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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 I page gives a basic description of the program. The Program 
Description II 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 I and Program Listing II 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 I and 
Program Listing II 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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!HIS PROGRAM REPLACES AND IMPROVES UPON PROGRAM 001700 

Program Deserip'ion I 
Program Title Stock Portfolio Valuation 

Contributor's Name Hewl et t- Pac ka rd 
Address 1000 NE Circle Blvd 

City Corvallis State OR Zip Code 97330 

,I 
Program Description, Equations, Variables Data cards created with the "Portfol io Data Card" program 

provide initial purchase price of a stock and the number of shares for a portfolio 

of any size. This program prompts user one stock at a time. User inputs 
current market price and annual dividend. Price input: 25-5/8 is inputed as 

25.58. Program returns the percent change of value of each stock and prompts the 
user for the next stock. If more than one data card is used the program prompts 
user by flashing repeditive 18 1 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. 

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

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



2 

Sketch(es) 

Sample Problem(s) Sampl e data incl udes the following informati on: 

1) 100 shares at 25-5/8 @. 2) 200 at 30-1/4. 3) 50 at 89-7/8. 4) deleted stock 
5) 500 at 65-1/4 [data is packed by data program so that register 1 contains 
100.025625] Date portfolio created 10.25 1977. 

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

Solution 

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

Then: 

Prompt 
1 

2 

3 

4 

5 

Reference (s) 

Input 
A 

27.14 [t] 1.7 [R/S] 
33.12 [t] 2.1 [R/S] 
96. 18 [t] 4.55[R/S] 
(immediately outputs a zero) 
64.38 [t] 3.50[R/S] 

Original value 
New value 

% change in value 

total yearly dividend 

yearly dividend yield 
date portfolio created 

Output 

6.34 

10.74 

6.95 
0 

-1.34 
45731.25 

46418.75 

1.5 

2567.50 

5.53 
10.25 1977 

* Only necessary if print option not exercised. 

Input 

[R/S]* 

[R/S]* 
[R/S]* 
[R/S] 
[8] 

[R/S]* 

[R/S]* 

[R/S]* 

[R/S]* 
[R/S]* 



STEP 

1. 

2 

3. 

4. 

5 

6. 

7. 

8. 

~1 
~ 

(Price t Dividends R/S) 

~ Initial Totals 

INSTRUCTIONS 

Clear register: This procedure is not 
necessarv if the calculator hac: illc:t hl'>I'>n 
<:'1"; +,.horl nn 

Load side 1 and 2 of nrooram 

Load 1st data card 

Select print option (97) 

A lterna te Dresses of rEl sets (1) and unsets 
(0) the print option 

Initialize 

Kev in current stock price 
?7_1/4 wnll1ri tlnTtlr il<: ?7 14 

Kev in annual dividend 

Output is % change in this stock 

Proceed with steps 6-8 until all prices are 

entered. 

If a stock has been deleted (register is 
fi 11 ed with zeros) the prOQram disolavs 
71'>rn imml'>rlintl'>lv rnnti nlll'> hv nrl'>C:c:i no R /<\ 

I f there are add it i ona 1 data cards (18 stocks 
no", ,.",,,,rI' _thtl 1 il<:T tlnTr wi 1 1 f'1 il <: h 1 R 

. I .-
until a new card is entered. 

* Not necessary if print option has been 
c:.1'>l1'>r:ted 

Continued on next page ---------> 
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INPUT KEYS 
OUTPUT 

DATA/UNITS DATA/UNITS 

CJ ELJill; 
CJ~ 
r~ ~L.REp 
c=J l_~· ___ J 
! ___ I l __ ._ J r-- J L--~ 

- --- -----r--] [--J 
- --- ---

I- -J L--j 
------ ----

[__ ) If: -j 1 
CJ [ __ :J 
[~--ll~~ 

[-1 I-~=~~J 
r~- --] [A-I 1 
[----l r-J 

----- -

I l[~~ 
?7 14 [- _J ~l"E~ ?7 14 

l=~_] C~ __ J 
1.7 l ---1 [-sJ _.- Rt [.- . 

ll~-] 
[- - J r-- ] 

- - --------
6.34 

[-- -] L- J 
----- --

[_~ ••. ] [R/S*j 2 

L--=-J [ __ -=J 
[--ll ._] 
--- ._- _. 

r.- -J L· -] 
-, "------

r -=-=-J C ___ =-J 
L~ ___ =-J [-~ 
[_.~ [~J 
L __ J [=~ 
l-~ [-- ] 
---- ------! .- --1 [-- ---) 
-- ----

r~~---ll~~ 
[---I [---] 
- -~ - --- -l _. J L- --l 
------- ----" 

[----J L---] 
------ -----

[--_-.1 L __ ~ 
l_ _I [ __ ~ 

,- _..I [-=-l 
, ----] L J 
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~1 (Price t Dividends R/S) 

~ Initi al Totals Print 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

CJ c:=J 
After all data is entered: Old portfolio C~[c1 $ 
tota 1. ~l--I 

c=JL~ 
New portfolio total [_~ ~ lRLS*] $ 

r-_-j L_ J 
Chilnop in nnrtfn 1 in VilllJP frnm nlJrrha (;.P CI [RZ- ~ ____ S* % 

L-=-l L_J 
Total annual dividends [ -=J [R/~~J $ 

C]L:] 
Pnrtfnlin rlividpnrl vi~]rl ii, a DPrrpm of 

C l [--] 
current market value. L=~ lR/S* I $ 

r----=:J L~ 
Date original portfolio created [ ____ J [RLS~ MM.DDYYYY 

CJC] 
[ -1c=J 
r--~ [~--=:=J 
C~~C~ 
c=JC~ 
[-=:J[~ 
[_] c::.=.l 
[ -]Cl 
r- J c=J 
CJc=J 
L_.J C.:=J 
CJc=J 
c=J c:=J 
L~C __ =J 
C--] C-] 
c:::-~ c:=J 
l~~ c:=J 
L~L~ 
[ __ ~-] [~:..::J 
[~~_J CJ 
c=1 c=J 

* Not necessary if print option has been l-~~L~ 

selected. CJ C~~] 
[_~-=:J l__ ] 
[-JL~ 



STEP KEY ENTRY KEY CODE 
eBl 
ee2 
B83 
ee4 
etaS 
Ba6 
a8? 
Bas 
eBS 
BIB 
811 
812 
813 
814 
015 
€f16 
f117 
1318 
B19 
82B 
821 
B22 
[123 
824 
1325 
826 
82? 
B28 
829 
B30 
e31 
832 
033 
834 
B?5 
836 
BT? 
838 
839 
1348 
1341 
842 
843 
844 
845 
846 
847 
848 
849 
858 
851 
852 
853 
1354 
855 

~.LBLP. 

OSP2 
1 

STaI 
*LBU 

RCLi 
x=an. 
t;TO? 

INT 
STOE 
LSTX 

FRC 
EEX 

7 
~, 

x 
x 

SroD 
RCLH 

+ 
STOA 
peL! 
ReLe 

+ 
F8? 

PRTX 
IV'S 

RCLE 
x 

RCLC 
+ 

STGC 
R~ 

GSBa 
RCLE 

x 
ReLB 
Xty 
+ 

STOB 
LSTX 
ReLD 
X~' .. , +-, 
tCH 

GSB5 
.LBL2 

ISZI 
1 
8 

PCL! 
X;Y? 
GTOI 

CF3 

COMMENTS 

Set I to 0 for 
portfolio register 
run 
Recall ith 
historical stock 
data & check for a 
deleted stock 

Unpack data store 
# of shares in E, 
calculate and 
store original 
stock value in D, 
and accumulate 
original portfolio 
value in A 

Prompt for current 
input 

Accumulate total 
dividend in C 

Normalize price 

Accumulate current 
value in B 

Calculate and 
display % change 
in ith stocks val ue 

print option 
Check for end of 
regi s ters. If 
less than 18 
continue else: 

Data card merge 
and prompt 

STEP KEY ENTRY KEY CODE 

PSE 
F3? 

GTOA 
GTOe 

f:LBL8 
RCLA 
GS85 
RCLB 
GSBS 

;:CI1 
GSBS 
DSP2 
ReLC 
GSB5 
LSTX 

x 

1 
8 
8 

GSB5 

RCL9 
PtS 

DSP6 
;;5B5 
DSP2 
R/S 

*LBLE 
FB" 

GT04 
SF8 

1 
RTH 

*LBL4 
8 

eF8 
RTH 

*LBL5 
Fe" 

GT06 
R/S 
RTN 

*LBL6 
PRTX 

SPC 
PTH 
R/S 

*LBL? 
!?CLI 
RCLB 

+ 
PSE 
xtr 

5 
COMMENTS 

Continue prompting 
with i+18 & loading 
Original portfolio 
value 
New portfolio value 

Change in value 

Total yearly 
dividend 

Total dividend 
yield as a % of 
current value 

Date portfolio 
Created 

Print/no print 
flag set 

Print or no 
print decision 

Print 

Display contents 
of a 0 register 

856 

Xt'r' 
STOI 

*LBLe 
"'PG 

REGISTERS 

857 
858 
1359 
868 
861 
862 
863 
864 
865 
866 
867 
866 
869 
B7B 
B71 
872 
B7J 
874 
875 
f.76 
B7? 
&78 
879 
88@ 
881 
882 
883 
884 
885 
886 
887 
1388 
889 
898 
891 
892 
893 
894 
895 
B96 
897 
e98 
899 
188 
IB1 
182 
IB3 
184 
le5 
186 
1137 
1138 
189 
118 
111 p/s .. _ .L..---------I 

~ul t Crd ,-------- 2 ________ L _______ 4--STOCKS 5 ________ • ~ ________ 7 ________ 8 ________ ~ __ _ 

80 8' 82 83 84 85 86 87 88 ----------------- -------- --------- -------- -------- --------- --------

AOld Port TotallBNew Port TotaljC Total Div D Old Stock val.l
E 

# of Shrs. II 
89 
Date 

Used 
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6 97 I)ro~ram lJs'ln~ II 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

112 ISZI 
113 Grot 170 

114 *LFLo. Return to 
11 '5 EHH sequential review 
116 FRC 
11 ? X=8? 
118 GTOb 
119 EEX 
128 1 
121 x Convert CC.DN 
f?? IHT into CC + DIN .. ~~ 
123 LSTX 180 

124 FRC checking to avoid 
1"'~ - I division by o . . ....... : 
126 EEX I , 

1 ,.,.., 1 I Lf 
I 

128 -
I 

129 Xt¥ 
13/3 INT 
131 *LFa. 
132 + 
177 
~ ........ ' RTN 190 

134 R/$ 

140 

200 

150 

210 

160 

220 

LABELS FLAGS SET STATUS 
A Initil BSurrnnary c 0 E Print? o Pri nt? FLAGS TRIG DISP 

a Fract Dec b c d e 1 ON OFF 
0 ~ 0 DEG 0 FIX 6<l 

0 1 
2 End r.h~rlt. 3r.Y'ri D"'mn+ 

4 2 1 [3( 0 GRAD 0 SCI 0 Unpack DY'int DI 0 RAD 0 ~NG2 0 5 P _ 6 7 8 9 3 
2 

nnt Print MerQe 3 ~ 0 



Program Deserip'ion I 
Program Title Portfolio Data Card 

Contributor's Name Hewlett-Packard 

Address 

City 

1000 N.E. Circle Blvd. 
Corvall i s 

Program Description, Equations, Variables 

State Oregon Zip Code 97330 

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 O's), adding stock, 
and correcting erroneous entries. REgister 0 contains the date the portfolio 
was assembled. MM.DDYYYY. 

Operating Limits and Warnings *CCC is 1 imited to three dig its. Fract ions are 
limited to single digit denominators. 

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

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

I 

7 
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Sketch(es) 

Sample Problem(s) Use r has a portfolio of 5 stocks which was purchased on 
October 25, 1977. Stocks are as follows; 

Stock No. No. of Shares Price 
100 25-5/8 

2 400 66 
3 50 89-7/8 
4 300 18-3/8 
5 500 65-1/4 

At a later date stock 2 and 4 are sold. Subsequent to that a new 
stock is purchased. 

Solution(s) Pro m p t s 

Reference (s) 

2 

3 

4 

5 

6 (ignore) 

Later 

200 

Input 

10.25 1977 [0] 

[A] 
100 [t] 25.58 [R/S] 

400 [t] 66 [R/S] 
50 [+ ] 89.78 [R/S] 

300 [t] 18.38 [R/S] 
500 [+ ] 65. 14 [R/S] 

30-1/4 

Output 
10.25 1977 

[Write Data] or [W/Data] 

(Enter 
2 [C] 

4 [C] 
[B] 

program and data cards) 

400.06600 [R/S] 0 
300.018375[R/S] 0 

200 [+] 30.
i
14 [R/S] 200.030250 

rWritp ni'lti'l or rw7ni'ltal 

I 



STEP 

1. 

2. 

3 

4 

5. 

~1 (# Shares 

Q NEW 

Et Price R/S) 

~ PORTFOLIO 
ADD 
STOCK 

INSTRUCTIONS 

Clear registers - this is not necessary if 
calculator hjlC: ilJc:t hppn c:witrhpn nn 

Enter program card 

If YOU hilVP q7 and wi"h to hilVP il orintpd 

"'",.. " ",tl 

If Dortfolin ic: hpina created keY in thp 
assembly or purchase date 

If portfolio is being created 
a) Number of shares 
h) Pricej25 5/8 keyecL in as_ 25.58) 

Repeat a & b until all stocks are entered 

If more than 18 stocks are being entered, 

fE 

the 
proqram will automaticallY orompt for a data 
(hlnnk) r;lrn ilftpr thp lAth pntrv Aftpr thp 

,.."",tl h".. h"" .... "' .... +"''''''',l " n " ........ ," 
- ... ~~~ ~ y~ ~- - ~ -I"'I"'~- .... 

Prpc:c: rRISl tn rnntinlJP 
~ ~ 

romnlete all "tock entries before returninq to 
m"[,,, "" ,.."",,,,,,,..+;,, .... ,, T-f mflrA th;> .... , tl"+,, 

-J 

card is required re-enter the aoorooriate 
r;lrn ;lftpr thp ;lll thp c:tnrkc: h;lVP hppn pntprA'l 
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 bv oressinalfJ rWRITE 
(W/) DATA] and then inserting a blank card. 

Continued on next oaae ---------> 

I 
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Print/No Print 

INPUT KEYS 
OUTPUT 

DATA/UNITS DATA/UNITS 

LJ CLiili 
1=----=1 [£~ S 1 
I~~ CL REG 
L_J I I 
I II I 
I II I 
[ f II E I 1 
I II I 
I II I 
1 II I 

MM.DDYYYY I II 0 I 
I II I 
I - --- II A I 1 
I I ~NTERlt 
I II R/S I Next Reg# 
1 II I 
I II I 
I II I 
I II I eRn 
I II I 
I II I 0 

I II R/S I 19 

I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I II I 
I " I 
I II I 
I II I 
I " I 
I II I 
I " I 
I II I 
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STEP 

B 

C 

E 

(# Shares Et Price R/S) 

~1 NEW ADD 

fE Print/No Print 

~ PORTFOLIO STOCK 
DELETE 
STOCK#? 

DATE 
SSEMBLED 

INSTRUCTIONS INPUT 
DATA/UNITS 

OPTIONS 

ADD STOCK - To a previously created data card 
pntF ... , Droar;lm ;mn n.-:lt.-:l (,.-:Irric: .-:Inri nrpc:c: -+ 

If space is avail abl e, the program will 
prompt user with the register #. Use 

" .-:I !t h th"n h.-:l("1t tn R fnY' .::lrlrlitinn.::ll 
available registers. 

DELETE STOCK - Key in register # and press REG # 
Program displays current register contents. 
If uc:pr npc:;rpc: to dplptF. nrpc:c: -+ 

Or else go back to B,C, or E. 

rnRRF.CT ENTRY # - Kev in reaister # of rea tn 
~ .+,.,d REG # -- -_v-I; -, - I" ---

then 5 a & 

PRINT/NO PRINT - 1 represents print. 
Alternatp Dresses of rfl rn sets and 
Ine"ote" +ho n\Ai 1"1+ nn+ i nn 

CORRECT 
ENTRY#? 

