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Welcome to the HP 10BII

<RXU�+3���%,,�UHIOHFWV�WKH�VXSHULRU�TXDOLW\�DQG�DWWHQWLRQ�WR�GHWDLO�LQ�
HQJLQHHULQJ�DQG�PDQXIDFWXULQJ�WKDW�KDYH�GLVWLQJXLVKHG�+HZOHWW�3DFNDUG�
SURGXFWV�IRU����\HDUV��+HZOHWW�3DFNDUG�VWDQGV�EHKLQG�WKLV�FDOFXODWRU³ZH�
RIIHU�H[SHUWLVH�WR�VXSSRUW�LWV�XVH��VHH�LQVLGH�WKH�EDFN�FRYHU��DQG�
ZRUOGZLGH�VHUYLFH�

Hewlett-Packard Quality

2XU�FDOFXODWRUV�DUH�PDGH�WR�H[FHO�DQG�WR�EH�HDV\�WR�XVH�
n 7KLV�FDOFXODWRU�LV�GHVLJQHG�WR�ZLWKVWDQG�WKH�GURSV��YLEUDWLRQV��

SROOXWDQWV��VPRJ��R]RQH���WHPSHUDWXUH�H[WUHPHV��DQG�KXPLGLW\�
YDULDWLRQV�WKDW�LW�PD\�HQFRXQWHU�LQ�HYHU\GD\�ZRUN�OLIH�

n 7KH�FDOFXODWRU�DQG�LWV�PDQXDO�KDYH�EHHQ�GHVLJQHG�DQG�WHVWHG�IRU�HDVH�
RI�XVH��:H�DGGHG�PDQ\�H[DPSOHV�WR�KLJKOLJKW�WKH�YDULHG�XVHV�RI�WKH�
FDOFXODWRU�

n /RZ�SRZHU�HOHFWURQLFV�DQG�DQ�DGYDQFHG�SRZHU�PDQDJHPHQW�V\VWHP�
JLYHV�H[WHQGHG�EDWWHU\�OLIH�

n 7KH�PLFURSURFHVVRU�KDV�EHHQ�RSWLPL]HG�IRU�IDVW�DQG�UHOLDEOH�
FRPSXWDWLRQV�XVLQJ����GLJLWV�LQWHUQDOO\�IRU�SUHFLVH�UHVXOWV�

n ([WHQVLYH�UHVHDUFK�KDV�FUHDWHG�D�GHVLJQ�WKDW�KDV�PLQLPL]HG�WKH�
DGYHUVH�HIIHFWV�RI�VWDWLF�HOHFWULFLW\��D�SRWHQWLDO�FDXVH�RI�PDOIXQFWLRQV�
DQG�GDWD�ORVV�LQ�FDOFXODWRUV�

10B.book  Page 3  Wednesday, June 21, 2000  5:19 PM



4 Welcome to the HP 10BII

Features

7KH�IHDWXUHV�RI�WKH�+3���%,,�DQG�WKH�PDQXDO�UHIOHFW�WKH�QHHGV�DQG�
ZLVKHV�RI�PDQ\�FXVWRPHUV�
n $�ODUJH����FKDUDFWHU�GLVSOD\�
n $Q�$W�D�*ODQFH�VHFWLRQ�LQ�WKH�PDQXDO�IRU�TXLFN�UHIHUHQFH�
n $SSOLFDWLRQV�WR�VROYH�EXVLQHVV�DQG�ILQDQFLDO�WDVNV�

� 7LPH�9DOXH�RI�0RQH\��/RDQV��VDYLQJV��OHDVHV��DQG�DPRUWL]DWLRQ�
VFKHGXOHV�

� ,QWHUHVW�&RQYHUVLRQ��1RPLQDO�DQG�HIIHFWLYH�UDWHV�

� &DVK�)ORZV��1HW�SUHVHQW�YDOXH�DQG�LQWHUQDO�UDWH�RI�UHWXUQ�

� %XVLQHVV�3HUFHQWDJHV��3HUFHQW�FKDQJH��PDUNXS��DQG�PDUJLQ�
FDOFXODWLRQV�

� 6WDWLVWLFV��0HDQ��VWDQGDUG�GHYLDWLRQ��FRUUHODWLRQ�FRHIILFLHQW��DQG�
OLQHDU�UHJUHVVLRQ�IRUHFDVWLQJ��SOXV�RWKHU�VWDWLVWLFDO�FDOFXODWLRQV�

n (QRXJK�PHPRU\�WR�VWRUH�DQ�LQLWLDO�FDVK�IORZ�DQG����FDVK�IORZ�
JURXSV��ZLWK�XS�WR����FDVK�IORZV�SHU�JURXS�

n 7HQ�QXPEHUHG�VWRUDJH�UHJLVWHUV�
n (DV\�DFFHVV�WR�IXQFWLRQV�VDYHV�NH\VWURNHV�DQG�DGGV�FRQYHQLHQFH�

� $XWR�LQFUHPHQW�FDSDELOLW\�IRU�DPRUWL]DWLRQ�VFKHGXOHV�

� /DEHOV�IRU�DPRUWL]DWLRQ�DQG�FDVK�IORZV�

� $XWRPDWLF�FRQVWDQW�

� ��NH\�PHPRU\�

n 0DQ\�H[DPSOHV�DUH�LQFOXGHG�LQ�WKH�PDQXDO�VR�\RX�FDQ�FRPELQH�WKHP�
IRU�\RXU�VSHFLILF�QHHGV�
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11At a Glance...

