, dividend yield, 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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