KEYS 

c=J [ 1 
CJC:=I 
LJi- 1 
c:=J [ B I 
i--l L_=-] 
l- Il_=] 
f -I [-- 1 
[--J [ __ ~ 
c=-_ 1 [-_~] 
L_ ] l_~_ J 

l--~[..J 
-"- ---- -

i- _IIR/SJ 
t=~ C-~ 
[~-l~~ 
L ___ J [~ 
L __ J CuE -j 
i- _..J C-] 
L--] c:=J 
C--(][IJ 
~[-..J 

L-=-_-l CJ 
[ ____ I c::J 
CJ[-~ 

[_~ c=-J 
L-~CJ 
CJC~] 
CJ[~~ 
C-=:J C=J 
[ ___ J~ 
L n -] l ___ ::J 
l_~ [ ___ -_ 1 
[ __ J L-__ J 
C~JCJ 
[--] ~--l 

- -- ----- .. --------

L -nl [ ~ 
[-l [~~J 
[---] CJ 
C ____ J c=J 
r --lCJ 

OUTPUT 
DATA/UNITS 

Reg # 



STEP KEY ENTRY KEY CODE 

881 t:LBLH 
Be2 e 
eOJ STOl 
884 tLBLl 
885 ISZI 
886 ;;SB3 
887 r;SB" 
1388 bT01 
889 RTN 
818 tLBLB 
011 1 
812 STOI 
813 tLBL2 
814 GSBJ 
815 RCLi 
816 ,\'=00 

817 GTD". 
818 ISZI 
819 GT02 
828 RTN 
821 tLBLC 
822 DSP6 
823 RCL8 
1324 -
825 STU] 
826 RCL i 
027 p .. ··S 
828 @ 

8?Q STO i 
038 DSP2 
831 RTN 
832 .:LBLD 

21 11 

35 46 
21 81 

16 26 46 
L,j 83 

23 16 11 
22 81 

24 
21 12 

81 
35 46 
21 82 
23 83 
36 45 
16-43 

22 16 11 
16 26 46 

22 82 

21 13 
-63 86 
36 80 

-45 
35 46 
36 45 

51 

35 45 
-63 82 

24 
21 14 

833 
1334 
835 
836 
837 
838 
839 
848 
841 
842 
843 
844 
845 
846 
847 
iNS 
849 
858 
851 
852 
853 
854 
855 

DSP6 -63 86 
FB? 16 23 8(1 

PRTX -14 
P;S 16-51 

ST09 35 89 
P;S 16-51 

DSP2 -63 82 
Fa? 16 23 8e 
SPC 16-11 
RTN 24 

t:LBLE 21 15 
DSF'6 -63 136 
RCL8 36 80 

- -45 
STeil 35 46 
GSBc, 23 16 11 
DSP2 -63 82 
R .. ···S 51 

tLBLc, 21 16 11 
ReLI 36 46 
RCLB 36 88 

+ -55 
(;SB5 23 85 

I I 

COMMENTS STEP KEY ENTRY KEY CODE 

Initialize 

Sequential data 
entry 

Initial i ze 
sequential register 
search for first 
zero register 

Recall register to 
be deleted and 
display 

Delete (store 0) 
designed register 

Store date in 

register 19 

Set I register to 

store change 

Prompt user with 
register # 

REGISTERS 

856 
357 
058 
859 
1368 
1361 
862 
863 
864 
1365 
1366 
867 
868 
869 
878 
871 
1372 
0?3 
074 
1375 
876 
87? 
878 
879 
13813 
1381 
882 
883 
884 
B85 
B86 
887 
1388 
889 
898 
891 
8Q? 

893 
094 
895 
1396 
1397 
898 
899 
IB8 
UH 
1132 
HE 
1134 
1135 
1136 
1137 
18S 
189 
110 

X;Y 
FB? 

PH,\;: 
t.' .... ".' I ...... f 

-41 
16 23 BB 

-14 
-41 

Ftl? 16 23 88 
PRiX -14 
GSBb 23 16 12 

EEX 

+ 
Ftl? 
SPC 
Fe? 
SPC 

STOi 
RTN 

tLSLJ 
1 
8 

RCLI 
xn;;' 

RTN 
R' ... 

WDTH 
o 

~'/C: 

R" , ... 
RCLB 

+ 
CU.'b 

-23 
83 

-24 
-55 

16 2J B6 
16-11 

16 2J Be 
16-11 
35 45 

24 
21 B3 

B1 
88 

36 46 
16-35 

24 
-31 

16-61 
B8 
51 

-31 
36 88 

-55 
16-53 
16-51 

CLRG 16-53 
STOB 35 88 
GTOH 22 11 

RTN 24 
t:LBLb 21 16 12 
ENH -21 

FRC 16 44 
X=6'? 16-43 
r;T[tc 22 16 13 

EEX -2] 

1 81 
x -35 

INT 16 34 
LSTX 16-63 

FRC 16 44 

EE.'=<.' 
1 

-24 

81 

x;r -41 
INT 16 34 

*LBLc 21 16 13 
+ -55 I 

I 
1 

COMMENTS 

Print inputed 

Data 

Normalize price 

Pack register 

NNN.CCCFFF 

Check for end of 
registers 

Output data 

11 

Clear registers 
and begin loading 
data for subsequen 
card 

Normalize Price 

CCC.ND 
becomes 
CCC + N 

D 
(Avoids NO = 0) 

° DATE -- 1 ________ ~------- ~---- ____ ~ _______ ~TOCKS-- ~ ________ ~ _______ ~ _______ : _____ _ 

80 81 82 83 84 

A 

85 
STOCKS -
o 

86 87 88 89 

• 
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12 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

111 UN 24 
112 *LBLe 21 16 15 170 

113 Fe? 16 23 88 
114 bT04 22 84 Print/No Print 
115 SFB 1 ~ ~ .. B8 b ,cJ. 

116 1 81 SET 
11 Z RTN 24 
118 *LBL4 21 84 
119 e 8B 
12B CFB 16 22 8B 
121 RTN 24 
1"" *LBL5 21 85 180 

~,;. 

123 FB? 16 23 8B 
124 bT06 22 86 
125 R.·· .. S 51 Operationalize 126 RTN 24 
1':1::- *LBL6 21 86 ,;., 

print/no 128 PHX -14 print 
129 R.····S 51 
13B RTN 24 
171 ...,. R ... ··S 51 

190 

140 

200 

150 

210 

160 

220 

LABELS FLAGS SET STATUS 
A Start B Add C Delete 

D 
Date E Correct o Pr~nq 

No Print FLAGS TRIG OISP 
a Used b Normalize c d e Print/ 1 ~~~itionc 1 ON OFF 

Price Used No Print la·", ""'T( 0 0 IXl DEG 0 FIX ~ 
0 1 D~fa 2~g~tf~~rc 3 ~~~~kReg 4 2 1 0 Xl GRAD 0 SCI 0 

En;rv Tl,:,pn 2 0 Kl RAD 0 ENG 0 
5 Used 6 Used 7 8 9 3 

0 ~ n~ 3 



Program Deseripfion I 
Program Title ..:::rro c ~ ~;IfIf»r'o~~e> a-fllllrr-,. 

~ 6"'''~e~4'"~r- ~.N'~J.,Y.s~.:s 
Contributor's Name - "?....,,, .. - Ro.:s-.-
Address .L9t:t; C:::::;:-o¥,,*-~...v~.:s .c:::>~~""tII:::.-

City "c;; ~4!F'" r- ,..q,~~ State c:s-.o~"", 

Program Description, Equations, Variables 

13 

~;lPD~~A~ .L:A.-'I"A'''''''''/H''~ "" ~""""A ~~.-,.,.~c. ~ttIIIfIr,;1V~_ 

13 -- (P .. )(s;.) (fJA.) 
T 

"""'N"'~.e- it = "tI#'~ • ..r~ O~_j~.,Ct!"~~Jiil._~ 

p:, C~A:A:rrNZ- ........, ... ~.4"?:_~-"'c~ •. 

S = .NV""" ... .rA!' 4" .::rdt~ ~~ 

,.4 = , ... ,,. C'f:I4Ir.,..~"e/"'H7 . 

Operating Limits and Warnings ~~;Ip""~ ..,~~~ .N'_r ~~""C'~~ 

.P ... ,.~4."CI ... .~ ~.Af'tIIr rN............ ..,.~ .sroc<!'("...I" • 

.2:" .r TN£" "'A~~'- ..... ....,..,y 1-.CAt(' """"-J...D ~~ .. ~~ ~ 

(II J'OC),CDO _iI;P ""'.A-.-) , ~r .rAf#..,J D til ..... I .... N~~ 
4" 

< ~t!H:' "DIf!':lJO. ~...c 

I: X",,.,, PJ.~ : 

.F V".'" 11;'. 
4' ~ IT" ".q"e.r ,. 

.if ~$ ppnl!F .) 

n::1, DDt:) .rN~:r ; 

.:r, ODt::> ~N.tr.:r; ~~~J.~_ ilL ... ,..!"~,;~rIDJ-

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

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

I 
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Sketch(es) 

Sample Problem(s) 

~uR';p.tlll;.l r 
Nf~ r: p~ IC:'-::-

~""''''''~NAJt::~ /000 

-4C:)II'.s'r"'~ J:.'6ry /?_ ..:IDO 

-2'Z"~ ~,.".,,,~"'" .." OD 

Solution(s) ~-Y8'#IIP.~E.r" /:A:7 ~,or.) 
'If 

* 

/3 £'6::1, "'DOD E"t:J, 
so £ eJ, .!rOO £ ~J , 
3D £aJ, 4ooCeJ, 
CEJ 

.SL.DJ 
/.% raJ 
/ . .3 C.oJ 

.80 

0.00 

0.00 

- /./0 

I' .4"""":1".) 

~'#"rlR" Jr',vrl.q>",,,,,c: # 4"N,v.::r. J YA'~~~- oP r"" ... ,-
S''-.cN '..:1' &:>II'.:r.,oJ.-'O Y"-.b r """'1.",.1'",,; .;;t /.sDDD,) 

Reference (5) 

,..z:;.,,,,.trS,.."""I,vr AHA'" Y4,3 ".,.,D ~ .. ,.,o'" '" <> 

~ C-IV ~"'T'DW , <IQ"'~~ ?'~9 
~4:N"~C O . ..z-,.N,,""" , ~~. 

~ .... ,vAJC: 4' ~"'-H r 

I 
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STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

c:=J c=J 
.J. 

.L __ 
~~-- /.-. .- -- ~ ._",,-Y - ---') C::J c=J 

~[ I 
2 ..z-~"""'.,I.AI J!I.. ~ z.r- ~[ I D.DO 

r I [ I 
,3 ~NrlA* 4f:" --~Nr- ~AP'/~~ ~Jr'" 

[ II I 
~.Ai1'-'-~ D-,,=" ~re.c.~ ~ ~"c. I 811 j I~,,~~ 

[ - I r --I 

~ ~"',b-I -.-~ D.-- ~AII."'---.s l 11- -J 

... .;- "s-:r-_tJ!!! .M' ;, .,.." P • .t/2'~.#'~J." _ ""S'NR:S [~ J [ -I Pxs 
L_ I L ___ ] ( v..u ..... • ') 

l..--cK " 
l--_I C_l 

s- ~A.I. -- ~6"rA t!!I' - ~ ~ 
.-__ .J#J [~J L=_--J D.Oc) 

I 
--

I [ J 

r -- I [ I r--- J [ --I - ~ ~.-- ... ~ ~--.-- ~4 I_~ - -- - ---- -, 
'~.-~ I Jr -l 

.rD~ --."-.A..I <l!::.A6!" .;.." 

~ ___ ""~ . .L"_ ('M=~23 •••.• ) I .I l I , 
[ 

---- 1 [ ---1 
-- -------

[ I [ ~ I 
[- - -I r -] 

~ 
...c:::t. ___ 

,£'" 7"L:J ~r.""~ -", -- - - ----

rN~ ~"'-r.A '.A ,.,.. .. - ~.-- - • .Il.. 10 l -.e:-J L --I A.-vS' 
l II -1 
I _ J l_=-l 
l - -] L--] 
1- ] [- -l 
[ - -J [---~-] 

L -] L _J 
[ II = .I 
[ I I I 
[ I [ I 
[ II I 
I - I r J 

[ I [_ l 
[ I L .J 
r 1 [ --1 
I I 1 __ - _ I 
I 1[-] 
I .J [ I 



16 6/lI)rc'~r8m I~is.in~ I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

001 ... I~ L~.L A ~~~ .. ..LL .J!f'".I"X 4H 
I~~..l..'. 3.1. 43 ~ 01 

.l. a..L X 7.1. ~)""')'l:!..i 2 
J. rr..z 36 33 _Z;'ur/A"'~Z~ ~_ 060 I~, ~ ..74 e.L T 

J. L:..r 2. 38" &1 ~.z - 11.1. 
0 DO ~.re -#& C I:Y~ ,..J. ot: .E 

J,.. RTN 38 22 IAI_~ .1.. "c..L. 
if 1~..l.".L Jill 3..L 2G' ~2 -1ft I~ ...l..L. .z 131 26 C.2 

~Te 0 .:JI3 CO p . 
.-~~ ~ ~...,. oe AAI,w&-!f '" 010 J..rN 1.38 a2 ~~ 3822,. 

" ~ ~""....l. ~ 3~ 24".1~ 

~4.D 304 DC 
'Jtt 71 (p", )($";.) 

.. ",.e D 3.';1 DO 070 

1 ... ,...0..,. ~ L7..7 tI..L e~ z::: "-L~.Tor,. <44.4"..0 
J. • .rAJ 3822 "H ~ .. I.t' ..J.AI.t. ...D IJJ2~.1.4 

"".<4 ~ J~4D~ 

)( '7~ ~"" ) (S,4.) (8;. ) 
020 ~"'e D ~A CD 

J. r? 2. 1367J. 02, 
4,..0 0 ~.2 CD !-
~~ .... z J.1 ~.4 

,. 6'tl!!..r 3~34 080 

2 02 

.&- 0& (P";')(3.A.)(~) IS 
.. v.Y J2 1!!l'.J. 
~ '-HJ-1 _"2 &2. .r?O~ID /H 
~ ..... ~ 3400 

030 ~ __ ~ f..i. l 3~~-"'- N#IC'~~~>, UNr/~ 

Jt.s~ Z .JS 6~ 0.2 
C 00 r ~AN 4~ 

J.. i/t#TAI 3S 22. 

'* I~~L ~ l_lI'..L Z~ ce ~~""hvrt&> 
090 

6/,)( 43 
~ 08 

- 1J1 
~+I.A.\ 13~ ~~ 214 

0 DC 
040 A .,AI 36 2.2. .. I~ LI..L.;r 3/~/6' 

~ CO 

~ .. -~ ~3ec 

-'- D.1.. 100 

,;. .$",r Z:s- ~. 
tilt: I.e ...l.6r.t. ~ 13.1. 2 .. c.J. 

~ur. 3JJ4 

lAo£"" (~) J4 .24-
~ X=D .3.J. ~..L 

050 ~"..~ 2 220.z SET STATUS 

1..<" ..z,.,l'r 3.J. .1t.3. 
(,.~ }(S,6 2C4-iJ 

FLAGS TRIG DISP 
lAO£"'''''' ..J. 34 oJ. ON OFF 

.;. JII.J. T a D JI. DEG D FIX D 
., .. e .. ~ I.~J ~~ Ce/J E 110 1 D I)il GRAD D SCI D 
_~,L I";') JJ, .24- 2 D ~ RAD D ENG D 

IQ,RAG 3% 63 3 D ~ 
n __ 

" REGISTERS 
a 1 2 3 4 5 6 7 8 9 .. -- ~(T) .---- ___ 1"0 .--- Ullf!rD .~IO ~IID u.sl.l> ,---
SO S1 S2 S3 S4 S5 S6 S7 S8 S9 

.-~-.. IJ.,D ' .---- ~$I.£> lu,,8D ~,sID IJ ... I.D 1~ ... ..4"P ~Sl~ 1~4D 

A B ICU~D 
D E 11 ~JrJ:::) 

~1r4IF~ ~, -- ~:r~~ u .... .b 



Program Description I 
Program Title TRUE ANNUAL GEOWTH RATE (DCF) OF nrVESTNENT PORTFOLIO 

Contributor's Name Ken L. Singer 
Address 2323 Augusta Drive 
City Houston State Texas Zip Code 77057 

Program Description, Equations, Variables, etc. This 
rate (discounted cash flow rate of 
or any unlimited cash flow stream. 

program 
return) 

Inputs 

finds the true annual growth 
of an investment portfolio 
are as follows: 

1. 

2. 

Evaluation date and market value 
Lump-sum payments and/or withdrawals: 
Series payments and/or withdrawals: 

date and amount 
starting date of 

series; number of payments or withdrawals in series; 
months between each payment or withdrawal; and amount of 
each payment or withdrawal 

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

cash flow stream by treating cash flow investment outlays the same as 
portfolio withdrawals and cash flow revenues the same as portfolio 
payments; the date and amount of the initial cash flow investment is 
input as the portfolio evaluation date and market value.) For an in­
vestment portfolio, a dividend which is not reinvested is treated as a 
vli thdrawal. For a cash flov! stream., a continuous flovl can be approx-

imated by many sillall series payments. For eXaQple, $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 flovl analysis, if the year by year cur:lUlative net cash 

flow ~payruents minus withdrawals) changes Sign more than once, there 
may not be a unique rate of return. Such a case '!.vill be indicated by 
widely differing values of i, i 1, and 12 ; accordingly, the final rate 
will be incorrect. (3) The grm'lth rate must be algebraically greater 

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

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

17 
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Program Description I 
Program Title TRUE ANNUAL GROWTH RATE (DCF) OF INVESTl-lENT PORTFOLIO 

Contributor's Name 

Address 

City State Zip Code 

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 1s used to calculate a refined 
rate (Pass 2). In the same manner data are entered a third time and 
discounted using the refined rate to obtain a further refined rate; 

then the initial, refined, and 
obtain a final rate (Pass 3). 

further refined rates are combined to 
Accuracy averages 99.999 %. 