At a Glance...

7KLV�VHFWLRQ�LV�GHVLJQHG�IRU�\RX�LI�\RX·UH�DOUHDG\�IDPLOLDU�ZLWK�FDOFXODWRU�
RSHUDWLRQ�RU�ILQDQFLDO�FRQFHSWV��<RX�FDQ�XVH�LW�IRU�TXLFN�UHIHUHQFH��7KH�
UHVW�RI�WKH�PDQXDO�LV�ILOOHG�ZLWK�H[SODQDWLRQV�DQG�H[DPSOHV�RI�WKH�
FRQFHSWV�SUHVHQWHG�LQ�WKLV�VHFWLRQ�

Basics—At a Glance...

Keys: Display: Description:

1 0.00 7XUQV�FDOFXODWRU�RQ�
*�[orange label] 0.00 'LVSOD\V�VKLIW�

DQQXQFLDWRU��SHIFT��
* 0.00 'LVFRQWLQXHV�VKLIW�
���R 12_ (UDVHV�ODVW�FKDUDFWHU�
% 0.00 &OHDUV�GLVSOD\�
*j 0.00 &OHDUV�VWDWLVWLFV�

PHPRU\�
*& 0.00 &OHDUV�DOO�PHPRU\�
*W 7XUQV�FDOFXODWRU�RII�
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12 At a Glance...

Percentages—At a Glance...

$GG�����WR��������

)LQG�WKH�PDUJLQ�LI�WKH�FRVW�LV��������DQG�VHOOLQJ�SULFH�LV��������

,I�WKH�FRVW�LV��������DQG�WKH�PDUNXS�LV������ZKDW�LV�WKH�VHOOLQJ�SULFH"

D 3HUFHQW�
7 &RVW�
c 3ULFH�
] 0DUJLQ�
� 0DUNXS�

Keys: Display: Description:

�����
 17.50 (QWHUV�QXPEHU�
��D� 20.13 $GGV�����

��7 15.00 (QWHUV�FRVW�
��c 22.00 (QWHUV�SULFH�
] 31.82 &DOFXODWHV�PDUJLQ�

��7 20.00 (QWHUV�FRVW�
��� 33.00 (QWHUV�PDUNXS�
c 26.60 &DOFXODWHV�SULFH�
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At a Glance... 13

Memory Keys—At a Glance…

0XOWLSO\���������DQG����E\����VWRULQJ�´ï��µ�DV�D�FRQVWDQW�RSHUDWLRQ�

6WRUH�����LQ�UHJLVWHU����WKHQ�UHFDOO�LW�

- 6WRUHV�D�FRQVWDQW�RSHUDWLRQ�
� 6WRUHV�D�YDOXH�LQ�WKH�0�UHJLVWHU��PHPRU\�ORFDWLRQ��
a 5HFDOOV�D�YDOXH�IURP�WKH�0�UHJLVWHU�
� $GGV�D�YDOXH�WR�WKH�QXPEHU�VWRUHG�LQ�WKH�0�UHJLVWHU�
*! 6WRUHV�D�YDOXH�LQ�D�QXPEHUHG�UHJLVWHU�
� 5HFDOOV�D�YDOXH�IURP�D�QXPEHUHG�UHJLVWHU�

Keys: Display: Description:

��"�- 7.00 6WRUHV�´ï��µ�DV�D�
FRQVWDQW�RSHUDWLRQ�

� 119.00 0XOWLSOLHV����ï���
��� 154.00 0XOWLSOLHV����ï���
��� 175.00 0XOWLSOLHV����ï���

���*!� 519.00 6WRUHV�LQ�UHJLVWHU���
% 0.00 &OHDUV�GLVSOD\�
�� 519.00 5HFDOOV�UHJLVWHU���
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14 At a Glance...

Time Value of Money (TVM)—At a Glance…

(QWHU�DQ\�IRXU�RI�WKH�ILYH�YDOXHV�DQG�VROYH�IRU�WKH�ILIWK�

$�QHJDWLYH�VLJQ�LQ�WKH�GLVSOD\�UHSUHVHQWV�PRQH\�SDLG�RXW��
PRQH\�UHFHLYHG�LV�SRVLWLYH�

,I�\RX�ERUURZ����������39��IRU�����PRQWKV��1��DW�����LQWHUHVW��,�<5���
ZKDW�LV�WKH�PRQWKO\�UHSD\PHQW"

6HW�WR�(QG�PRGH��3UHVV�*O�LI�BEGIN DQQXQFLDWRU�LV�GLVSOD\HG�

P 1XPEHU�RI�SD\PHQWV�
. ,QWHUHVW�SHU�\HDU�
� 3UHVHQW�YDOXH�
2 3D\PHQW�
/ )XWXUH�YDOXH�
*O %HJLQ�RU�(QG�PRGH�
*b 1XPEHU�RI�SD\PHQWV�SHU�\HDU�PRGH�

Keys: Display: Description:

��*b 12.00 6HWV�SD\PHQWV�SHU�\HDU�
���P 360.00 (QWHUV�QXPEHU�RI�

SD\PHQWV�
��. 10.00 (QWHUV�LQWHUHVW�SHU�

\HDU�
������ 14,000.00 (QWHUV�SUHVHQW�YDOXH�
�/ 0.00 (QWHUV�IXWXUH�YDOXH�
2 –122.86 &DOFXODWHV�SD\PHQW�LI�

SDLG�DW�HQG�RI�SHULRG�
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At a Glance... 15