Let: 1 = initial rate, % 
11 = refined rate, $ 
i2 :: further refined rate, % 
1e = final rate, % 
1. :. lllump_sumtl 

W = withdrawal amount 

TW = total withdrawals 

Operating Limits and Warnings ( con t ' d) 

m :: 1 + (1/100) 
m1 = 1 + (11/100) 

m2 = 1 + (12/100) 

S = "series" 
P = payment amount 

TP = total payments 

than -100 percent. (4) In some other rare instances a ~dTticular 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 II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

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



Program Description I 
Program Title TRUE ANNUAL (hqOWTH RATE (DCF) OF INVE3TNENT PORTFOLIO 

Contributor's Name 

Address 

City State Zip Code 

Program Description, Equations, Variables, etc. ( conti d) 

Pasa 1: 

TDW = total discounted wdls. TOP = total discounted pmts. 
n = time (years) of payment/~dthdrawal (relative to 

eValuation date) 
nl = time (years) series payment/withdrawal starts 
I. - interval (months) between series pmt./wdl. II = I/12 
N = number of series payments/withdrawals 

Ii - nl + (liN - 1)/2 

~, = iw[l:(WL} (n) + L(Ws) (N) (Ii)] 

~. = iP[L(PL ) (n) + L (Ps ) (N) (Ii)] 
1 

a = ~-~ m - (nl/TP)lf 

Operating Limits and Warnings 

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

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

19 
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Program Description I 
Program Title TRUE ANNUAL GROWTH RATE (DCF) OF INVESTI·~ENT POaTFOLIO 

Contributor's Name 

Address 

City State Zip Code 

Program Description, Equations, Variables, etc. ( con tid) 

Pass 2: 

TW TWLTP 1/b = (log ~)/(log TDP/TDW) 

Pass 3: TDW1 = same as Pass 2, except m1 used instead of m 

TDP1 = same as Pass 2, except m1 used instead of m 
1 

1/b1 = TIl) ( r;'l~TP) 
~ = 0'1 

(log TP / log TDPTDW ID1 
1 1 

i.c = (m + ~m~ m22 - 1 )(100) 
2mt - m - ID2 

Operating Limits and Warnings 

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

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



Program Description II 
Sketch(es) 

Sample Problem(s) 

(1) Investment portfolio~ $2600 and ~3600 were paid into a fund on 

3/1/67 and 5/1/70 respectively. $2000 was vlithdrawn on 4/1/73. 
Five quarterly dividends of $60 each were paid ~ the fund (and 
not reinvested) starting 11/1/68. Additionally, twelve monthly 
awounts of ~100 each were invested in the fund beginning 2/1/74. 
\fuat was the true annual grov~h rate of the fund as of 4/1/76, 

whon it had a value of ~7000? 

Solution(s) 

I Reference (s) 

K 4.1976 t 
3.1967 t 
5.1970 t 
2.1974 t 
4.1973 + 

11.1968 t 

7000 A 
2600 B 
3600 B 
12 + 1 t 100 C 
2000 CHS B 

5 t 3 t 60 CBS C D ----- 1.0425(965) 
~ 1.0420(671 ) 
~ 1.0420(730) 

4.2072(893) 

(Pass 1) 

(Pass 2) 

pct. (Pass 3) 

21 
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Program Description II 
Sketch(es) 

Sample Problem(s) 

(2) Cash flow: (All figures, except those with asterisk, are lump-sum 

at end of year) 

Year 0 1 2 

Investment 5 0 8 
Revenue 0 3 4 

*continuously received from 

Solution(s) EO. 0000 + 5 A 

0.0001 t 3 B 

3 
8 
4 

start 

0.0002 + 5 + 12 t 4 C 

o .0006 t 200 t. 12 t. 09 C 

4 
8 
4 

of 

0.0005 t 7 CBS B 

0.0002 t 3 t 12 t 8 CBS 

5 6 7 8 

7 0 0 0 

4 4 9* 9* 

year to end of year 

C D-+- 1.0631 (700) (Pass 

~ 1 .0652 ( 1 02 ) (Pass 

-"'1.0652(778) 

6.5200(152) pct.(Pass 

Reference(s) (1) IIChanging Times computer service: Find out hml your in­

vestments are really doing II , Cha.'1ging Titles Eagu.zinc, Larch 1970, 

pgs. 47-49; (2) \'Iild, N. H., "Heturn on Investn;ent made easy", 

Chemical Engincerins Lagazinc, i~pril 12, 1976, pgs. 153-1511-

1) 

2) 

3) 



STEP 

1 
2 
3 

4 

5 

6 

7 

~1 
~ 

DCF RATE 

CALC 
~ START 

Lm;p 
Sill: SERIES RATE 

INSTRUCTIONS 
INPUT 

DATA/UNITS 

Load sides 1_ and 2 
Press E until 1.0000 is disnlaved 
Initialize data entry sequence as 
follows: 

Enter evaluation date for investment 
nortfolio or date of initial canita1 
investment for cash flow }llM.Y:YYY 

Enter market value of nortfolio or 
initial investment amount of cash flo ,r Amount 

IT there are any lunm-sum navments (for 
:Jortfolio) or revenues (for cash floW) 
input them as follm{8: 

Enter date H,;.yyyy' 

Enter amount ',rrrn t: (,-,) 

(..'1oDe<lt step 4 as necessary) 
If there are any series naYll1ents (for 
Dortfolio) or revenues (for cas h flm,,) 

7 

inDut thee as follo\<ls· 
Enter startinE d2.te of series B. ,yyyy 

Enter number of na'/tients in series N 
Enter interval (r;.ontbs) bot\'lOen 
naYlllents Lonths 
Enter cu:.ount of each DaV111ent iu;-n t ( ... ".) 

C.{eneat stan 5 as necessar"lr) 
Ii' there are rL.l'} -f 1 ur;n - sun: 1.1i thdrm'ml" 
(fer -oortfolio) or investI:1ent outl:'lv',C 
(for cash flow) innut them as follovlS: 

Enter date HL.Y'iYY 
Enter a.rJlount iu;:nt (ll) 

( ,1cDcat sten 6 as necessa'l"'Y) 
IT there arc any series Hi thdrm,mls (t'n 

Inortfolio) or investment o1Jtlnv'" (.c>n,.. 

cash flovl) innut them as follO'Hs· 
Enter startin;~ date of series D.TlYY 
Enter nUlliber of 'l,.;i t h d r 3.\171't1 sin ~ ~ r i (! S N 

Enter interval (months) bct ... ·Teen 
Hi thdra\vals Lonths 
Enter aDlount of cach ,,;i t hdr mval Anmt U·.) 

( iCDcat step.? as ncccss<lr,Y) 

NEXT 
PASS 

KEYS 

CJc=J 
[IJc=J 
~[~-J 
c:=J l--~ 
[---- -1 [--] 
~-- "._----

CJ[~J 
[3~ [--=J 
[-=-=J [~---=J 
[~AI L=-__ ~] 
l_-_J l-~_=] 
C~ [~-=-J 
L--=-J c--=J 
[~JC=J 
l iflC~ 
C~J[~ 
r=-J [ __ -_1 
r--] C=~J 

l==-J [ J [--Il [-_~ 
0--] [---~ I 
---- - - _ .. _-

l- - -I [- - J 

[=-lJ L_~] 
L_C_J l_~_~ 
[----J C--l 
------ --

[ __ ] Ln] 
r--] [-l 
--- _._-
l-~ [---I 
-- - ---_._--

I_-fl [-_I 
I CH~J ,-IL J 
[---I L - - J 
----- -- -------

L_._~I L-=J r-- --] I - ---J 
- -- -----l -- -1 [-- --I 

- - ------

[ _. 
11=~1 

r _ + I 1_ 
-

] 
[ -

1 [ 1 
I t J [ - --

- -- - - I 
ICBS] [ c I 
I I [ I 
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OUTPUT 
DATA/UNITS 

1 (Pass 

Arrount 

-( :,J (n) 

-,.t'Jrri 

(A)(n) 

(A HN)(n 
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STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

8 To calculate initial rate press [IJ c=J 1 +i/1 00 
~CJ 

q PrA~~ E I1nt:i1 ?()()()() i ~ eii ~nlaved [ E-] C-] 2 (Pass 
10 Reneat sten ~ c=J [-=:::J -Amount 
11 Reneat sten 4 C~C~ P.Value 
_12 Reneat sten I) [-=J C] P.Value 
13 Repeat step 6 [=~~ [==:=J P.Value 
11.1- IReneat sten ? [~[- I P.Value 
11) ITo calculate refined rate nress [j5] C-] 1+i1 /100 

c=JL~ 

16 Press E until 1.0000 is disnlayed U-J L=--~ 3 (Pass 
17 Hen eat s ten ~ L~=J C=:J -Amount 
18 Reneat sten 4 ~c=J P.Value .. 

Reneat step I) 
[_~ [ ___ U] I 

19 - ------ - P.Value 1 

20 Reneat sten 6 [ ___ ] c=J P.Value 1 

21 3eneat sten 7 C-.J [-~ P.Value .. 
22 To calculate further refined and final r--] c=J 

rates press c::::n:::-] [~ 1+L)/100~ ** 
C~ [ ___ .1 L, - (~) 

(If a mistake is made during data entry C:=:- J [ J 
and noticed before comnleting the sten CJ[~~ 

it i~ onlv n~H'''''C:C:~l'V t:o start that ste) [ :J[ :J 
over again.) c=Jr--~ 

C.=-J c=J 
(If a mistake is made during data entry C--=:J L_J 
and noticed after ~omnlAt:i.ng a sten i 

r----] C----l 

is only necessarv to !!o back to the [.==J [:=:J 
sten immp.diat:Alv f'nllolorinp' the "Press C _J [---~:::J 

E until II at the start of the pass C--] [-=--=-J ••• 
in which the error was manA.) [_I C-=.J 

[==-=-:l L= 1 
(For anot:hp.r nrohlAm l'Anp~.t stens C] [.=J 
2-22. ) 

7 l=_-.l L_=-J 
[ ___J L= -~=] 

*** naUSA on HP-n?· 'T)l';nt: on HP-Q7 [ __ =J [ __ I 
[~-] l= __ =:1 

P.Value = Present (discounted) Value [_~- -I [~_ j 
I _- J [_ -] 
I 1 [ -1 
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EVALUATION D.~TE AND MAR KET VALU E (PORT FOLIO) 
OR DATE AND AMOUNT OF INITIAL INVESTMENT OUTLAY (CASH FLOW) 

DATE AMOUNT 

___ [f] [A] 

LUMP-SUM PAYMENTS (PORTFOLIO) OR REVENUES (CASH FLOW) 
DA TE AMOUNT 

___ [t] [8] 
______ [t] [8] 
______ [tJ [8] 
______ (+J [8] 
______ [tJ (8] 
______ [tJ [8] 
______ [t] (8] 

[tJ [8] 
------[f)' [B) 
____ [tJ [8] 

SERIES PAYM ENTS (PORTFOLIO) OR REVENUES (CASH FLOW) 
ST. DATE NU~'BER INTERVAL AMOUNT 

[ t ] [ .,. ] [ f J [C] 
[ t ] [ ., ] [ t] [C] 
[ t ] [ t J [ + ] [ C 1 
[ t ) [ + ] [ t) [ C ] 
[ t ] [ .. ] [ + ] [C] 
[ t ] [ t] [ .. ] [ C) 
[ .. ] [ t ] [ t ] [ C ] 
[ t ] [ ... ] [ ., ] [ C 1 
[ + ] [ t ] [ + ] [ C ] 

[ + ] [ + ] [ + ] [C] 

LU M p-su M ~ ITH DR AW ALS (PORT FOL 10) OR INVESTMENT OUTLAYS (CASH PLOW) 
DATE AMOUNT 

[4o ] [CHS] [ 8 ] 
[ .. 1 [ CHS] [ B ] 
[ t ) ( CHS] [ 8 ] 
[ + ] [CHS) [ B) 
[ ... 1 [CHS] [ B ] 

[ + ] [ CHS] [ B ] 

[ + ] [ CHS] [ B J 
[ .. J [CHS] [ B] 
[,. ] [CHS] [ n ) 
[ + ] [ CHS] [ B ] 

SERIES IHTHDRA~ALS (PORTFOLIO) OR INV~STMPNT OUTLAYS (CASo PI.OW) 
ST. DATE NU"IBER INTERVAL AMOUNT 

( .. ] [ .. ] [ + ] [CHS] [ C J 
[ .. 1 [ .,. ] [ + ] [CHS J [ C ] 
[ . ] [ t J [,. ] [ C IlS ] [C ] 
[ .. ] [ t 1 [ + 1 [ en s] [C ] 

l + 1 [ .,. ] [ .. ] [eES] [ C) 
[ .. ) [ + ) [ .,. ] [CHS] [ C ] 
[ t ] ( + ] [ + ) [CBS] [ C ] 

[ + ] [ .,. ] [ .. ] [ CBS] (C ] 

( + ] ( t 1 [ .,. ] [ CIl S] [ C ] 

l" ] [ .,. ) [.,. ] [CIlS] [ C ] 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 
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~ )(".(.0 ~I ,I PMo"!' 0" wbl..! - 5TO 4- 33 04- T"-f' $tore. ___ 1' 

(;TO , 7.:1. 0' \Vb\..; G. TO LSJ.. , c:.uc. 44-
I ~ :t I = r. ,,'-~TO + ~ "!>:!. 'I 07. 2. PI"\T I 01 

040 
'" R~ 3S" S"3 (_,,)(~T) l"o )(. ~ 2- 02. 

5TO - 4 ~3 SI 04- "I. - C .. Y\) (P,.".,) . 9' 
h R.'TW :!OS 2.2- o is "00.-1 - (n) (PI'\"") )( " X/N 

.r- LBL 1 3\ 2..5'" 0\ WDL S'TO 3 3303. 

'sTO - \ '3~ 5'1 01 'So - (-WOL.) 100 R.c..L Ll) ~~ :l.A ( 1~ ,1,00) '''' Il; :r.'N, i ... y 
h R.fr 3SS3 (-,,) (-wO&.) '"" )Co ~ h L$TX :?S' In, &,.;~ b-..k. :t: I 

STO + ~ '33 " 03 ~(-~)(-wo~ STO - :?> 33 ,S1 03 (r''''' - :z:,) ..... a..,.3 
\.0. R.'TW :!.S" '1..'2. Oi$P'Ooof ' ... )(wOL.) h v" ?S" 1.3 } .~' 

~ ,-aL Co 3' 2..5' '3 S .. ,.~e.$ , 01 A= fl ""'/,-1 - 1 
k 1:7 0 ~"1 00 T •• i "- ~s - SI 

050 6To ~~ ~1. ~, 13 1=\~ a $.:+' p...K 1. .... ,3 h. ~~y ~S" S'2. A '" y ; X'''' ~" -j.. 
~'TO e.. ':J~ 0-,"- '045 I. T .... p. 51-0", _",t: Rc.L <.n ~4- 2.4- C, .. '110") j", ltj X' .. ", ... Y 
h R~ ~<" ,S"~ 1 N '" X ~&cjj X. , ... Y v.,' "" l(.~'f 3~~ (\.'1._) i"''fj~~ i,,)(. 

" ~*y ~ !:2. \ cl ... ,:t& i" • ....S· k v10 ~b:3 . l:~ 
$To )(. b 33 " 04 

(N)( t.-n-) 0-- (r.l)(-woa-) 110 \ . 01 S = ( \ + '/'00) - I 
c.",~ 41- -N - 5"'1 

h ~-"( ¢S' 5":1.. X. \" It ~ - N l" Y R.&~. ~ '1-:: '( 35" S'2. 
REGISTERS 

0 1TW 2 TP 3 Tamp; 4 5 £"0-\' 6 
71 + (iJ.c.) 

8 9 
0 .. TDW 0,.. 'TOP ,+ (\'1../100) Te.""p. o",,'te. 'TW/TP \~,lloo) 

SO 81 S2 83 84 85 86 87 88 89 

A IB Ie D IE 11 7 0..- S 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

81 '6/A. 
. 

8' "/6 · -:-
P.c.\..4 340+ A __ .. ~ ~ 170 ftC-&... 7 M07 

)(. '1 A""' ........ "'(8/A.) , 0\ 

6~O 2- 2.'1. 02- c:. ... _ 1-, ... '" ~ S ... ic.s - 5'1 ~ Ie. . 
" L.BL. 0 ~\ 1$ ,.0\ C.~\e .... \o:tc. ~Te.s + 61 = [( '/100) + ("I,,)] 
"" ~, 0 M' -,1 00 't'e$\ -I-or- pco.5~ E~ ~~ 

G'T'(,)~ cl ~'1.. 3\ ,"" rl..., 0 5e. ..... ~s ,. ... 3 "1. 02- ~ \00 
120 R.c.l '2.. M 0'1.. PASS l. G...\c.. j .. ,H .. ' >C '1 

Q..C.L \ ~ 01 
r_t-•. 

'" R.'TN 3S'1'1.. Oi.,I...., ic. 
· H\ 

,P}TW 
l. LA\.. E ~, '1.S' IS S.i' ~r n"'+ ~'s 

SlO 6 3~ 0" S~o~e.. Tt"/Tw '" S:? 0 ~'I 00 Ys c:. .... .-rc. ... + f'C'-SS ,! 
~4 ~4. 0-+ 180 6TO a '2-'l.. 08 c .. .,.rc ... ,. •• is -:a.. .r.!. 

Rc.L 2... :?4 02. 
", = [£ (pt-\T .. n)] /TP k ..... ~ 0 ~"'I 00 P&sS ,.r~ .. to l.. 

· 81 "'" ,,_r: I 70S' 61 0 I c., .... ,. ".... & .c:I~ · 
R..G&.. :!> 34. 03 

lC.w= [{.(WDLC~)] /TW '7 0'7 1 s .. + X ... ~. 't'o '7 
Ftc-\.. , ::r,.401 '" ~'t' ~ ~<" ' .. :110. ~o" " 

T 81 2- 0:2.. 
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28 Program Deseription I 
Program Title ,Convertible-BondPortfol i 0 ~reDltum Eva 1 uatjQI1 __ ''_'_'' 

Contributor's Name Ra 1 s ton W. Barna rd 
Address 2811 Ridgecrest Drive S.E. 

City A lQu"querqu~"_,, State N.M 

Program Description, Equations, Variables .. Ihis" program cal cu.lates the convers; on va] ues-ancL-­
Rremi UIllS over~Qn~~r.sjQn vatYe"fQT ,a portfolio,,_ofup to 14, conver.tible bonds~, The 
..p.r:Qgr~m ,CiJso ca lc_Lt1 ates'_the wetghtedaverage,of thepremtums .,_,The....weight; ng"factors 

sgn_Ian.ge fromL.t~L9.9L" The conY.ers,it;m ,factorsn~ighting .factors are stored,.in., 

.1he formXXX~J(XYY, wher.e-.t.he, X I S ar..e.....convers i on factors. and ,the..-.Y_~s...,tbe wei gbt.in9-

_factM~Ihe __ conv.er.sion_va 1 u.e_is.,,,given by,G.'l:=.BP/.Gf • where C. V. ' is.CODV va ]Ile, BP 

is bond....Q.ri ce, an!:!.. eLis conversion factor. BP j s entered"ilSa..percent"l1:L,par..j.lDQ), 
_~QC.f is modifi.e.d accordi ngJy.,,, The premiUID_l.S,ngi ven byUc.v~J/SP]~lOO. where SP 
_tsstock pri.c:.e.., The weighted average of premium is given by ~Prem*YY/l:..YJ...Ylben"YY is 

_tb.~wei ghtil1.fLf~"c:,tors. 

Botb"...tb.e,,~Qn'{ersion_ fac,tQ.r~......a.nd wei ght_fac tQr.S. ,can_be stored on the second side......of_ 

the_.I>rogram"card. If no ,Qri ce,is aVCiilCible for iL,bon(:Ljssue~..J;.QlcuJgti ons are 

J:>'y~~~~"dand the ~~jg,hte,~Laverage" dO~llQt_j,Y1cJ1Jg.e... tha:LJssue. , __ , __ "''' __ _ 

Operating Limits and Warnings If !h~_J)()rtfoli 0 cons i,s.t.s otJ~~~_than J!J?(),'ld i sslJ.~~.L._,,_ 
Steps 91 a!!~".1?, can be."~hange.d",,t_o_,!',ef1 ect the actua 1 number of.i~sue~:_,f(),,!'_J..h.JJ,~~_ 

23; for 13, use 22, for 12, use 21, etc. 

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

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

I 
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Sketch(es) 

---- ~------------- --~ -~-------------:---< 

SampleProblem(s) Assume a portfolio consisting of the fo1l9wing numbers of bonds: 

Conv. Fac 

19.74 

.# of Bonds 

5 

50.00 15 

--------------------

Bond Price Stock Price 
==-~----~----~~-

88 20 
-- -- --- ----- ---------------------

80 10 
------------ -------------- ---------------- --- ---.-.-~.-----~-~--

28.56 1 70 20 
--------- -- ------------- - ---- ----- -------------------

109.59 25 88 6 
-----~------- ---- -- ------- - ----------------------

----- ----------------------

C.alClJlatethe conversion value and premium for each. 

premi urn, and_wr.He. the data for future use. 

Calculate the weighted average 

--- - ---- -------------

Solution(s) Prep~J'_~ ____ J ~_!7405 [STO] [6] .. 5(),-0015 [STO] [l]~Z.~QLlSIOl L21s 
109.592SISTO] [3]. [f] [A] (tnitializes) ------------> 0._00 

J~§ [AJ ----_:_.:-:~!4_~?81c:(>nv. val), 2Q.L~1_==__:_ _ _:_~-->123 (prem). 

80 [A] ------.>J§ ___ .Q.Q _________ ~ 1 o [13J-=-=-=----> _§.Q. 9 ---------------------------

J OlAJ::-.:-_-=-=-:-_~~~~ ____ n _ , 20 [B] ------> 22. 5 

88 [AL:::_:--> ~. 03 , 6 [BJ ------> 33.8 ______ n ____ _ 

__ 1~] --_:::_:~~_IL _____________________________________________ _ 
[E] ------>Crd ------>0.00 

Reference(s) __ 
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CONVERTIBLE BOND PORTFOLIO PREMIUM EVALUATION 

(Initialize) REVIEW WRITE 
Bond PRo Stock PRo + AVG.PREM CONV. FAC CONV. FACS 

STEP INSTRUCTIONS INPUT KEYS OUTPUT 
DATA/UNITS DATA/UNITS 

1. Load Side 1 (Droaram) and Side 2 (Data CJ[~ 0.00 

c=JCJ 
2. Initialize LU [ __ LJ C.F.#14 

c::::J L_~ 
3. Enter bond price* as percent of par. xx.xxx L~~ LA J Conv.Vol 

L_u_J I _J 
4. Enter stock price XX.XXX [-] [~O Conv. Prem 

[-·-JL~ 

5. Repeat 3 and 4 for each bond issue C-_li-l 
[-JLI 

----- --

* for a bond not traded, or no price L __ JL~ 
given, just press [A] L ___ l [IJ Conv.Fac 

C=1[-~ 

6. To calculate the weighted average of [---~ [-=~] 
premiums [. ::] CI::J Avg. 

C-] e.=::J 
7. To review cony. factors CJ [If=l "Conv.facs 

[_-~_I c::::=J 
8. To write data on side 2 of card [~-=J CI::J Crd,C.f.#14 

CJ [=---1 
CJCJ 
C::J CJ 
[ 1 L:::J 
C-=J c::::J 
C .... _J CJ 
C.-JCJ 
r:::::=J CJ 
[=-=J L~ 
CJCJ 
[---] L ____ J 
[:=J C-.J 
r-=-_-.J LJ 
l __ J CJ 
[~._] r=~ 

[~JCJ 
L . ___ =] c:::::J 
I_·.J [==J 
I_~] C __ J 
[-] C---] 



97 l'r()~r8m lJs'in~ I 31 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

fUH *LBLc. -,of 
'::l i6 11 857 6 88 

882 RCLD 36-14 B58 "L"r) ,'i_I: 16-35 
883 RCL[ 36 of""::' 859 DSPB -63 B8 l':, 

884 RUB 36 12 86B X:'r' -41 
B85 RCLR 36 11 B~f b~ ENH -21 
BB6 P"c· +-oJ 16-51 862 ENT1" -21 
887 CLRG 16-53 863 RCLE 36 15 
888 P:S 16-51 864 ENTt -21 
B89 STOR 35 11 865 ;;:4 -31 
818 RJ -31 866 ...... -35 
811 STOB 35 r L B67 R1' 16-31 
812 N -31 868 ;+ 56 
813 STaC ~r 13 869 CF3 16 .:,.:: 83 .j ... ' ...... 
814 P·i· -31 B78 PJ -31 
B15 STaD 35 14 871 PJ· -31 
B16 en 16 22 83 87 ':-."- RTN 24 
817 PTN 24 873 *LBLC '" 13 Ll 

818 *LBLR 21 11 874 RCU 36 56 
819 DSP2 -63 82 875 -24 
828 RC!.. i 36 45 876 DSPI -63 81 
821 n? f ~ 23 83 8"'''' RTN 24 .. D ,. ,. 
822 GTa3 ~, .... 83 878 *LBLD 21 14 i:.i:. 

823 GT02 "i"j 82 87Q DSP4 -63 84 .:..:. f _. 

824 *LBL3 21 83 88B e 88 
825 EEX -23 881 STO! 35 46 8 .... ~ Lb 2 82 882 *LBL4 21 84 
827 ::-:: -35 883 RCL; 36 45 
828 ENTt -21 884 PSE 16 51 
829 FRC 16 44 885 ISn 16 26 46 
838 STOE 35 15 886 1 81 
831 - -45 887 e Be 
832 EEX -23 888 PCL! 36 46 
833 ,:.: 83 889 X-'··r. .. -) :" 16-33 
834 -24 898 GSB7 23 87 
835 -24 891 . ., 

82 L 

836 *LBL2 21 B2 892 ~. 83 
83? IBn 16 26 46 893 PCL! 36 46 
IH8 f 81 894 X)'r'? 16-34 ~ 

839 @ 86 895 PTN 24 
848 RCL! 36 46 8Q~ Jb GT04 22 84 
841 X-VI;. 

I -I : 16-33 eQ7 J' *LBLE ~'l 15 
842 GSB7 23 87 898 GSB" 23 1 .-

~b 11 
843 RJ· -31 899 j,fDTH 16-61 
844 1<:4- -31 188 RTN 24 
845 RTN 24 181 p.····S 51 I 
846 *LBL7 21 87 ! 

847 ENH -21 
848 + -55 
849 STar ~r 

~ .... I 46 
858 RTN 24 I SET STATUS 

851 *LBLB 21 12 FLAGS TRIG DISP 
852 x:r -41 ON OFF 

853 :~CH 16 55 0 D IL!I DEG [?5J FIX 29 
-63 81 110 1 D D!I GRAD D SCI D 854 DSPI 2 D 00 RAD D EN~ D 855 1 Bl 3 D IL!I 

n __ 
856 f! BB 

REGISTERS 
0 C. F. 1 1 C. F. 2 2 C. F. 3 3 C. F. 4 4 C. F. 5 5C. F • 6 6 C• F . 7 t. F. 8 t. F. 9 9C. F . 10 

so S1 S2 S3 S4 S5 
(bond;r 

S6 . 0 ) 2 
S8 

L( ) 
S9 

L bonds L L (tx:>n d >Pre L( n 
A 

C.F. 11 IB C.F. 12 Ie C.F. 13 
D IE I I control C.F. 14 # of bonds 



32 Program Deseription I 
Program Title Yield on Call Option Sales 

Contributor's Name Hewl ett-Packard 
Address __ 1000 NE Circle Boulevard 

City Corvall i s State OR Zi Code 97330 p ------_.-

Program Description, Equations, Variables uIhls program calculates variQus-yields (actua.lu.and._ 

annu.alized) usef.ul inevaluati.fi9.call option saJes {writingk-..ti.e.l.d if eKe.rdsed. 

~ieldH unexercised4~.and bre.ake'len pOint 3
• Calculations cQns.ider w.het.her_t.be 

stack is purchased on a cash basis._(full price} or on_amargJn_bas;s2, 

exerc ised = Net PreIlL::._ Net Pur H+ Net _Sa Ie _+ OJ v - J Imh_ 

[.5]2 Net Pur - Net Pr~m 

unexerci sed = Net Prem + Oi v - [2 x CspL - UmLUH 

------f;5-] 2 Net--f>t.tr----Net Prem ... ----

bre_akev.en = Net Pur Net Prem - _ Oi v + [1m] 2 
N -------------_._----

_.N_e_·LPYL~_ (# Shares x Stockpr.i.c:eJ + Stock _ CQI!1mi ssi on 

~.:LPrem = _(jLShares xQpt i onjlremi lJII1L:-~tiol1 __ Commi s ~ iQn _________ _ 

__ NeLSa k -=-_ (#_ Shareu_Exerc:i~e..Jlr.i ce L - COJll!l1i ~s i.QIL _________ _ 

Jm ____ . _= Interest .r:A1:e....LlILN=et_~.:..P-=u:.:..r.....:x . .:......:.T..!../-=-36-=-5=---_________ _ 

------------------- -------_._----------_._------------------ ----

Operating Limits and Warnings - __________ .. ____________ ------- _______ _ 

Stock i s_ purchased foro_one opti on_p~!i od and __ ~h~I'!_~~d_. ___________________ _ 

2 AppJicabl~_Jor ~Q% mar9i~_.!'e'luirement. _______ ________________ _ 

~~t.2_c* I>ri_~~_~~}_ow ~h.i~J1 the_ ~.riter.J!.~~_~ __ loss (the loss point on the downside). 

4_Ul1ex~rcisec!.Yielc!. does_nQ't;Jnclude COITII11.i..?.sions J!DJess the commission flag is 

set,. __ ~i'!b_the flag.se!_two commissi.Ql1s (buy ~1!(Ls_eU: By_ & SIL_a.re_.includeclt!L 
the yield calculation. 

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

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



I'rt,gram I)~s .. rip.it'n II 33 

Sketch(es) 

-t---i 
I 
I 1 

_i __ ~ 

Sample Problem(s) . __ ._ --. - .. - ... 

fl.., You wish to write 3 calls vs 300 shares of XYZ. stock, which you....intend to 

J~yy~t $20. The calls trade at 1 3/16 and the exercise~ice...is..25 and the time 

r~m~il1in..9 js JOO clgys. Dur; ng that time. the stock~iliJ£i dends of $.50 per 

.~bC!re .. Stockc9mmissionsare1.20%of theuIDoney involved in the transaction plus 

.H'1.5.Q .. __ j)j:lt.iclD .. <::omnrLssi()nsQ.re 1.43% of the money in'lQlv.e.cLplus $33.00 . .Margin __ _ 

tnterest rate is 7 ~2%. 

1) Calculate: the yield if calleciL theyield.jJ..n<ltca1led (assuming you ._ 

own the stock), and the breakeven point. 

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

expjration of option). 

3) What is.j'ield if not called on the same stock, but if the striking price 

is 30, ex 

Solution(s) ba sis) . 

A. 
1) 300 [f)(A] . . . . . 

20 (1:] • 5 [A] ~ L ~ • e. e • • 

1.2. [%144~5[ + ]. 

IRiS] . 

. 2.5 [ tJ 100.[61...., 
l.~ [%] 44.5 [+]. 

Reference (s) 1[+]3[t]16 [+] [+]. 

[C] . 

300.00 

6000.1lO.._ 

116.50 

6116.5.0 

~ ..... 7500.00 

134.50 

356.25 

Jishar'es 

grosspurchase. __ 

._-purchase cOUlDi ssion 

net purchase cost (cash) 

g.r.oss exerci se 

. ... exercise.COIIIIlission 

convert 1 3/16 to. 

fra <:: t i. OrL ... __ ~_ 

gross .op_tJQI'Lp.roceeds 

conti nued on nex.U e 



34 

Sketch(es) 

Sample Problem(s) 

1.43 [%J 33 [+J . . 38.09 option commission 
[R/SJ. 318.16 net opt i alL proceeds-_ 

[OJ . 29.61 exercised yield 
[R/SJ. . 108.09 annualized yield 
[EJ . 8.07 unexerc i sed yj eld 

[R/S]. 29.47 annualized yield 
f [0] 18.83 breakeven point 

2) [f] [B] 1.00 (sets for margin acct) 
7.2 [f] [C] . 7.2 (enters margin rate) 

[0] . 64.87 yield if called 
[f] [E] 6.38 yield (un called) including buy 

& se 11 (double) ('omm; <;<; inn 

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 [t] 190 [BJ. . . . . . . . . .9000.00 gross exercise 
]a2~[%1 44.5 + (RLS] . . . . .8847.50 net exercise 
2 [t] , [t] 8 [~] [+]_[C] 637.50 gross optionproc-e-eds 

1.43 [%] 33 [+] [R/S] 595.38 net option proceeds 
~~ 

[E]. 25.61 actual yield (margin basis) 
~~ 

f [BJ 0 reset for cash purchase 
[E] 13.50 actual yield (cash basis) 



STEP 

1 

2 

3° 

4° 

5° 

6* 

7* 

8* 

q* 

° 
* 

1 

2 

~1 # sh 
~ 
~ 

Margin? 

INSTRUCTIONS 

Margin 
Rate 

Enter number of shares of stock on which 
calls are written (# sh) 

Margin (1 ) , cash (Oh 

a) Stock price (sp) 
b) Dividend per share received 

h,:>foY'':> ootion ':>vniY';:!tion (rt) 
c) Compute & input stock commissionl (C) 

a) flntinn PXPY'c:;c:" nV';,.." ~Ex) 
b) Time to exercise (T) 

c) Exercise commission (C) 

a) Option premium (Pm) 
b) Option commission (C) 

Yield if option is exercised 

Yield assuming stock price remains constant 
and ootion exoires unexercised (no dividends 
; ",,..1 ,rl"rl' 

Same as 7 but with buv and sell (dollhlp) 
,.."mm~<'<'~" ....... ;",,..ll1rl,,rl 

RV'";:!It",,,,,, noint. (In<:c<:c nn;",t n",Mwnc:.irt,:» 

3.4 & 5 may be used in anv order 
F. 7 R It q m;:!v h" tlc:."rt in ;:!nv nV'rt"V' 

.~ .~ 

r.nmmissions mav be comouted as if calculator 
were in ordinary manual mode (see example) 

Alternate presses of [f] [B] set and unset 

marain c:.t.;:!tllc:. 