TVM What if…—At a Glance…

,W�LV�QRW�QHFHVVDU\�WR�UHHQWHU�790�YDOXHV�IRU�HDFK�H[DPSOH��
8VLQJ�WKH�YDOXHV�\RX�MXVW�HQWHUHG��SDJH �����KRZ�PXFK�FDQ�
\RX�ERUURZ�LI�\RX�ZDQW�D�SD\PHQW�RI��������"

+RZ�PXFK�FDQ�\RX�ERUURZ�DW�D������LQWHUHVW�UDWH"

Keys: Display: Description:

���(2 –100.00 (QWHUV�QHZ�SD\PHQW�
DPRXQW���0RQH\�SDLG�
RXW�LV�QHJDWLYH��

� 11,395.08 &DOFXODWHV�DPRXQW�\RX�
FDQ�ERUURZ�

���. 9.50 (QWHUV�QHZ�LQWHUHVW�
UDWH�

� 11,892.67 &DOFXODWHV�QHZ�SUHVHQW�
YDOXH�IRU���������
SD\PHQW�DQG������
LQWHUHVW�

��. 10.00 5HHQWHUV�RULJLQDO�
LQWHUHVW�UDWH�

������ 14,000.00 5HHQWHUV�RULJLQDO�
SUHVHQW�YDOXH�

2 –122.86 &DOFXODWHV�RULJLQDO�
SD\PHQW�
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16 At a Glance...

Amortization—At a Glance…

$IWHU�FDOFXODWLQJ�D�SD\PHQW�XVLQJ�7LPH�9DOXH�RI�0RQH\�
�790���HQWHU�WKH�SHULRGV�WR�DPRUWL]H�DQG�SUHVV�*���
7KHQ�SUHVV���WR�FRQWLQXDOO\�F\FOH�WKURXJK�WKH�SULQFLSDO��
LQWHUHVW��DQG�EDODQFH�YDOXHV��LQGLFDWHG�E\�WKH�PRIN��INT��
DQG�BAL�DQQXQFLDWRUV�UHVSHFWLYHO\��

8VLQJ�WKH�SUHYLRXV�790�H[DPSOH��SDJH �����DPRUWL]H�D�
VLQJOH�SD\PHQW�DQG�WKHQ�D�UDQJH�RI�SD\PHQWV�

$PRUWL]H�WKH���WK�SD\PHQW�RI�WKH�ORDQ�

$PRUWL]H�WKH��VW�WKURXJK���WK�ORDQ�SD\PHQWV�

Keys: Display: Description:

��0 20.00 (QWHUV�SHULRG�WR�
DPRUWL]H�

*� 20 – 20 'LVSOD\V�SHULRG�WR�
DPRUWL]H�

� –7.25 'LVSOD\V�SULQFLSDO�
� –115.61 'LVSOD\V�LQWHUHVW��

�0RQH\�SDLG�RXW�LV�
QHJDWLYH��

� 13,865.83 'LVSOD\V�EDODQFH�

�0�� 12_ (QWHUV�UDQJH�RI�SHULRGV�
WR�DPRUWL]H�

*� 1 – 12 'LVSOD\V�UDQJH�RI�
SHULRGV��SD\PHQWV��

� –77.82 'LVSOD\V�SULQFLSDO�
� –1,396.50 'LVSOD\V�LQWHUHVW��

�0RQH\�SDLG�RXW�LV�
QHJDWLYH��

� 13,922.18 'LVSOD\V�EDODQFH�
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At a Glance... 17

Interest Rate Conversion—At a Glance…

7R�FRQYHUW�EHWZHHQ�QRPLQDO�DQG�HIIHFWLYH�LQWHUHVW�UDWHV��
HQWHU�WKH�NQRZQ�UDWH�DQG�WKH�QXPEHU�RI�SHULRGV�SHU�\HDU��
WKHQ�VROYH�IRU�WKH�XQNQRZQ�UDWH�

)LQG�WKH�DQQXDO�HIIHFWLYH�LQWHUHVW�UDWH�RI�����QRPLQDO�LQWHUHVW�
FRPSRXQGHG�PRQWKO\�

*� 1RPLQDO�LQWHUHVW�SHUFHQW�
*Z (IIHFWLYH�LQWHUHVW�SHUFHQW�
*b 3HULRGV�SHU�\HDU�

Keys: Display: Description:

��*� 10.00 (QWHUV�QRPLQDO�UDWH�
��*b 12.00 (QWHUV�SD\PHQWV�SHU�

\HDU�
*Z 10.47 &DOFXODWHV�DQQXDO�

HIIHFWLYH�LQWHUHVW�
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18 At a Glance...