+Brkevn 
+Exer 

INPUT 

By&Sl 
+ Unexer 

DATA/UNITS KEYS 

ITJ[TI 
CJCJ 
CJ [ __ J 
CD L1e] 
1 ___ J [~J 

$ r-- J [i~ 
$ f- ~-J C=iJ 

L_~] [~ 
C~ [R--sl _ .L. 
[---.J C-~ 

------ -

t L~[.JJ 
.da.Y.s. C_.._l [~ 

$ CJ [RTsJ 
[--:---] [ dJ 
C--JCJ 

$ c::: J [ C~ 
$ I-~ [JiT;l -- IS 

[-~c=J 

C-=J [JLJ 
CJ CRtSJ 
C=:J [--=:J 
L_~ LLJ 
C llRtSJ 
c:=J c=J 
[ 1 c:=J 
CIJCO 
CJ[BEJ 
CJCJ 
[r--] IT] 
[ -] [ J 
[-] [-=.J 
---- --- ----

L_J c=J 
l=][~ 
[~-=.J C ] 
[--] L---=:J 
--- --

[ - -- -] [=-=:J 
- -- - --I ... J [---] 
---- --

I~=_] C~ 
IlC] 

35 

OUTPUT 
DATA/UNITS 

a or 1 

Du~~~~~e 

net cost 

I-gross-
lexerci se 

proceeds 
if called 

.n~~~f~m 
~r~ffiiWll 

y~etd' :) 

\l~~~: : ) 
~ 

/i~t~ J%) 
ann~ r~ I vie 

, 
v¥el;t 
;i'~ld I 

$ 



36 '11 IJr()~r8m I~is'in~ I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

I 881 tLBLiL 21 16 11 i 856 JUS 51 
882 STOl 35 Bl Store # Shares 857 RCL5 36 85 Compute, store & 883 PHi 24 858 X:\' -41 
884 tLBLh ')j 16 12 859 - -45 display net prem <-. 
885 F8? 16 23 88 Alternately set 868 STD5 35 85 , 
886 GT04 22 84 861 P/S 51 
88? SFI3 16 21 88 and unset margin 862 *LBLD 21 14 
8B8 1 81 863 RCL6 36 86 Exercise numerator 
889 RTU 24 flag f 0 864 RCL5 36 85 
818 *LBL4 21 84 865 + -55 less 1m 
811 CFe 16 22 88 866 RCL4 36 84 
812 11 B8 867 + -55 
813 PIN 24 868 RCL2 36 82 
814 tLBLe: 21 16 13 869 - -45 
815 STD8 35 88 Store margin rate 878 (;5B4 23 84 rar.sin calculations 
816 R,·'S 51 I 871 - -24 
81? tLBLH 21 11 872 EEX -23 Divide and 
818 RCLl 36 81 873 2 82 normalize 819 STD4 35 84 874 ... -35 
828 ST02 35 82 Compute store, & 875 RTN 24 
821 P..J. -31 876 ReL? 36 87 

Annualize 822 STX4 35-35 84 display gross fF'" 1/X 52 using I I 

823 x:v -41 878 )( -35 
824 STx2 35-35 82 purchase 879 RTH 24 day factor 
825 RCL2 36 82 888 *LBLE 21 15 

i 826 R.·~S 51 881 RCL4 36 84 Unexerclsed numer-
82? ST03 35 B3 882 RCLS 36 85 ator less-doubl~ 
828 X=8? 16-43 883 + -55 dividend and 1m 
829 STD4 35 84 Cancel dividends 884 Fl? 16 23 81 Double dividend 838 RCL2 36 82 if purchase 885 (;SB2 23 82 
831 + -55 commission is 0 886 (;SB4 23 84 

f"1argin ca1cualtions 832 ST02 35 82 887 - -24 
833 R/$ 51 Compute, display 888 EEX -23 
834 tLBLB 21 12 & store net 889 2 82 Divide and 
835 R'" j 36 81 purchase 898 x -35 normalize (.,~. 

836 STa6 35 86 891 CFl 16 22 81 clear buy and sell 
837 RJ· -31 Initialize R6 with 892 RTH 24 flag 
838 3 83 # shares 893 RCt? 36 87 
839 6 86 894 l/X 52 
848 r- 85 Compute and store 895 x -35 Annualize ,; 

841 -24 896 RTH 24 
842 ST07 35 87 day factor T/365 897 *lBle 21 16 15 
843 RJ· -31 898 SFt 16 21 81 By & Sl, double 
844 STx6 35-35 86 899 (;TDE 22 15 
845 RCL6 36 86 188 RTH 24 c!ividends 
846 R/S 51 Compute, store, & 181 *LBl2 21 82 
847 RCL6 36 86 display gross exer 182 RCL3 36 83 

183 " 82 Compute double 848 x:y -41 .::. 

849 - -45 Compute, store & 184 x -35 dividends 8se 5ro6 35 86 185 X=8? 16-43 
851 p.····S 51 display net exer 186 (;TD3 22 83 
852 *LBLe 21 13 187 - -45 Create error 
8S3 Red 36 81 188 RTN 24 
854 x -35 189 .LBl3 21 83 message if By & Sl 
85S STOS 35 85 Compute, store & 118 - -24 used in conjunctbn 
I I 111 RTH 24 
I I display gross premr-. I I - with 0 commission 

REGISTE:~s 
-

0 1 # sh 2 Net Pur 3Pur Canm 'bividends 5Net Prem 6Net Exer lay Facta flBrgin ~t 9 
SO S1 S2 S3 S4 S5 S6 S7 S8 S9 

A fB Ie 0 IE 11 



97 Pro~ram I~is'ln~ II 37 

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

112 *LBL4 21 84 1 
113 FBI) 16 23 88 Calculate de- 170 

114 GTD1 22 81 nominator with 115 ReL2 36 82 
116 RCL5 36 85 margin 
117 - -45 
118 RTN 24 
119 *LBLl 21 81 
128 RCL8 36 88 l Compute Im 
121 ENTt -21 
122 EEX -23 I x Margin rate 
123 2 82 365 180 

124 - -24 
125 RCL7 36 87 x .5 x net 
126 x -35 purchase 
127 RCL2 36 82 
128 . -62 
129 5 85 
138 x -35 
131 x -35 
132 F2? 16 23 82 Modify to add Im 
133 CHS 2~' - Co for breakeven 190 
134 - -45 
135 RCL2 36 82 
136 . -62 Compute denomina-137 "" 85 .J 

138 x -35 
139 RCL5 36 85 tor (net out of 
148 - -45 
141 RTH 24 pocket) 
142 *LBLrJ 21 16 14 
143 SF2 16 21 82 
144 RCL2 36 82 200 

145 RCL5 36 85 Set breakeven flag 
146 - -45 
147 RCL4 36 84 and compute 
148 - -45 
149 F8? 16 23 88 numerator 
158 GSB4 23 84 
151 FBI) 16 23 88 Adjust for margin 
152 RJ. -31 
153 RCU 36 81 considerations 
154 - -24 210 

155 RTN 24 
156 R/S 51 

I 

160 

220 

LABELS FLAGS SET STATUS 
A BE· c Prem DE· E o Margin Purchase xerClse -+ xerClse -+Unexer FLAGS TRIG OISP 
a ~argin Flag C Margin % d -+brkeven e -+By & Sl 1 By & Sl ON OFF 

0 0 ~ DEG 0 FIX ~ 
0 1 

Im Ifnublp niv 
3 4 c8AAbHi~ 2 Used 1 0 r&l GRAD 0 SCI 0 

prrnr 
2 0 ~ RAD 0 ENG 0 

5 6 7 8 9 3 n~ 3 0 ~ 
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Program Deseripfion I 
Program Title BOND PRICE AND YIELD 

Contributor's Name 

Address 

City 

Program Descripti 

Operating Limits al 

HEWLETT-PACKARD CQt·1PANY 
Corvallis Division 
1000 N.E. Circle Boulevard 
Corvallis, OR 97330 State Zip Code ~~ ___ ~_ 

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 (_ [ID). 

Each time the coupon rate is entered by pressing m, 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 (R V). 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 0 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 

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

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Sample Problem(s) 15. Bond Price and Yield 

for PER> 1 

where 

J = 1 - FRAC (PER) 

! 

+.- ., 

I 
! 

I 

i I 

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

II 

[ 

I 

i ! -r 

I 

__ L ... 

i.e., if PER = 12.6, FRAC (PER) = .6, and J = 1 - .6 = .4 

for PER < 1 

Solution(s) RV + CR 
PRICE = _____ 2 __ - (C

2
R )J 

1 + YLD • PER 
2 

----------------_ .. _------------_.- .-

------_._. _ .. _._-_._------

---------------------- ._-----------~._.- -

Reference(s) __ .. _____ _ 

1 , : 

i -- --, 
T .-- ---

.. -·i-

i i i 
I 

I 
I 
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Sample Problem(s) _ 

Solution(s) _ 

Reference(s) ____ _ 

T -r-- - I -- ! I , , 
Example 1: 

What is the price of a semiannual 3% bond to yield 10% with settlement date of 
January I, 1972? The bond matures March 6, 1978, and a 30/360 calendar is 
used. 

Keystrokes: Outputs: 

Enter program BO-14 

1.011972 a 3.061978 gil ~ 2225.00 (days settlement 
to maturity, 30/360 
basis) 

N ow enter program B 0-15 

3 : 10 ~ 68.29 ( rice-to-maturit p y ) 

Example 2: 

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: 

Enter program BO-14 
3.061978 g II 

Enter program BO-15 

3glOlI11 

Example 3: 

Outputs: 

2256.00 (actual days settle­
ment to maturity) 

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: 

5.75 g 881mDm 18311 a --

181mDm 3211100 a II II --

Example 4: 

Outputs: 

0.48 (fraction of a coupon 
period remaining) 

3.34 (% annual yield-to­
maturity) 

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: 

881mDm 18211 a II---.... ~ 

Example 5: 

Outputs: 

3.35 (% annual yield­
to-maturity) 

An annual coupon bond with a 5% coupon is settled on March I, 1974. If the 
yield is 5.5%, and the bond matures on February I, 1984 what is the price-to­
maturity on a 30/360 basis? 

Keystrokes: 

Enter program BO-14 

3.011974 a 2.011984 gll---

Outputs: 

3570.00 (days settlement 
to maturity, 30/360 
basis) 

41 
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Sketch(e5) 

Sample Problem(5) 

Solution(5) 

Reference (5) 

Oetermine the number of annual coupon periods remaining by dividing by the 
number of days in a coupon period. 

360. --------.... 

Enter program BO-15 

B---------------------.· 

9.92 (number of annual 
coupon periods) 

9.92 (the correct value 
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.). 

51mDm 213 0 5.5 ImDm 
21380 
Example 6: 

96.24 (price-to-maturity) 

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 BO-14 

11.151973 B 2.061980 om -

Enter Program BO-15 

50101 m 990 8 ----..... 

Enter program BO-14 

2.0619930 m 

Enter program BO-15 

509908 

Example 7: 

2241.00 (days settlement 
to call) 

5.33 (% yield-to-call) 

6921. 00 (days settlement 
to maturity) 

5.08 (% yield-to­
maturity) 

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. 

5[mDm ImDm .413.0 - 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 ImDm ImDm 99 • 
.2513 

• m---------

1.00 (capital gain) 
0.25 (capital gains tax) 

99.75 (net proceeds from 
bond redemption) 

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

8------------------.... 3.06 (% after tax 
yield) 
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BOND PRICE AND YIELD 

PER CR <::.YLD RV <>PRICE 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

CJCJ 
INSTRUCTIONS 

INPUT KEYS 
OUTPUT CJCJ 

STEP DATA/UNITS DATA/UNITS ~I- J 
f---

Optional: Use program BD-14 [ I [ _J 
to calculate the number of re- I _ -] C" J 
maining coupon periods. r-- I[~ 

f--- [-__ J [=~ 2 Load side 1 and side 2 of the 

l--J ["~ bond program. 
---- --

3 Key in: [ -~ ___ ] [ __ -__ -l 
• Number of remaining cou- L ] L--~] 

[--] r--~ pon periods (may be omitted 
------ ---

if step 1 is performed) PER B PER C"""~ l--=:J -
• Annual coupon rate CR (%) III CR (%) 1-- J [--~ 

-
• Redemption value if other ['-j [=--=-l 

-
than 100. RV m RV C"'"JL_~ 

-
4 To determine the yield, key in L ___ . J L--=-J - ,-

the bond price. PRICE D PRICE l_~~ C~J -
5 Calculate the annual yield. m YLD (%) C":=] C~ 

- [-

C=~CJ 6 To find the price, key in the 
- [-

annual yield rate. YLD (%) m YLD (%) [~ r==l - [-
7 Calculate the "flat" price. D PRICE C_-JC~ 
8 Optional: Recall the accrued C-=:J CJ -

interest mD@ ACCINT C~ L=::J 
AND [~.-:J C-=:J -

add it to the "flat" price to obtain [---] CJ 
-

total bond value as of the CJCJ 
1-

settlement date. D Bond Value r==-:-J CJ -
9 For a new case go to step 1 or 3 

,-
C~JC_~ 

and change appropriate values. 
[-

C~CJ 
NOTE: When CR is entered, 

[- L ____ .-:J c:=J 
f---- 1-

RV is automatically set to 100. [-J [=-.=1 
[-"-J L-~ 
-- --- ---

L--"]C=.=l 
--- - -- --

[~-J L ____ ~ 

[_-_~=J [~ 
[----J [--=:J 

--- -" ----

l --] [-=:J 
--- - -~-

1--] [-:=J 
------- -----

r--] CO] 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

881 *LBLH 21 i 1 857 - -24 
882 cn 1£ 22 83 858 - -45 
BB3 CHS -22 

! 

859 5T-6 35-45 B6 
884 STOB ~r 8ti -PE~RO 86B ASS 16 31 Has 1 imit been ,j.J 

f3f35 CHS -22 861 EEX -23 reached? 
886 RiN 24 

I 
862 CHS 'i" -.::..::. 

887 *LBLB i:l oj .~: 8£3 6 86 ~Co 

888 EEX -23 864 X:fih ? 16-35 
809 .2 82 865 bT01 ':i'-' ,-Co 81 
818 SiD3 35 83 lOO+R3 

866 F:=-" 16 23 82 .. 
811 RJ· -31 8~~ (;T02 .-.~. 02 b{ i:.i:. 

812 ST01 ~r B1 CR-+Rl 868 RCL6 36 86 ,j.J 

813 RTN 24 8~Q GTD3 ~,,-, 83 bJ .:~ 

814 *LBLD .-... 
~:1. 14 878 tLBU 21 82 

815 CF3 16 22 83 RV-+R3 871 RCL5 36 85 
816 Sra3 ~r 63 8""''' 1 81 Modify price for ,; .... 1 .. ~ 
817 RTN 24 873 RCLfi 36 8tl next set of 
818 *LBLC 21 13 874 FRC 16 44 iterations. 
819 F"t:o 16 23113 YLD-+R2 

075 + -55 v: 
I 828 GruS 22 85 876 LSTX 16-63 

821 RCLB 36 B6 871 ):: -35 
822 RBS 16 31 878 .. 84 .. 
8?7 ..... 1 81 8"'Q ,_ . -24 
824 I~') i? 16-34 l>PER? 888 RCL1 36 til 
825 Grue ~ . .-. 

CoCo 86 881 x ~c;: 
-,j~. 

826 5F2 16 21 B2 882 RCL6 ~b 8£ 
827 RCLl 36 81 Calculate initial 883 )t -35 
828 .-. 82 guess 884 - -45 ,;. 

829 - -24 B85 SI05 35 85 
838 RCL4 36 84 886 Gro1 22 81 
831 ST05 -'r- 8S 887 tLBL8 21 B~ ').J 

832 -24 888 RCLJ 36 B3 Calculate yield if 
833 5T06 35 86 889 RCU 36 B1 less than 1 coupon 
834 *LBLl 21 Bl 898 ~. 82 period remaining .:: 

835 1 81 Calculate f(y) 891 - -24 
836 ~'CL3 36 63 8Q? + -55 
037 RCL5 36 85 893 LSTX 16-63 
838 - -24 894 RCLB 36 BB 
B39 1 Bl OQC: ; B1 JV l 

048 RCL6 36 €If 896 + -55 
841 + -55 8Q'" J' x -35 
842 RCL8 36 8~ 898 RCL4 36 84 
843 y,.. 31 899 + -55 
844 STa8 ~c-

,j.J 88 188 -24 
845 }~. ~r-

-j .... ' 181 1 01 
946 - -45 182 - -45 
B47 RCL6 36 B6 183 RCLfJ 36 86 
848 }~. -35 184 CHS -22 
849 1 ill 185 -24 
858 RCL8 36 88 186 *LBLJ 21 83 Di spl ay answer if 
851 - -45 187 2 B2 second time through 
B52 - -24 188 tl 86 
853 RCLi 36 81 189 e Bft 
@54 2 B2 118 " -35 .-\ 

855 -24 111 ST02 35 e·-.:: 
856 P.CL5 36 85 REGIS I ......... 

112 RTN 24 
0 1 2 3 4 5 6 7 8 9 

-PER CR YLD RV PRICE Used Used DT, Ace. In . 
80 81 82 83 84 85 86 87 88 89 

A IB Ie D IE II 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 *L8L5 "' 1 115 169 + -55 ... ~ 

114 5T02 35 82 178 RCL5 36 85 
115 RTN 24 

I 

171 1 81 
116 *L8LE 21 15 f ""'., J.i£ - -45 
117 F"'; 16 23 &3 Price-+R4,R5 173 RCL~ 36 8B ..,: 
118 GTD6 22 116 174 >~ -35 
119 Rr-I -:> 

L..~~ 36 82 175 CHS -22 
128 L- 82 176 1 Bl 
121 B 88 Calculate J 1"'''' ;" l + -5:' 

r'''' .:,c 0 Bfi 178 - -24 
123 .-• .I'i FQ ReL! 36 81 -.c.'t , -' 
124 1 81 188 ~, 8': .: ... 
125 + -55 181 - -24 
126 STD5 35 BC 

~, 10 -:> v ... RCL6 36 86 
f"7 ... ..:..1 1 81 183 ): . .-35 
128 RCLB 36 8f1 184 STD8 -r 

J ... ' B8 
129 H:C 16 44 185 - -45 
13B + -55 186 RTN 24 
131 STD6 35 B6 187 *L8L6 21 B6 
132 ReLB 36 fiB 188 ST04 .,.r 

~~, 84 
133 CHS ·i·i 

-L£ 189 ST05 35 B5 
134 1 B1 Is PER<l? 198 RTN 24 
135 X)'(? 16-34 
136 GW4 22 84 
137 RCLS 36 85 

I 138 PCL6 36 B6 ! 

139 (. ... x 31 I 

148 PCL5 36 85 Calculate price for 
141 RCLf1 36 86 long term bonds. 
142 '('.0 31 
143 STOS 35 85 
144 - -45 200 

145 RCLl 36 (31 
146 ::{ -35 
147 RCL2 36 82 
148 -24 
149 EEX -23 
158 2 82 
151 .':\ -35 
f C"", ..... '..:., RCL6 36 B6 
153 ::: 82 
154 -24 

I 

210 
-

155 RCL1 36 f1l 
156 }{ -35 
157 ST08 35 BS 
158 - -45 
159 ReL5 36 85 
168 RCL] 36 113 
161 ,)( -35 
162 + -55 
163 HN 24 
164 *LBL4 .-, ; 84 

220 
.:~ 

165 RCL1 36 81 Calculate price for 
166 ;: 82 short term bonds. 
167 -24 
168 RCL3 36 83 LABELS FLAGS SET STATUS 

A PER B CR c YLD 0 RV E Price 0 
FLAGS TRIG OISP 

a b c d e 1 ON OFF 
0 0 ~ DEG !Xl FIX IKl 

0 Used 1 Used 2 Used 
3 

Used 
4 

IIC::An IT I c: ",ri 
1 0 IKl GRAD 0 SCI 0 

5 6 7 8 9 3 Diait ? 
2 0 [XJ RAD 0 ENG 0 

Used Used 3 0 11(] n~ 



46 Program Deseripfion I 
Program Title DAYS BETWEEN DATES 

Contributor's Name HEWLETT-PACKARD Cor·1PANY 
Corvallis Division 

Address 1000 N.E. Circle Boulevard 
Corvallis, OR 97330 City State 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 (D), the later date is keyed in for DT 2 
(0). The calculation is performed by pressing m for the actual number of days 
or by pressing II 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, ifan improper format 
or an invalid date (i.e., February 30) is keyed in, erroneous answers will result. 

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

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

Operating Limits and Warnings 

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

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



Sample Problem(s) 

Solulion(s) 

Reference (s) 

I'rogram I)~s~rip.ion II 
47 

- ---,------ -~----+----~----"----~-----

------~-----~--------~---'---r---------+-~----+-:-r 

--~ . J.- .t- ,,--+--'-+--1 

~~--

-- -t-- - ->---

14. Days Between Dates 

Actual 

DA YS = f (DT2) - f (DTl) 

where 

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

and 

for mm ~ 2 

for mm > 2 

x=O 
z = (yyyy) - I 

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

Int = Integer portion 

30/360 Basis 

DAYS = f (DT2) - f (DTl) 
f (DT) = 360 (yyyy) + 30 mm + z 

for f(DT1) 

if dd l = 31 then z = 30 
if dd l 1= 31 then z = dd l 

for f (DT2) 

if dd2 = 31 and dd l = 30 or 31 then z = 30 
if dd 2 = 31 and dd l < 30 then z = dd2 

if dd2 < 31 then z = dd2 
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Sketch(es) 

Sample Problem(s) 

Solulion(s) 

Reference (s) 

Example 1: 

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

Keystrokes: Outputs: 

6.241974 B 12.051985 D II -- 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: 

3.211990 D II 

Example 3: 

Outputs: 

5749.00 (actual) 

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

Keystrokes: 

5.011975 B 11.011980 D II -­
m ~ 

Outputs: 

2011.00 (actual) 
1980.00 (30/360) 



STEP 

~ STEP 

~ 
1 

f-------
2 

~ 

~ 

~ 
3 

~ 

~ 

I---
4 

f----

f-------

~ 

5 
I---

I----

-

~1 DAYS BETWEEN DATES 

~ 
~ DTl DT2 -+ACTUAL -+360 

INSTRUCTIONS 
INPUT 

DATA/UNITS 

INPUT OUTPUT INSTRUCTIONS 
DATA/UNITS KEYS 

DATA/UNITS 

Load side 1 and side 2. 

Key in the following: 

• Earliest date (DT 1) MM.DDYYYY D DT 1 

• Latest date (DT 2) MMDDYVYV D DT 2 

Calculate the number of days 

between the two dates on an 

"actual" day basis. m Actual Days 

Calculate the number of days 

between the two dates on a 

30/360 basis. m 30/360 Days 

For a new case, go to step 2 

and change DT 1 and/or DT 2 

as appropriate. 

KEYS 

49 

OUTPUT 
DATA/UNITS 



50 971)rc'~ram I.Js'in~ I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

881 tLBLR 21 11 IDT1~R7 
857 Ci " 51 -L.,l\ 

882 ST07 35 tl1 858 RCL5 36 85 
883 RTN 24 859 + -55 Compute days since 
884 tLBLB 21 12 86B RCLJ 36 83 0 AD neglecting 
885 STDl 35 81 DT 2~Rl 861 1 81 400s and lOOse 
886 RTN 24 a62 - -45 
887 *LBLC 

~,. 

13 863 3 83 ':'l 

888 RCL7 36 87 864 1 81 
889 GSBE 23 15 065 x -35 
818 STC2 35 82 866 T -55 
811 LSD; 16-63 Control & storage. 867 RCL6 36 86 
812 STOe 35 88 068 4 84 
813 RCLl 36 81 8~Q t>~ - -24 
814 G"SBE 23 15 878 INT 16 34 
815 LSTX 16-63 871 X:i' -41 
816 ST-8 35-45 88 8""''' '':' + -55 
817 CLX -51 873 RTN 24 
818 RCL2 36 82 874 tLBLD 21 14 
819 - -45 875 3 83 
828 f.'CL4 36 84 876 tI 88 
821 ~, 82 8""''' ST02 35 82 Control & storage. .:. ,. ,. 
822 -24 878 RCL? 36 87 
823 STHj 35-24 86 LPQ &"SBe -:'17 16 15 I ~ ~ .... ' 

824 X:'r' -41 888 STa8 35 86 
825 HN 24 881 RCLl 36 81 
026 "4:LBLE 21 15 882 GSBe ,,-

.::J 16 15 
827 GSB4 23 84 883 RCL8 36 88 
828 ST06 35 86 884 - -45 
029 "7 

~. 83 885 sroe 35 86 
838 6 86 886 RCL4 36 84 
831 5 85 887 CHS -22 
8-" ~£ ST04 35 84 888 ~, 82 .:. 

833 x -35 889 - -24 
834 2 82 z=y-l 898 SHe 35-24 86 
835 RCLJ 36 83 891 IU -31 
836 X>'i'? 16-34 092 RTH 24 
837 GT08 22 88 893 tLBLe 21 16 15 
838 x -35 894 GS84 23 84 Sum years & months. 
8~Q CLX -51 895 83 W~ 

~, 

848 RCL6 36 86 896 6 86 
841 1 81 897 8 86 
842 - -45 898 ST04 35 84 
843 ST06 35 86 899 x -35 
844 HOl 22 81 188 RCLJ 36 83 
845 tLBLB 21 88 181 "7 83 .., 
846 . -62 182 8 88 
847 4 84 183 .':-:.. -35 

I 848 x -35 x=INT (.4M+2.3 ) 184 + -55 
849 -62 185 RCL5 36 85 I . 
85B 3 83 186 3 83 Are days equal 851 + -55 187 1 81 to 3 ? 

852 + -55 188 X=:r'? 16-33 
853 INT 16 34 189 GT02 22 82 
854 - -45 118 R4" -31 No. add & return. 
855 RCL6 36 86 111 ST02 35 82 
856 .LBLl 21 81 112 + -55 

REGIS,~n~ 

0 PER 1 
DT2 

2 
Used 3 4 5 6 7 8 9 

M 365/360 D y.z DT, 
so Sl S2 S3 S4 S5 S6 S7 S8 S9 

A IB Ie D 1E T 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 RTH 24 
114 *LBL2 21 82 170 

115 RJ. -31 1.s register 2 equal 
116 RJ. -31 to 30? 
117 RCL2 36 82 
118 3 83 
119 e 8& 
128 X=Y? 16-33 
121 GTD3 22 83 No, add and return. 
122 RJ· -31 
123 CLX -51 
124 PCL5 36 85 180 

125 ST02 35 82 
126 + -55 
1"7 .:., RTN 24 
128 *LBU 21 83 
129 RJ. -31 31-+30 add • return Ol 

138 ST02 35 82 
131 + -55 
132 RTN 24 
133 *LBL4 21 84 
134 ENTt -21 190 

135 HIT 16 34 Break up year. 
136 ST03 35 83 
137 - -45 

I 
138 EEX -23 
139 2 82 
143 x -35 
141 EHTt -21 
142 !NT 16 34 
143 ST05 35 85 
144 - -45 200 

145 EEX -23 
146 4 84 
147 x -35 
148 RTN 24 
149 R·~··S 51 

210 

160 

220 

LABELS FLAGS SET STATUS 
A DT, B DT') Cdays actuc ~ days 361E Used 0 

FLAGS TRIG DISP 
a b c d e Used 1 ON OFF 

0 0 ~ DEG II(l FIX ~ 
0 

Used 1 Used 2 IJc;pn 
3 

IIc:;pri 
4 Used 2 1 0 III GRAD 0 SCI 0 

5 6 7 8 9 used 3 
2 0 Kl RAD 0 ENG 0 
3 0 IX! n~ 



52 Program Deseripfion I 
Program Title Bond Yield to Maturity 

Contributor's Name Ralston W. Barnard 

Address 2811 R i dgecres tOri ve S. E. 

City Albuquerque .. State New Mexico _Zip Code 87108 

Program Description, Equations, Variables Ihi s program cal cu 1 ates yi e 1 d .tg IllQ.:tur.it;y ~ curr~nt 

yield. and accrued interest for semiannual coupon bonds using the 360 day calendaro __ 

Inputs are settlement date, maturity date, annual coupon, and RY'tc~~ All 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 sell i ng for $950.00 is entered as-9S·.---·-··­
Accrued interest is in dollars, cents and tenths to ensure accurate determinatfons 

.. ~ ...... ~~-.--~--

for multiple bond transactions. 

Equations used are: fora bond with Illore than 6 mos._ to maturity, 

pri ce = {l 00/ {l+i}~ + _lCL2i_lLlliu2.:-:{ l+i) ~Nl-=.J.C/2i)} __ ,._~he!,e_.i_=.J.!l.!.E!!:e~!r:~~.,­
C = Coupon, N - N_lJ..ml:>er~oJ...s~l11j a,nrJl,liilJ)eri ods _fl"_om_~e.:t!J"§'lllent d~~._~ maturity 

date, i = 1 - frac lNl __ 
The secant method .. j ~ ..l,l1).ed...19~g.lye_ f()LJ. T.he_....Y.t~l.9.'to .ITI~'t.urity ~_~~.Press~~as an 

annua 1 percent.J. is gi venby\[-:-XQOi • __ . __ ~ 

.-.-~-~ ._ .. _--_._--_.- .... _- ._ .. - .----.--... -

Current 100. Accured interest - c/2jx 10. 

Operating Limits and Warnings PY'().9Y'~rn_ wiJ_l n()'t __ <:()rrectly determi ne tj.~'=-.E.e:.ri od~ _f ... o ... r. _____ . _ 
_ lTlaturjJL~~!~~_more tban J OQYeaI~_~\>J.~_Y.._. __ I!_Qre~ter accuracy is des i re~-,_ change _. 
~lep 97 from DSP_~_to DSP 4. This will increase the time to calculate YTM, however. 

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

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Sketch(e5) 

""" Sample Problem(5) 1. For a settlemenLdate of February 1O~ 19]7 ~ which of th~fonowHlg 

bonds provides a greater yield to maturity? 
SiS, due 6/1/1987 priced at 80 or 

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

2. For a settlement date of May 65 1977, what are the YTMs and CYs for_the_fil"S.t-_ 
bond listed above, if its prices are 75 5 82, 87.024? 

Solution(5) 1) Keystrokes 2.1077 [A] -----------> 100.000 
6.0187 [ENT] 5[8]------> 9.583 (Accrued Int) 

80 [C] -----------------> 
[D] -----------------> 

7.866 (Yield to Maturity)* 
6.250 (Current Yield) 

5.1589 [ENT] 8.75 [8]--> 20.660 (A~crued Int.) 
108 [C] -----------------> 7.726 (Yield to Ma_t.) 

[D] -----------------> 8.102 (Current Yield) ___ ~ __ _ 
2) 3.0677 [A] ---> 100.000, 6.0187 [ENT] 5[B] ---> 13.194, 75 [C] -----> 8_.!4~!_~ __ 
[D] ---> 6.667, 82 [C] ---> 7.555, [D] ---> 6.098, 87.024 [C] ---> 6.777, [D] ---> 5.746 

Reference (5) Homer. Sidney, and Martin Lebowitz. "Inside the Yield Book"~ Appendix 
A. Prentice-Hall, 1972. 
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STEP 

1. 

2. 

3. 

4. 

5. 

F. 

7 

R 

BOND VIELD TO MATURITV 

~1 Settlement MaturityDatet 
~ Date Coupon Price+VTM +Curr.Vield 

INSTRUCTIONS 
INPUT 

DATA/UNITS 

Load side 1 and side 2 

Enter settlement date MM.DDVV 

Enter maturity date, coupon (%) MM.DDVV 
COUDon 

Enter price (% of par-100) Price 

To calculate current yield 

Tn ("nl(,,1l1nt~ n n~w TYM fnr thp C:nmp nnnrl 

at a different price Price 

Tn ~V"lll"t~ " n~w nnnrl fnr thp c:"mp c:pttlpmpnt 

date, repeat steps 3,4, and 5 

~nr " n~w c:pttlpmpnt rl"tp rpnp"t c:tpnc: ? ~ 4 

and 5 

KEYS 
OUTPUT 

DATA/UNITS 

CJCJ 0.000 
CJCJ 
~[A-I 100.000 
c=JC~ 
LriitrER_- J Accrued 
t=_J [ B] Interest 
[=::J [=-~ 
L~LLl YTM (%) 
L_~=-l c::-] 
L~ [Ji~l C.V. (%) 
L ____ ] L~ 
C~ c::::J 
~J U----::J YTM 
C=:J [ D~ .V. 
[ JL~ 
c=Jc=J 
C=]L_~ 
c::::J C ] 
c::::J c::::J 
C~[-~ 

l_ ] c::::J 
l-=:J c::::J 
L~ c::::J 
c=JCJ 
c::::J CJ 
c=JCJ 
CJCJ 
CJCJ 
CJL~ 
c=JCJ 
C==::J CJ 
CJCJ 
CJL~ 
C~[ ] 
CJCJ 
C:=J [--~ 
[:::=J c=J 
CJCJ 
c::::J [---] 
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YrU ~1 .aei:SEtURY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

081 *LBLH 21 11 Stores settlement 857 RCL6 36 86 
882 CLRG 16-53 Date 058 x -35 
B83 GSB8 23 BiJ Ml 859 STDE -r ,j,J 15 
084 GSB8 23 Be Dl 868 1 81 
885 ST02 -r 

';'--' B2 Yl 861 8 88 
886 EEX -23 062 }:: -35 
887 2 82 863 RTN 24 
888 STOD 35 14 864 *LBL8 21 Be 
8B9 RTN 24 865 HiH -21 
818 *LBLB .-, of 12 Stores 866 INT 16 34 ';:1 Mat Date, 
811 ST06 35 86 Coupon, 867 STOi 35 45 
812 CFB i .- 22 813 868 - -45 .t, Calculates N 
013 "7 BJ 869 EEX ,,-

0' -';:,j 

814 STaI 35 46 I 870 ~. B2 .;:. 

fH5 RJ· -31 871 .. , -35 
016 X:Y' -41 

I 
872 ISZI 16 26 46 

B17 GSBB .:''': tj6 M2 8-'- RTN 24 ~,,-' 

I 

I (,j 

818 GSB8 23 Be D2 1374 *LBLl 21 81 
819 ST05 -r .j,J B5 Y2 875 :] 83 
828 RCLJ 36 83 

I 
876 13 86 

821 RCU3 36 13fi I 
0 ... .., + -55 ( i 

822 - -45 L';M i 878 X:i' -41 
8"-..::,j RCL4 36 84 87Q I _. 1 Bl 
824 RCLl 36 B1 8BB - -45 
825 - -45 L';D 881 x ... ··; .... 1 -41 
826 X(/3? 16-45 882 RTN 24 
827 GSBI 23 B1 883 *LBL2 21 B2 
928 '}~\.' -41 884 j /31 '-\~i • 
829 X ,"8'7 16-45 885 2 B2 
838 GSB2 2J /32 886 + -55 
831 3 83 887 1 81 
832 8 BB 988 ST-5 35-45 135 
833 x -35 089 IU -31 
834 + -55 898 RTN oj ... 