IRR/YR and NPV—At a Glance…

,I�\RX�KDYH�DQ�LQLWLDO�FDVK�RXWIORZ�RI����������IROORZHG�E\�PRQWKO\�FDVK�
LQIORZV�RI�������������������������DQG����������ZKDW�LV�WKH�,55�<5"�
:KDW�LV�WKH�,55�SHU�PRQWK"

:KDW�LV�WKH�139�LI�WKH�GLVFRXQW�UDWH�LV����"

*b 1XPEHU�RI�SHULRGV�SHU�\HDU��GHIDXOW�LV�����
, &DVK�IORZV��XS�WR�����´Mµ�LGHQWLILHV�WKH�FDVK�IORZ�QXPEHU��
*C 1XPEHU�RI�FRQVHFXWLYH�WLPHV�FDVK�IORZ�´Mµ�RFFXUV�
*9 ,QWHUQDO�UDWH�RI�UHWXUQ�SHU�\HDU�
*N 1HW�SUHVHQW�YDOXH�

Keys: Display: Description:

*& 0.00 &OHDUV�DOO�PHPRU\�
��*b 12.00 6HWV�SD\PHQWV�SHU�\HDU�
�����(, –40,000.00 (QWHUV�LQLWLDO�RXWIORZ�
����, 4,700.00 (QWHUV�ILUVW�FDVK�IORZ�
����, 7,000.00 (QWHUV�VHFRQG�FDVK�IORZ�
�*C 2.00 (QWHUV�QXPEHU�RI�FRQVHF�

XWLYH�WLPHV�FDVK�IORZ�
RFFXUV�

�����, 23,000.00 (QWHUV�WKLUG�FDVK�IORZ�
*9 15.96 &DOFXODWHV�,55�<5�
d��� 1.33 &DOFXODWHV�,55�SHU�

PRQWK�

��. 10.00 (QWHUV�,�<5�
*N 622.85 &DOFXODWHV�139�
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At a Glance... 19

Statistics—At a Glance…

8VLQJ�WKH�IROORZLQJ�GDWD��ILQG�WKH�PHDQV�RI�[�DQG�\��WKH�VDPSOH�VWDQGDUG�
GHYLDWLRQV�RI�[�DQG�\��DQG�WKH�\�LQWHUFHSW�DQG�WKH�VORSH�RI�WKH�OLQHDU�
UHJUHVVLRQ�IRUHFDVW�OLQH��7KHQ��XVH�VXPPDWLRQ�VWDWLVWLFV�WR�ILQG�Q�DQG�Σ[\�

*j &OHDU�VWDWLVWLFDO�UHJLVWHUV�
QXPEHU�A (QWHU�RQH�YDULDEOH�VWDWLVWLFDO�GDWD�
QXPEHU�*@ 'HOHWH�RQH�YDULDEOH�VWDWLVWLFDO�GDWD�
QXPEHU��0 �QXPEHU��A (QWHU�WZR�YDULDEOH�VWDWLVWLFDO�GDWD�
QXPEHU��0 �QXPEHU��*@ 'HOHWH�WZR�YDULDEOH�VWDWLVWLFDO�GDWD�
*$*i 0HDQV�RI�[�DQG�\�
*E 0HDQ�RI�[�ZHLJKWHG�E\�\�
*:*i 6DPSOH�VWDQGDUG�GHYLDWLRQV�RI�[�DQG�\�
*M*i 3RSXODWLRQ�VWDQGDUG�GHYLDWLRQV�RI�[�DQG�\�
\�YDOXH�*3*i (VWLPDWH�RI�[�DQG�FRUUHODWLRQ�FRHIILFLHQW�
[�YDOXH�*4 (VWLPDWH�RI�\�
�*4*i \�LQWHUFHSW�DQG�VORSH�

x-data 2 4 6

y-data 50 90 160
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20 At a Glance...

Keys: Display: Description:

*j 0.00 &OHDUV�VWDWLVWLFV�UHJLVWHUV�

�0��A 1.00 (QWHUV�ILUVW�[�\�SDLU�

�0��A 2.00 (QWHUV�VHFRQG�[�\�SDLU�

�0���A 3.00 (QWHUV�WKLUG�[�\�SDLU�

*$ 4.00 'LVSOD\V�PHDQ�RI�[�

*i 100.00 'LVSOD\V�PHDQ�RI�\�

*: 2.00 'LVSOD\V�VDPSOH�VWDQ�
GDUG�GHYLDWLRQ�RI�[�

*i 55.68 'LVSOD\V�VDPSOH�VWDQ�
GDUG�GHYLDWLRQ�RI�\�

�*4 –10.00 'LVSOD\V�\�LQWHUFHSW�RI�
UHJUHVVLRQ�OLQH��SUH�
GLFWHG� �YDOXH�IRU�[� ����

*i 27.50 'LVSOD\V�VORSH�RI�
UHJUHVVLRQ�OLQH�

)� 3.00 'LVSOD\V�Q��QXPEHU�RI�
GDWD�SRLQWV�HQWHUHG�

)� 1,420.00 'LVSOD\V�Σ[\��VXP�RI�WKH�
SURGXFWV�RI�[��DQG�
\�YDOXHV�

ŷ
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Keyboard Map

1. Time value of money (page 53)
2. Separate two numbers (page 28)
3. Percent (page 33)
4. Constant (page 37)
5. Store and recall (page 40)
6. Change sign (page 24)
7. Statistics key (page 27)
8. Shift key (page 27)
9. Clear display, cancel operation 

(page 25)
10. Clear all memory (page 25)
11. On (page 87)
12. Statistical functions (page 87)

13. n through Σxy: statistical 
summation registers (page 88)

14. 3-key memory (page 39)
15. Backspace (page 25)
16. Accumulate statistical data 

(page 86)
17. Cash flows (page 75)
18. Business functions: margin, 

markup, cost, price (page 35)
19. Interest conversion (page 72)
20. Amortization (page 67)
21. Annunciator lines (page 26)
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1: Getting Started 23