... Of 

835 1 131 891 *LBLJ 21 83 
936 8 B8 892 RCLD 36 14 
037 8 8e 893 + -55 
838 -24 894 RTN 24 
839 RCL5 36 u5 895 *LBLC 21 13 
848 RCL2 36 82 896 FTV " ,., -11 
841 - -45 L';Y 897 DSF'3 -t·,:, 83 
842 X(IP 16-45 898 ST07 35 87 
843 GSB3 23 87 .' 1399 RCLD 36 14 
944 2 f12 188 FiJ? 16 23 13B 
845 )( -35 181 (;T04 22 84 
846 + -55 182 - -45 
847 STD5 35 85 N 183 CHS ...,..-, 

-c.~ 

048 ; B1 184 RCL6 36 86 • 
849 x:r -41 185 RCi..5 36 85 
858 \/ ...... r. .-.:::) :" 16-35 N ~ 6 mo? 186 x -35 
851 SF8 16 21 flf. 187 + -55 
852 FRC 16 44 188 RCLD 36 14 
853 - -45 109 I<:CL7 36 87 
854 ST08 35 88 118 + -55 
85S ~. 82 111 RCL5 36 fl5 .;:. 

B5£ -24 112 }~ -35 
REGISI t:H::> ~ 

0 1 2 3 4 5 6 7 8 9 
Ml Dl Y 1 Used,i Used Used,N Cou.pon Price j Used 

80 81 82 83 84 85 86 87 88 89 

A IB Ie 0 IE ~j II Control Used Used Used 100 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 -24 f ~Q y): 31 Initial guess for i 
~ t>_. 

114 GSB8 23 B8 178 Xt)' -41 
115 ReLC 36 13 171 STD4 35 B4 
116 GT07 '-,.-. B7 1~" - -45 '-'- fC. 

117 *LBL6 21 B6 173 RCL6 36 B6 
118 RCU 36 B3 174 2 B2 
119 GSB9 23 B9 175 -24 
128 STDC 35 13 176 RCU 36 83 
121 *LBU 21 87 Iterati on 177 -24 
J?? RCL9 36 89 (secant method 178 :r: -35 
123 RCLJ 36 83 of root finding) f 7Q RCLE 36 15 J. f_" 

124 ST09 35 89 188 - -45 
125 - -45 181 RCLD 36 14 
126 RCLH 36 11 182 RCL4 36 B4 
127 RCLC 36 13 183 x -35 
128 STOA -r: 

j,.. 11 184 + -55 
po - -45 185 Rr·' ":" '-"I... 36 8""' .-

138 -24 186 \.I~rl -41 - "11 ... T 

131 }: -r: -j~, 187 - -45 
132 ST-3 35-45 B3 188 RTN 24 
132 RCLJ 36 B3 189 *LBL5 21 85 Calculates YTM 
134 -24 198 RCLD 36 14 from i 
135 RND 16 24 I 191 x -35 
136 Xt8'} 16-42 192 2 B2 
137 GT06 22 86 193 .;{ -35 
138 RCLJ 36 83 I 194 RTN 24 
139 brOS ·i·" 85 195 *LBL4 21 84 Calculates i for 

LtC.. 

14B *LBL8 21 B8 Calculates 196 RCL6 36 86 M < 6 mos -
141 RCLD 36 14 lQ":" ~ B2 

i ~ !:::. i /2 
~ . '-

142 1-···X r·-, 198 -24 oJ,-

143 .~~ 55 199 + -55 
144 STOB 35 12 288 Xti' -41 
14S 2 B2 281 RCLE 36 15 
146 -24 2B2 + -55 
147 - -45 283 -24 
148 STa9 35 84 284 1 81 
149 5T03 -r: 

.j~. 83 285 - -45 
158 GSB9 23 89 286 ReL5 36 85 
151 STaR 35 Ii 287 -24 
152 RCL9 36 84 288 br05 .-,.-, 85 '-, 
153 RCLB 36 12 289 *LBLD 21 14 Calculates current 
154 + -55 218 RCL6 36 B6 yield 
155 STU3 35 83 211 RCt? 36 87 
156 GSB9 23 89 212 - -24 
15? STOC 35 13 213 RCLD 36 14 
158 RTN 24 214 .:-:: -35 
1'59 *LBL9 21 89 Evaluates 215 DSP2 -63 82 

I 168 STU3 7r: 
,.;~, 83 Price - "1~ L.b RTN 24 

161 1 Bl 217 R/-8 51 
162 + -55 
163 ST04 -r: 

,j~. 84 
164 RCL5 36 85 220 

H75 yx 31 
166 i.-i..' 52 1·'- (\ 

1 ~-t>{ RCL4 36 B4 
168 RCL8 36 88 

LABELS FLAGS SET STATUS 

~ett. date !f.1at,Dt. ,cou W Price ~urr.Yld E ON < 6 mos - FLAGS TRIG DISP 
a b c d e 1 ON OFF 

° 0 ~ DEG ~ FIX (Lg 

StoreSdate5 1 N Cal 2N Cal 3 N ri'l' 4 
; . N<f:;Mn 

2 1 0 ~ GRAD 0 SCI 0 
5. /0 Iteri'lte 7 8!:::. • 9 3 

2 0 Kl RAD 0 EN~ 0 , -+ YTM Secant Cal fen Cal 3 0 Kl n , 
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Program Title INTEREST AT MATURITY/DISCOUNTED SECURITIES ______ _ 

Contributor's Name 

Address 

City 

HEWLETT - PACKARD Cor·1PANY 
Corvallis Division 
1000 N.E. Circle Boulevard 
Corva 11 is, OR 97330 tate ______ ~ _________ Zip Code _____ _ 

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 
c;Jupon 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 
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 
yield) . 

. _--- ----------- ----------.--------~ ------~-------~---------

._._------------- ---- ~---------------------

----~-.---.-----.---------------------------------

-~--~---.----------~---------------------

-~-- ----------------------~-------------------------

Operating Limits and Warnings 

--------------~--------------------------------------

------------------

---~------ -- ----------~-------~--------

--------------- ----~ ._.- --------~-------------------------~ 

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

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

Sample Problem(s) 

Solution(s) 

Reference(s) .~. 

16. Interest at Maturity/Discounted Securities 

Price (given yield) = 

( DIMXCR+~ 
_...o..-_B ___ 1_oo_----'-}...,.-- _ ~IM-DSM x CR ) 

( 
DSM x YLD + 1) \ B 100 

B 100 

Yield (given price) = 

[ 

(~XCR+1oo) 
DIM ~ DSM x CR + PRICE -J (~)(l00) DSM 

100 
Price (given yield) =----,--::----:::-:::,,--:--

1 + YLD x DSM 
100 360 

YLD( . .) (100 - PRICE x ~)x 100 given pnce = PRICE DSM 

. . d· ) 100 (DR x DSM) PrIce (given Iscount rate = - 360 



. Sketch(es) 

Sample Problem(s) 

Solution(s) 

Reference (s) 

Example 1: 

Find the yield of the following interest at maturity security: 

DIM = 220 
DSM = 117 
Basis = 360 
CR = 5% 

Price = 99.531250 

Keystrokes: 

220 mmm 117 B 
360 m 5 m 
99.5312500 iii ------

Example 2: 

Outputs: 

6.38 (% yield) 

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

Keystrokes: Output: 

7 iii 0--------+ 99.33 (price) 

Example 3: 

Given the number of days from settlement to maturity and the discount rate of 
the following security, find the price and yield. 

DSM = 81 
DR = 5.60 

Keystrokes: Outputs: 

81 DB 5.6 om 
00------------· 
olil----------------------~· 

Example 4: 

98.74 (price) 
5.67 (% yield) 

Find the yield of the following discounted security: 

Keystrokes: 

3070 B 96.27 0 0 

DSM = 307 
Price = 96.27 

Outputs: 

~.11 1iI---------+ 4.54 (% yield) 

59 
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INTEREST AT MATURITY/ 
DSM 

DIM t DSM 
DR DISCOUNTED SECURITIE~YLD 
B CR ~ YLD 

<t> PRICE 
.¢- PRICE 

STEP INSTRUCTIONS 
INPUT 

DATA/UNITS 

r---- STEP INSTRUCTIONS 
INPUT 

DATA/UNITS 
KEYS 

OUTPUT 
DATA/UNITS 

f--- .------ c- - -- .. - - .-.. -- - .--

1 Load side 1 and side 2 
.. --. ~ -.- - - .. --- ----I 

I nterest at Matu rity 
.-- ~.--

2 Enter the following: 
.. ----- .. - _._-_.- - .--~--. -

• Days issue to maturity DIM mmm DIM 
.-..... ----.-----.--.----- .- ... --.- .. --... ----1----1 

• Days settlement to maturity DSM B DSM 
... - .-.--.-.- .. - - --.. - .. --.. t-.. -.... --- -.--.- ---·-1---/ 

• Basis (360 or 365) BASIS III BASIS 
r---- t--.-- 1---.- ---.. - .. -----c------- .- -~ -

• Coupon rate (as a percent) CR (%) II CR (%) 
r--- --.--. t- - .. -.---.--.----- -

3 Enter one of the following: 
.------t--------.. ~.- ---. f-------- -

• Yield (%) YLD (%) m YLD (%) 
r--- ----- .. ---- --- ------.--.-.. - f-------~-

• Price PRICE IJ PRICE 
-

f--- --.-----.------------- t---------.---+----t----.--- -
4 Calculate remaining variable m YLD (%) 

f--- --- -. -- -- ... ---- -.. -... t--- ---.-~----1--------. -
IJ PRICE 

--_. - -_... . ._ .. __ ._--- -_. __ ._------- . __ .. _._... -

Discounted Securities 
-----.. -.--.. --..... -------.. ---- ---.-- -----f------.-.--- -

5 Key in days settlement to 
~.---~--- - ----+------.. --------f--.---- -

maturity DSM 0 B DSM 
-- _.- --.- -. ---··-------1----------1-

6 Input one of the following: 
~-.---. .._. -_. __ ... _._ ... __ .- ------ --!-

• Discount rate DR 0 III DR 
_ .. _--

om 1-
YLD (%) YLD (%) • Yield (as a %) 

• Price PRICE IJ PRICE 1-
m YLD (%) 1-
IJ PRICE 1-

"-

f--- --. 
Calculate either or both 7 

r---
r--- ~--~--------------~~------~----~--~--~ 

KEYS 

CJ[ I 
C 1c=J 
[~r-_I 

c=J [ ] 
[---l [.. ---I 
I II ] 
[ III 
[-·I[ I 
[=-J I I 
[ . --] [----~ 
1_ ·ll-~] 
,--11 __ ] 
r-=_l L __ -] 
[ __ ] L __ .J 
L~-J [~=] 
L._J C=_-] 
r-- I[-·l 
. -

C~_J[ ·l 
L ____ J [ __ J 
[ I[~J 
[
-. -I r ... j 

______ J ~ __ 

I ~--=:J [.--] 
l_-=-=] [=:J 
C:=-l [ ... ] 
[--11_] 
[ ___ -~l l ___ ~] 
[=-.l [_~] 
r---ll l 
! - - ---~ 

[--. Jr··· I 
------- ~ 

L __ I [-l 
1=-_ l r I 
1 _____ J LJ 
[ .. --I [--=:'J 
r--] 1=--=1 
[ ll--l 
r---l,--] 
I .] [~~_--l 
I I I ] 
1--] [I 

OUTPUT 
DATA/UNITS 



61 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

8EH tLBL':; ·:'i 11 857 RCLS 36 88 <-~ 

882 STOA 35 '1 DSM :-+RA 858 -24 l. -
883 X;\, -41 859 f 81 DH1-+Rg 

.. 
884 ST09 -,c 89 868 + -55 ';I~I 

885 x:y -41 861 RCLA 36 11 
886 PIN 24 ------------------ 862 ReLB 36 Ii. 
887 tLBLB 21 12 Basis-+RB 863 - -24 
888 STUB ~r 12 864 RCLD 36 14 J..J 

889 EEX -23 10(}+Ra 865 x -35 
818 ~, 82 866 RCL8 36 B8 L 

811 SlOB 35 88 867 -24 
812 \ .. ~: I -41 868 • 81 t\ .. r l 

813 RTN 24 ------------------ 869 + -55 
814 tLBLC 21 13 CR-+RC 878 - -24 
815 STaC 35 13 871 RCL9 36 Be; 
816 RTN 24 ------------------- 872 RCLA 36 11 
817 tLBLD 21 14 873 - -45 
818 STOD 35 14 YLD-+RD 

874 R[LB 36 12 
819 n? 16 23 83 875 - -24 
828 RTN 24 ------------------- 876 ReLe 36 13 
821 RCL9 36 B9 Calc. Yield B?7 x -,C 

-,,)~J 

822 ReLB 36 12 878 ReLB 36 B8 
823 - -24 879 - -24 
824 RCLe 36 13 888 - -45 
825 x -35 881 fE,"': -23 
826 RCLe 36 88 882 ~, e--' Store price in RE• .;;. .;;. 

827 + -55 8S3 ):: -35 
828 RCL9 36 B" 884 STOf 35 15 
829 RCLA 36 11 885 UN 24 -------------------838 - -45 886 tLBLo. 21 16 11 DSM-+RA 831 ReLB 36 r' 88? STOA ~c 11 .;;. J..J 
832 -24 88S CFl 16 '-:--, B1 i:..': 

833 ReLC 36 . - 889 RTN 24 l':' ------------------834 x -35 898 tLBLt. -:>1 16 12 .... 
835 RCLE 36 15 891 SF1 16 21 Bl 
836 + -55 892 STaI ~r "",I 46 
837 -24 893 RCL'; 36 11 Calc. price given 
838 1 Bl 894 x -35 DR 
839 - -45 895 3 83 
848 RCLB 36 'i .-. 8Q -- 6 86 lL Jb 
841 x -35 897 8 88 
842 RCLA 36 11 898 -24 
843 - -24 899 EEX ~,-

-"oj 
844 ReL8 36 B8 188 -~ lr .;;. .;;. 

845 )( -35 Ie1 X:'r' -41 
B46 STOD 35 14 Store yield in RD. 182 - -45 
84? RTN 24 ------------------ 18J ST07 35 fl7 
848 tLBLE 21 15 184 GSBc 23 16 13 
B49 STOE 35 15 IB5 RCLI 36 46 
858 FJ? 16 23 83 Price-+RE 106 RTN 24 ------------------
851 RTN 24 18? *LBL, 21 16 13 Calc. yield given -------------------852 RCL9 36 tiS HIS EEX -23 price 
853 RCLB 36 12 Calc. price 189 -~ 82 .;;. 

B54 -24 11@ X;'y' -41 
855 RCLC 36 13 111 - -45 
856 x -35 

REGI~lcn.::> 
112 ' CT\-' 16-63 ~'I.' i i\ 

0 1 2 3 4 5 6 7 Used 8 100 9 DIM 
so S1 S2 S3 S4 S5 S6 S7 S8 S9 

A 
IB 360/365 Ie CR(%) 

0 
IE I I DSM YLD PRICE DISC RATE 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

41:' 
.I ... ' -24 
114 RCLH 36 11 170 

115 -24 
11 ~ ,t1 3 83 
117 - -. -0:::: 
118 6 66 
119 EEX -23 
12f1 4 84 
121 x: -35 
1'" ..... STan 35 14 
123 RTN 24 
124 tLELri .", .. 16 14 180 

'::l 

125 F1? 16 23 81 
126 GT02 22 82 
1 ~7 SroD ~r: 14 .:.., .j,.J 

128 F3') 16 ":-, f13 .:~ 

129 PTN 24 
138 RCLE 36 15 
131 GSBc 23 16 13 
132 RTN ~,. 

.::.,. ------------------133 tLBLe 21 16 15 
134 STar ~r: 

.j.' 15 190 

135 n? < ~ 23 81 .ltI i 

136 GT01 22 &1 
137 F71) 16 23 fl3 ... ': Calc. price given 
138 PTN 24 
139 1 81 

yield 
14f1 RCLD 36 14 
141 EEX -23 
142 2 62 
143 - -24 
144 RCLA 36 11 200 

145 x -35 
146 3 63 
147 6 86 
148 e 86 
149 -24 
15f1 + _c;;r: 

.... ' ..... 

151 EEX -23 
152 .; 82 0::. 

153 V-foV -41 i\p I 

154 -24 210 -
155 STOE ..,r: .:I.' 15 
156 RTN 24 
fl:""':' 
" ... Ii .LBLl 21 131 
158 RCL? 36 8i 
159 STOE ~r: 

~ .... I 15 
168 PiN 24 
161 *LBL2 21 82 
162 PCLO 36 14 

I 163 RiN 24 
164 R .--c- 51 220 

.. " ... ' 

I I 

I I 
I I 

LABELS FLAGS SET STATUS 

'DIM/DSM B Basis c CR 0 YLD E PRICE 0 
FLAGS TRIG DISP 

a DSM b DR cUsed d YLD e PRICE 1 DR ON OFF 
0 0 rRI DEG ~ FIX 181 

0 1 2 3 4 2 1 0 00 GRAD 0 SCI 0 
2 0 00 RAD 0 ENG 0 

5 6 7 8 9 3 Digit? n~ 3 0 00 
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Program Title u.s. Treasury Bill Valuation 

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

City New York 

Program Description, Equations, Variables --------------- ---

Calculates price 

a) Face Amount 
per $100 and dollar valueoLUS~ Treasul'¥-Bilis--using as--input 

b) Quote date C) Maturity date-------

d) Quotation - as a percentage yield - bid and ~sk---

As a subroutine the program also calculates actual days between and/or day of 
,--------~,~- -

the year for any date. 

Program determines value based on mean between bid and ask quotes. To find 
-- ---------

value based on either bid or ask enter that quotation for both bid and ask 
------------ .-"-"~----------

Price per $100,,:, lOD_.,._(bi~ask+~dayS t~6~aturity ) 

----------------------------------------------------

Day of Year = _ 31-0no=-lJ--±-Lda¥-QLmQ+--".~L _ _1[~O'-'4:L1(""mlUo-~),--,-+ -L2---...3]01---_____ _ 
For_Jan + FehlasLterm is __ iQnored_ 

-- .. _----------- ------------

Operating Limits and Warnings _N.Qj!rQ.Yis ion i~ mad~Ltor J eap yearS'n To comQ.ensa te it 

_ iSuon..1y _nec.e.ss_ar.Y- _to advanca~t.u.rity date by one day before enter; n9 ; t when 
the time span inclu.des Feb 29~___ ._ .. __ . __ _____ _ ______________ _ 

----- ------------ -----------------

Althoughutheyear is not uentered __ a~.QarLoJ the_J;iate_ the~am recognizes when 
a time period spans Jan lanct determiI'H~L~~tualQgriQg~ __________ _ 

Program 1 imits days to maturity to a maximum of 360 i n accor<1anc~\'!ith!ij;andarcL I>r~c ice. 

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

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

Sample Problem(s) _______________________ _ 

Face Amt Due Bid Ask Quotation Date 

a) 100,000 
----'--- --- -------------

5/15 

b 50,000 3/20 

c) 70,000 
---....:.......... 

1/15 

Solution(s) ___ ~_ of the Year 
Quote Date Due Date 

a) 41 135 
.--- ----~-----

____ --.bl _______ .3..19 _____________ 7CJ 

--c } -- --------344-- -- - -t5-----

Reference(s) ___ _ 

5.75 5.5 
------------

5.5 5.25 11/15 

5.25 5.0 12/10 

D_a.YS Between Dates _Price. Rer 
$100 

94 98.53 

J25 __ 98..Lt:t --

36- 99;49----- -

Total 
Value 

$98,531.25 

$49,066,84 

--$~;641_. 25--



STEP 

1 

2. 

3. 

4 

5. 

Treasury Bill Valuation 
Maturity 

~1 
~ 
~ Quote Dat Date Bid/Ask ace Amt. 

INSTRUCTIONS 
INPUT 

DATA/UNITS 

~ntpr Prnar~m -
Enter Quotation date mm. dd 

Nntp· C::tpn ? m~v np nmittprl if nllnt~tinn 
date is 12.31 

Enter Maturity date (note below) mm.dd 

FntE>r Duotation (nic;rount Rac;ic;) 
a) Bid X.XX% 
bl Ask X.XX% 
Nntp· Annvp nrnrprlllrp rlptprminpc::. nrir" 

using mean between bid and ask quotes-
For orice based on either bid or 
ask quote enter the quote and press 
key C twice 

Enter Face Amount 

Note: No provision is made for leap years 

if time oeriod soans Feb. 29 simolv 
inrrpac;p m~tllritv rlatp nv nnp rlav 

·v v 
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KEYS OUTPUT 
DATA/UNITS 

CJc=J 
c=JCJ 
~[ _1 
c=J l-~] 
r _--1 [ -1 
r- - J r -_l 
r-BJ [ __ .1 ~dyS 1;U 

M",+" .. ';+. [----]l -I ,_v_· VJ 

[--- ] [- -1 
[ 

--

] [--=] C 
[ __ c_-] [---l I$price per 
[-=-l r---] 100 
[- --] C H 

] 
I -----] [~_J 
[ 1 f ___ J 
l~---J [ __ I 
,----] [--~ 

l P-J [_~ Market Va lL e 
[- --IC~ 
L --] [--- J 
----- ----

[~_ -J l __ -~] 
[ --- - J [-

- ---- - l 
l--J [ ----1 
----- ----

[- _J L_=~ 
l -J L-] 

-------- -

[---j [ ~ 
-- ----

[=-] [-~ 
[- -ll--] 
----- -- ----[-- -J r--] 
------ -

[ --I [-- ~ 
.. _---- - -----

r I [ 
--

] 
--

[ 1 L --J 
--- - --r --_ 1 [--=~=l 

[ J [ ____ l 
r 1 [~~~ 
r ][-~=] 

[ 1 L ____ l 
I j L -~l 
I 

- -

II :] 



66 91 I'rc,gram 1~ls.lng I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

881 *LBU d 11 857 - -45 882 GSBe 23 16 15 Ql1o+e. c:loJ-.. 858 3 ir" 35 81 
",;., 883 STOI tA .. y o~ 'feAr 859 1 81 884 RTH .-,." .:. ... 868 x -35 885 .LBLB 2i ., .... 

Motu.,. +t clat&. J.e:. 861 + _~t::' 
w .... 886 GSBe 23 16 15 fAa" .~ '1"'- 862 RTH 24 887 RCLl 36 81 

J..--tS ~t..,UI\ .+a 863 .LBLC 21 13 
'''O~ aNJ... 888 - -45 864 R/S r< cnt'd .J~ 889 8 oe 865 *LBLC 21 ' ~ dc.tuM.iI Co ,..eat'\ .L~ 818 STOI 35 (1~ 

I~ ~ Dd'w&el\ dcJu 866 + -55 811 ;;~Y? 16-J5 867 "'I K . 
•• ~~t.ic..1 ~ '-812 GT03 22 83 868 · -24 813 CLX r, 
~ yeo" 869 -.J~ 

X -35 814 3 OJ eol U»' ,...-~ 878 3 fC 1)-,+v-,II"" e, 815 6 8£ ~Il 3'>(' 10 ,J- 871 6 86 C.1'" ".JUt" 816 5 85 TNc."r~W~~ 872 8 :jl~ 

re- tH;; 
P(,e.~ 817 + - ........ 873 .-/ . ., 

I 
· - ,-'t 818 £HTt '-. f -,-l 

874 ££X -22 819 .LBU 21 8J 875 2 82 828 CLX -51 876 - -45 821 3 83 877 CHS -":'-: . ... ~ 922 6 86 
,& c:l..." w.,.,..,. daN 978 RTH 2:; 923 8 Be 879 *LBLD ~'1 14 824 X>Y? 16-34 I. , •• ~ oS6-:.,,& 16-6J (e.c.otlU' 100 889 LSTX 825 RJ. -31 tA'.f''''! tJ.-y.s- 881 · -24 c..Oiltlut ~. clau,.,....l 

926 RTH --=." .A,s,.;~ 3'0 "w.,,\ VoJ"c, ,-'t 882 x -35 827 *LBLe 21 16 15 883 RTH 24 828 £HTt -21 
829 IHT 16 34 
938 ST02 35 02 stoIC. ,.,.""'" 
831 - -45 
832 ££X -23 
833 2 82 
834 x -35 

~to.-e.. ¥ J Il1'0,, ..... 
090 

835 ST03 35 e3 
836 2 82 

If ~.ft"'" .s l .. iu~fiI. 937 RCL2 36 82 
938 X>\J? 16-34 ,. ... caJ.J "'~ (Out." .. 
939 GTOI 22 81 
848 8 88 c.t~...".cI 11Ft ,.,,~hr 
841 GT02 22 82 
842 *LBLl 21 81 

. 
843 . -62 A~~a+ (O.,t,,,&. 
844 4 iJ4 

1"000of1u ,.tv' 100 

845 x -35 fo~ 
846 . -62 ,~ Fc.b 
847 3 OJ 
848 + -55 
849 + re-- .. '~i 
858 IHT 16 34 SET STATUS 

851 CHS .-,.-, 
FLAGS TRIG OISP -.:..:. 

852 .LBL2 ,1 fF ON OFF ~ 

853 RCL3 36 OJ 1>~""II~ 0 D Jl DEG II FIX i( 
854 -55 7)0.1 tho '/"'" 110 1 D J( GRAD D SCI D + 

D ENG D 2 D ~ RAD 855 RCL2 36 62 
3 D ~ n~ 

856 1 81 
REGISTERS 

0 1Que1'& ,r Id-'., tA 'lUll' < f't1'IIrN 31> .. y 4 5 6 7 8 9 

50 51 152 53 54 55 56 57 58 59 

A 1B 1c 0 E II 



Program Deseripfion I 
Program Title Convertible Security Analysis 

Contributor's Name Hewl ett-Packard 

Address 1000 Circle Blvd. 

City Corvall i s State Oregon 

Program Description, Equations, Variables 

Gi ven a converti b 1 e securi ty (bond or preferred stock) Pri ce (Pb L coupon or 
dividend rate (i) and the underlying common stock's price (Pc), annual 
dividend (0) and shares per convertible (C), computes; 

Indicated Convertible Price = (C) (Pc) 
Anticipated Stock Price = Pb/C 
Conversion Parity Price (Bonds only) = 1000/C 

Pb - (( C) (Pc)) Conversion Premium Percentage = 

Current Convertible Yield = i/Pb 
Pb 

Incremental Payout Return = (C) (0) - (i) (Pb) 
Pb - {( C) ( pc} 

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

67 

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

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

.-+ 

NON E 
• + 

Sample Problem(s) _________________ . _________ .. __ _ 

L ____ IiQlliLl'~i~~ = 50; Coupon Rate = 4.5% 

Stock Price= 20; Annual Dividend = $1.00 

Shares ~~L~ol1d = 20 . - -... -. ..' _ .. --_._ .. _._._-_._ ....... . 

II. Preferred Stock Price - 60 3/8; Dividend = $5.25 
~~-,------ -------- ---" - . --

__ ~_9_'TITI_on St()ck = gall2_;_ t.m111a 1 Di vi dend = $0.00 

Shares Per Bond = 2.03 

Solulion(s) 1. E _.5.!LA_4..5 R/S 20 B 1 R/S20 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 

Ant i c..Stt. p. Conv. Pro Conv. Premo Curro Y1d. Incr. Payout 
_ _IU.S ___ Q~QO 

____ Re...9g.Lfornext~a_se, hit LtL~J1Q.ther bond . 

.11-,-- __ . ____ ._._. ____ . _______ . __ ._ 

..§~37SJL~. 25 RJS_f~~ _~_ 0 R/S 2.03 C 57.86 Anti C. Con v . Pri ce 

lU_S __ 29. 74 ___ ..BLS __ lL II.... R/S_f3.}Q__R/S 20f3.)~ R/S 0.00 

Antic. Com.Pr. Cnv. Premo Curro Y1d. Incr.Pa,yout Ready for next 

ReferenCe(s) __ Thisp!ogr~.!f1 is a one for one translation of the 65 user contributed 
program #1399 written by Morris A. Nunes. 

------------



STEP 

1 

la 

2 

3 

4 

5 

6 

7 

~ 

8 

9 

10 

11 

t--

A Pb, i 
a 

0 

5 

~1 
~ 

Convertible Security Analysis 

~ Pb,l Pc ,D C 

INSTRUCTIONS 
INPUT 

DATA/UNITS 

Enter Program 
If a bond 

Enter convertible price Pb 

Enter coupon/dividend i 

Enter com price Pc 

Enter annu dividend D 

Enter shs/conversion r. 

Compute Antic. Com stock price 
Compute conversion parity price (bond) 

Compute conversion Premium % 

Compute current yield 

Comoute Incremental oavout return 

Clear and set for preferred stock 
Fnr npw rrtc::p nn tn c::tpn 1 .. nr ? 

LABELS FLAGS 

B Pc ,D c C ~ubroute E Bond 0 

b c d e 'Bond 
, 2 3Ski p par 4 2 

6 7 8 9 3 

69 

Bond 

KEYS OUTPUT 
DATA/UNITS 

CJc=J 
L::J CO 0.00 
~[~ I 
c=l LA~ J Pb 
[_. ~l [ __ ·-1 
I I [R7J] i 
I- I [ --=J 
[ .. I [~fL-.1 Pc 
[ I r-~_ I 
[ ~J UVS.J D 

L~ [ __ J 
[_II C::J ndic: ConvE r t 
l_-J C~-=-I '\..'" 

[ .. --l [US J $xx.yy 
[- .. :-'J IRISJ $xx vv 
[-=] I ___ =-1 
'---_-1 [iTl __ _S... $xx.vv 
[~.J [ __ J 
[~.~ [E~J $xx.yy 
[: .J I.~~~ 
[-~] [][SJ $xx.yy 
l·] [--I 
---- -----

l .-=J [RIS] 0.00 
[-= ~~ J L=_-~ 
[--J L-] 
-- ----- ._---

r= -] C=..-J 
[=-=J [:-=:J 
[- -1 [- -] 
--- -- --_.""-

[=~_~ C--] 
L =:'-~l r-~ 

-- ----

[- ·1 [ ----J 
[_.l [_~=] 
[ --I r- J 
r IJ-~ 

SET STATUS 

FLAGS TRIG DISP 

ON OFF 
0 0 0 DEG 0 FIX 0 , 0 0 GRAD 0 SCI 0 
2 0 r:J RAD 0 ENG 0 
3 0 0 

n __ 



70 97 IJrc'~ram I~is'in~ I 
STEP ~V"'ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

881 lJLBLfi 21 j; 

856 RCL4 36 84 .L.L 

882 ENH -21 Enter Pb as? RCL5 36 85 Calculate incre-883 ENT1 -21 858 x -35 mental payout re-884 Fj'l if. 23 til If bond, multo by 10 859 - -45 turn and display 
.L : 

885 GSB6 ':'7 06 to reflect $ value 86B RCLl 36 81 ~~I 

as a percentage 8B6 STOl 7r. 81 861 R'" ~ 36 86 "" Display Ph .... Lo 
BB? iU -31 B62 - -45 Enter i BBB R/S 51 -- B63 - -24 
889 ENH -21 

by lC 864 1 til If bond, multo .L 

BIB P/H -21 B65 8 Btl 811 F1 <;. j .- 23 81 to refl ect $ va lue 866 B Bt. .LO 

812 GSB6 23 B6 h 867 .X. -35 B13 5T02 35 82 868 Rcc 51 i . " , .. ! ..... 
814 R.J· -31 Display 

869 CF1 16 22 01 815 RTN 24 87B CLX -51 Set program for 
816 *LBLB 21 ... -, 

871 EHH -21 preferred stock lL Enter Pc 
clear stack to Bl? ST03 ~r 133 Bn ENTt -21 ,j,J . ~ 
show \'\'eady fer next 818 R .. ·C 51 8?3 ENT'r -21 •• oJ 

819 ST04 -r: 04 Enter D 874 RTN 24 case .j .... J 

828 RTN 24 875 *LBLE 21 15 Set program for an-B21 *LBLC .:. 1 13 Enter shs/convert 876 SF1 16 21 131 al¥~is of a bond .:...L 

8"·-' ST05 ~r B5 13 7
"' RTN 24 .ca LL ,j~1 

I ( 

823 RCLJ 36 83 Calculate indicate Bl8 *LEL6 21 86 Produce the number 824 .~( ~c convertible price & B7Q 1 81 10 here, to be 
-,j~i ,_. 

825 5T06 35 86 save 888 0 88 call ed as needed 826 Fl? 16 23 til If bond,lO ... for 881 X' 'c 
steps -,j,J to save prog. 827 GSB7 23 87 Market price 882 RTN 24 

828 R.·"$ 51 Display/qo 883 *LBL7 21 87 
829 RCLl 36 81 Calculate anti cipat- 884 1 fH 
838 RCL5 36 B5 ed common stock prj ce 385 f1 Bfi 
1331 -24 Display/go ! 886 -24 B32 R .. ·"S 51 Test for Pfd. Stk. BS? RTN 24 
833 FP 16 23 131 If skip 888 ~:LBL8 21 88 .-
8J4 GSB8 23 85 so 

889 i 81 835 R·"C· 51 898 EEX -23 Produce $1000 par ..... ,.; 

836 *LBU .. ~ 133 891 7 83 value and calculate Ll 
~. 

8~~ RCLl 36 81 8Q ';' RCL5 36 B5 conversion parity :..{ 
.~ 

838 RCL6 36 86 Calculate conversion 893 - -24 principle 
839 - -45 premium percentage 894 RTN 24 
848 RCLl 36 81 and display 895 R.· .. S r' as a ~'J. 1341 -24 percentage 
042 1 t11 
843 8 B6 
844 8 8ft 100 

845 :~( -35 
1346 R···S 51 
847 RCL2 36 82 
848 RCLl 36 81 Calculate current 849 -24 convertible yield BS8 1 €II and display as a 851 [; €lEi percentage 952 e €lEi 
BSJ .:{ -35 
854 R."$ 51 110 

855 RCL2 36 82 
I I 

REGISTERS 
0 1 Pb 2 i 3 Pc 

4 
D 5 

C 
6rndl c.. 7 
con v Pnce 

8 9 

50 51 52 53 54 55 56 57 58 59 

A TB Ie 0 E I I 



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. Everyone 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. By subscribing to our Users' Library, you'll have 
at your fingertips, literally hundreds of different programs. No longer will you have to: research the 
application; program the solution; debug the program; or complete the documentation. Simply key 
your program to obtain your solution. In addition, programs from the library may be used as a source 
of programming techniques in your application area. 

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

Users' Library Solutions Books 
Hewlett-Packard recently added a unique problem-solving contribution to its existing software 

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

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

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

Options/Technical Stock Analysis 
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 jDISCOUNTED SECURITIES 

U.S. TREASURY BILL VALUATION 

CONVERTIBLE SECURITY ANALYSIS 

HEWLETT' PACKARD 

1000 N.E. Circle Blvd., Corvallis, OR 97330 
Reorder No. 00097-14010 Printed in U.S.A. 00097-90185 
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