1

Getting Started

Power On and Off

7R�WXUQ�RQ�\RXU�+3���%,,��SUHVV�1��7R�WXUQ�WKH�FDOFXODWRU�
RII��SUHVV�WKH�RUDQJH�VKLIW�NH\��*���WKHQ�1��DOVR�ZULWWHQ�*�
W��

6LQFH�WKH�FDOFXODWRU�KDV�FRQWLQXRXV�PHPRU\��WXUQLQJ�LW�RII�
GRHV�QRW�DIIHFW�WKH�LQIRUPDWLRQ�\RX�KDYH�VWRUHG��7R�
FRQVHUYH�HQHUJ\��WKH�FDOFXODWRU�WXUQV�LWVHOI�RII�DSSUR[LPDWHO\�

���PLQXWHV�DIWHU�\RX�VWRS�XVLQJ�LW��7KH�FDOFXODWRU�XVHV�WZR�OLWKLXP�
EDWWHULHV��,I�\RX�VHH�WKH�ORZ�EDWWHU\�V\PERO�� ��LQ�WKH�GLVSOD\��UHSODFH�
WKH�EDWWHULHV��5HIHU�WR�DSSHQGL[�$�IRU�PRUH�LQIRUPDWLRQ�

Adjusting the Display Contrast

7R�FKDQJH�WKH�EULJKWQHVV�RI�WKH�GLVSOD\��KROG�GRZQ�1�DQG�WKHQ�SUHVV�
�
RU���

Simple Arithmetic Calculations

Arithmetic Operators. 7KH�IROORZLQJ�H[DPSOHV�GHPRQVWUDWH�XVLQJ�WKH�
DULWKPHWLF�RSHUDWRUV�
�����"��DQG�d�

,I�\RX�SUHVV�PRUH�WKDQ�RQH�RSHUDWRU�FRQVHFXWLYHO\��IRU�H[DPSOH�
���
�
"�
��DOO�DUH�LJQRUHG�H[FHSW�WKH�ODVW�RQH�

,I�\RX�PDNH�D�W\SLQJ�PLVWDNH�ZKLOH�HQWHULQJ�D�QXPEHU��SUHVV�R�WR�HUDVH�
WKH�LQFRUUHFW�GLJLWV�
.
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24 1: Getting Started

:KHQ�D�FDOFXODWLRQ�KDV�EHHQ�FRPSOHWHG��E\�SUHVVLQJ�����SUHVVLQJ�D�
QXPEHU�NH\�VWDUWV�D�QHZ�FDOFXODWLRQ�

,I�\RX�SUHVV�DQ�RSHUDWRU�NH\�DIWHU�FRPSOHWLQJ�D�FDOFXODWLRQ��WKH�
FDOFXODWLRQ�LV�FRQWLQXHG�

<RX�FDQ�GR�FKDLQ�FDOFXODWLRQV�ZLWKRXW�XVLQJ���DIWHU�HDFK�VWHS�

&KDLQ�FDOFXODWLRQV�DUH�LQWHUSUHWHG�LQ�WKH�RUGHU�LQ�ZKLFK�WKH\�DUH�HQWHUHG��
&DOFXODWH�������ï���

Negative Numbers. (QWHU�WKH�QXPEHU�DQG�SUHVV�(�WR�FKDQJH�WKH�VLJQ��
&DOFXODWH�²���¸���

Keys: Display: Description:

�����
�
������

87.18 $GGV�������DQG�������

��"������ 240.92 &DOFXODWHV����ï�������


������ 356.42 &RPSOHWHV�FDOFXODWLRQ�
RI����������������

���"����d 36.92 3UHVVLQJ�d�GLVSOD\V�
LQWHUPHGLDWH�UHVXOW�
���� ï�������

���� 40.57 &RPSOHWHV�FDOFXODWLRQ�

�
�" 13.00 $GGV�������
�� 39.00 0XOWLSOLHV����ï���

Keys: Display: Description:

��( –75_ &KDQJHV�WKH�VLJQ�RI����
d��� –25.00 &DOFXODWHV�UHVXOW�
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1: Getting Started 25

Understanding the Display and Keyboard

Cursor

7KH�FXUVRU���B���LV�YLVLEOH�ZKHQ�\RX�DUH�HQWHULQJ�D�QXPEHU�

Clearing the Calculator

:KHQ�WKH�FXUVRU�LV�RQ��R�HUDVHV�WKH�ODVW�GLJLW�\RX�HQWHUHG��
2WKHUZLVH��R�FOHDUV�WKH�GLVSOD\�DQG�FDQFHOV�WKH�
FDOFXODWLRQ�

:KLOH�\RX�DUH�HQWHULQJ�D�QXPEHU��SUHVVLQJ�%�FOHDUV�LW�WR�
]HUR��2WKHUZLVH��%�FOHDUV�WKH�GLVSOD\�RI�LWV�FXUUHQW�
FRQWHQWV�DQG�FDQFHOV�WKH�FXUUHQW�FDOFXODWLRQ��

Clearing Messages.:KHQ�WKH�+3���%,,�LV�GLVSOD\LQJ�DQ�HUURU�PHVVDJH��
R�RU�%�FOHDUV�WKH�PHVVDJH�DQG�UHVWRUHV�WKH�RULJLQDO�FRQWHQWV�RI�WKH�
GLVSOD\��6HH�´0HVVDJHVµ�RQ�SDJH ����IRU�D�FRPSOHWH�OLVW�RI�
PHVVDJHV�DQG�PHDQLQJV��

Clearing Memory

7R�FOHDU�DOO�PHPRU\�DQG�UHVHW�FDOFXODWRU�PRGHV��SUHVV�DQG�KROG�GRZQ�1��
WKHQ�SUHVV�DQG�KROG�GRZQ�ERWK�P�DQG�/��:KHQ�\RX�UHOHDVH�DOO�WKUHH��DOO�
PHPRU\�LV�FOHDUHG��7KH�All Clear�PHVVDJH�LV�GLVSOD\HG��

Keys Description

*& &OHDUV�DOO�PHPRU\��'RHV�QRW�UHVHW�PRGHV�


*j &OHDUV�VWDWLVWLFDO�PHPRU\�


 0RGHV�RQ�\RXU�+3���%,,�DUH�QXPEHU�RI�SD\PHQWV�SHU�\HDU��SDJH �����%HJLQ�DQG�(QG��SDJH �����
DQG�WKH�GLVSOD\�IRUPDWV��SDJH ����
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26 1: Getting Started

Annunciators

$QQXQFLDWRUV�DUH�V\PEROV�LQ�WKH�GLVSOD\�WKDW�LQGLFDWH�WKH�VWDWXV�RI�WKH�
FDOFXODWRU�

Annunciator Status

SHIFT 7KH�VKLIW�NH\��*��KDV�EHHQ�SUHVVHG��:KHQ�DQRWKHU�
NH\�LV�SUHVVHG��WKH�IXQFWLRQ�ODEHOHG�LQ�RUDQJH�RQ�WKH�
NH\�LV�H[HFXWHG�

STATS 7KH�VWDWLVWLFV�NH\��)��LV�DFWLYH��:KHQ�DQRWKHU�NH\�LV�
SUHVVHG��WKH�IXQFWLRQ�ODEHOHG�LQ�PDXYH�DERYH�WKH�
NH\�LV�H[HFXWHG�

PEND $Q�RSHUDWLRQ�LV�ZDLWLQJ�IRU�DQRWKHU�RSHUDQG�
BEGIN %HJLQ�PRGH�LV�DFWLYH��SDJH �����WKDW�LV��SD\�

PHQWV�DUH�DW�WKH�EHJLQQLQJ�RI�D�SHULRG�
INPUT 7KH�0�NH\�KDV�EHHQ�SUHVVHG�DQG�D�QXPEHU�VWRUHG�

%DWWHU\�SRZHU�LV�ORZ��SDJH �����
AMORT 7KH�DPRUWL]DWLRQ�DQQXQFLDWRU�LV�OLW��WRJHWKHU�ZLWK�

RQH�RI�WKH�IROORZLQJ�IRXU�DQQXQFLDWRUV��
BAL 7KH�EDODQFH�RI�DQ�DPRUWL]DWLRQ�LV�GLVSOD\HG�

�SDJH ����
INT 7KH�LQWHUHVW�RI�DQ�DPRUWL]DWLRQ�LV�GLVSOD\HG�

�SDJH ����
PRIN 7KH�SULQFLSDO�RI�DQ�DPRUWL]DWLRQ�LV�GLVSOD\HG�

�SDJH ����
PER $�UDQJH�RI�SHULRGV�IRU�DQ�DPRUWL]DWLRQ�LV�XVHG�

�SDJH ����
C-FLOW 7KH�FDVK�IORZ�DQQXQFLDWRU�LV�OLW��WRJHWKHU�ZLWK�RQH�

RI�WKH�IROORZLQJ���DQQXQFLDWRUV�
CF 7KH�FDVK�IORZ�QXPEHU�DSSHDUV�EULHIO\��WKHQ�WKH�

FDVK�IORZ�LV�VKRZQ�
N 7KH�FDVK�IORZ�QXPEHU�DSSHDUV�EULHIO\��WKHQ�WKH�

QXPEHU�RI�WLPHV�WKH�FDVK�IORZ�LV�UHSHDWHG�LV�VKRZQ�
ERROR 7KH�HUURU�DQQXQFLDWRU�LV�OLW��WRJHWKHU�ZLWK�RQH�RI�

WKH�IROORZLQJ�IRXU�DQQXQFLDWRUV�
TVM 7KHUH�LV�D�790�HUURU��VXFK�DV�VROYLQJ�IRU�3�<5��
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1: Getting Started 27

Shift Key

0RVW�RI�WKH�+3���%,,�NH\V�KDYH�D�VHFRQG�RU�´VKLIWHGµ�
IXQFWLRQ�SULQWHG�LQ�RUDQJH�RQ�WKH�NH\��7KH�RUDQJH�VKLIW�
NH\��*��LV�XVHG�WR�DFFHVV�WKHVH�IXQFWLRQV�

:KHQ�\RX�SUHVV�*��WKH�VKLIW�DQQXQFLDWRU��SHIFT��LV�
GLVSOD\HG�WR�LQGLFDWH�WKDW�WKH�VKLIWHG�IXQFWLRQV�DUH�DFWLYH��
7R�WXUQ�WKH�SHIFT�DQQXQFLDWRU�RII��SUHVV�*�DJDLQ�

)RU�H[DPSOH��SUHVV�*�IROORZHG�E\�h��DOVR�VKRZQ�DV�*h��WR�PXOWLSO\�D�
QXPEHU�LQ�WKH�GLVSOD\�E\�LWVHOI�

Statistics Key

7KH�VWDWLVWLFV�NH\��)��FRORUHG�PDXYH��LV�XVHG�WR�DFFHVV�
VXPPDU\�VWDWLVWLFV�IURP�WKH�VWDWLVWLFV�PHPRU\�UHJLVWHUV�

:KHQ�\RX�SUHVV�)��WKH�VWDWLVWLFV�DQQXQFLDWRU��STATS��LV�
GLVSOD\HG��7KLV�LQGLFDWHV�WKDW�\RX�FDQ�UHFDOO�RQH�RI�VL[�
VXPPDU\�VWDWLVWLFV�ZLWK�WKH�QH[W�NH\VWURNH��VHH�
SDJH �����7R�WXUQ�WKH�STATS DQQXQFLDWRU�RII��SUHVV�
)�DJDLQ�

)RU�H[DPSOH��SUHVV�)�IROORZHG�E\�;�WR�UHFDOO�WKH�VXP�RI�WKH�[�
YDOXHV�HQWHUHG�

FULL 0RUH�WKDQ����FDVK�IORZV�KDYH�EHHQ�HQWHUHG��RU�
PRUH�WKDQ���XQVROYHG�EUDFNHWV�XVHG�

STAT ,QFRUUHFW�GDWD�XVHG�LQ�D�VWDWLVWLFV�FDOFXODWLRQ�RU��
ZKHQ�ERROR LV�QRW�OLW��D�VWDWLVWLFDO�FDOFXODWLRQ�KDV�
EHHQ�SHUIRUPHG�

FUNC $�PDWK�HUURU�KDV�RFFXUUHG��IRU�H[DPSOH��GLYLVLRQ�E\�
]HUR��

STAT $�VWDWLVWLFDO�FDOFXODWLRQ�KDV�EHHQ�SHUIRUPHG�

Annunciator Status (Continued)
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INPUT Key

7KH�0�NH\�LV�XVHG�WR�VHSDUDWH�WZR�QXPEHUV�ZKHQ�XVLQJ�
WZR�QXPEHU�IXQFWLRQV�RU�WZR�YDULDEOH�VWDWLVWLFV��7KH�0�
NH\�FDQ�DOVR�EH�XVHG�WR�HYDOXDWH�DQ\�SHQGLQJ�DULWKPHWLF�
RSHUDWLRQV��LQ�ZKLFK�FDVH�WKH�UHVXOW�LV�WKH�VDPH�DV�SUHVVLQJ�
��

SWAP Key

3UHVVLQJ�*i�H[FKDQJHV�WKH�IROORZLQJ�

Math Functions

One-Number Functions. 0DWK�IXQFWLRQV�LQYROYLQJ�RQH�
QXPEHU�XVH�WKH�QXPEHU�LQ�WKH�GLVSOD\�

n 7KH�ODVW�WZR�QXPEHUV�WKDW�\RX�HQWHUHG��IRU�LQVWDQFH��
WR�FKDQJH�WKH�RUGHU�RI�GLYLVLRQ�RU�VXEWUDFWLRQ�

n 7KH�UHVXOWV�RI�IXQFWLRQV�WKDW�UHWXUQ�WZR�YDOXHV�
n 7KH�[��DQG�\�YDOXHV�ZKHQ�XVLQJ�VWDWLVWLFV�

Keys: Display: Description:

�����*T 9.45 &DOFXODWHV�VTXDUH�URRW�
����
���
��*[

0.42 �������LV�FDOFXODWHG�ILUVW�

� 3.99 $GGV������DQG�������
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Two-Number Functions. :KHQ�D�IXQFWLRQ�UHTXLUHV�WZR�
QXPEHUV��WKH�QXPEHUV�DUH�HQWHUHG�OLNH�WKLV��QXPEHU��0�
QXPEHU��IROORZHG�E\�WKH�RSHUDWLRQ��3UHVVLQJ�0�HYDOXDWHV�
WKH�FXUUHQW�H[SUHVVLRQ�DQG�GLVSOD\V�WKH�INPUT�
DQQXQFLDWRU��)RU�H[DPSOH��WKH�IROORZLQJ�NH\VWURNHV�
FDOFXODWH�WKH�SHUFHQW�FKDQJH�EHWZHHQ����DQG����

Display Format of Numbers

:KHQ�\RX�WXUQ�RQ�WKH�+3���%,,�IRU�WKH�ILUVW�WLPH��
QXPEHUV�DUH�GLVSOD\HG�ZLWK�WZR�GHFLPDO�SODFHV�DQG�D�
SHULRG�DV�WKH�GHFLPDO�SRLQW��7KH�GLVSOD\�IRUPDW�FRQWUROV�
KRZ�PDQ\�GLJLWV�DSSHDU�LQ�WKH�GLVSOD\�

,I�WKH�UHVXOW�RI�D�FDOFXODWLRQ�LV�D�QXPEHU�FRQWDLQLQJ�PRUH�
VLJQLILFDQW�GLJLWV�WKDQ�FDQ�EH�GLVSOD\HG�LQ�WKH�FXUUHQW�

GLVSOD\�IRUPDW��WKH�QXPEHU�LV�URXQGHG�WR�ILW�WKH�FXUUHQW�GLVSOD\�VHWWLQJ�

5HJDUGOHVV�RI�WKH�FXUUHQW�GLVSOD\�IRUPDW��HDFK�QXPEHU�LV�VWRUHG�LQWHUQDOO\�
DV�D�VLJQHG�����GLJLW�QXPEHU�ZLWK�D�VLJQHG��WKUHH�GLJLW�H[SRQHQW�

Keys: Display: Description:

��0 17.00 (QWHUV�QXPEHU���GLVSOD\V�
WKH�INPUT�DQQXQFLDWRU�

�� 29_ (QWHUV�QXPEHU��
*6 70.59 &DOFXODWHV�WKH�SHUFHQW�

FKDQJH�
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Specifying Displayed Decimal Places

7R�VSHFLI\�WKH�QXPEHU�RI�GLVSOD\HG�GHFLPDO�SODFHV�
�� 3UHVV�*��
�� (QWHU�WKH�QXPEHU�RI�GLJLWV����WKURXJK����WKDW�\RX�ZLVK�WR�DSSHDU�

DIWHU�WKH�GHFLPDO�SRLQW�

:KHQ�D�QXPEHU�LV�WRR�ODUJH�RU�WRR�VPDOO�WR�EH�GLVSOD\HG�LQ�',63�IRUPDW��
LW�DXWRPDWLFDOO\�GLVSOD\V�LQ�VFLHQWLILF�QRWDWLRQ�

Scientific Notation

6FLHQWLILF�QRWDWLRQ�LV�XVHG�WR�UHSUHVHQW�QXPEHUV�WKDW�DUH�
WRR�ODUJH�RU�WRR�VPDOO�WR�ILW�LQ�WKH�GLVSOD\��)RU�H[DPSOH��LI�
\RX�HQWHU�WKH�QXPEHU������������"���������������WKH�
UHVXOW�LV�����(����ZKLFK�PHDQV�´RQH�WLPHV�WHQ�WR�WKH�
IRXUWHHQWK�SRZHUµ�RU�´�����ZLWK�WKH�GHFLPDO�SRLQW�PRYHG�
IRXUWHHQ�SODFHV�WR�WKH�ULJKW�µ�<RX�FDQ�HQWHU�WKLV�QXPEHU�
E\�SUHVVLQJ��*'����7KH�(�VWDQGV�IRU�´H[SRQHQW�RI�WHQ�µ

([SRQHQWV�FDQ�DOVR�EH�QHJDWLYH�IRU�YHU\�VPDOO�QXPEHUV��7KH�QXPEHU�
���������������LV�GLVSOD\HG�DV�����(²����ZKLFK�PHDQV�´IRXU�WLPHV�WHQ�
WR�WKH�QHJDWLYH�WZHOIWK�SRZHUµ�RU�´����ZLWK�WKH�GHFLPDO�SRLQW�PRYHG����
SODFHV�WR�WKH�OHIW�µ�<RX�FDQ�HQWHU�WKLV�QXPEHU�E\�SUHVVLQJ�
�*'(���

Keys: Display: Description:

% 0.00 &OHDUV�GLVSOD\�
*�� 0.000 'LVSOD\V�WKUHH�GHFLPDO�

SODFHV�
����"�
������

5.727

*�� 5.727360000 'LVSOD\V�QLQH�GHFLPDO�
SODFHV�

*�� 5.73 5HVWRUHV�WZR�GHFLPDO�
SODFHV�DQG�URXQGV�
QXPEHU�LQ�GLVSOD\�
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Displaying the Full Precision of Numbers

7R�VHW�\RXU�FDOFXODWRU�WR�GLVSOD\�QXPEHUV�DV�SUHFLVHO\�DV�
SRVVLEOH��SUHVV�*����WUDLOLQJ�]HURV�DUH�QRW�GLVSOD\HG���
7R�WHPSRUDULO\�YLHZ�DOO����GLJLWV�RI�WKH�QXPEHU�LQ�
WKH�GLVSOD\��UHJDUGOHVV�RI�WKH�FXUUHQW�GLVSOD\�IRUPDW�
VHWWLQJ���SUHVV�*��DQG�KROG����7KH�QXPEHU�LV�
GLVSOD\HG�DV�ORQJ�DV�\RX�FRQWLQXH�KROGLQJ����7KH�
GHFLPDO�SRLQW�LV�QRW�VKRZQ�

6WDUW�ZLWK�WZR�GHFLPDO�SODFHV��*����

Interchanging the Period and Comma

7R�VZLWFK�EHWZHHQ�WKH�SHULRG�DQG�FRPPD��8QLWHG�6WDWHV�
DQG�,QWHUQDWLRQDO�GLVSOD\��XVHG�DV�WKH�GHFLPDO�SRLQW�DQG�
GLJLW�VHSDUDWRU��SUHVV�*��

)RU�H[DPSOH��RQH�PLOOLRQ�FDQ�EH�GLVSOD\HG�DV��������������
RU��������������

Keys: Display: Description:

��d�� 1.43 'LYLGHV�
*�� 142857142857 'LVSOD\V�DOO����GLJLWV�
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Rounding Numbers

7KH�FDOFXODWRU�VWRUHV�DQG�FDOFXODWHV�XVLQJ����GLJLW�
QXPEHUV��:KHQ����GLJLW�DFFXUDF\�LV�QRW�GHVLUDEOH��XVH�
*L�WR�URXQG�WKH�QXPEHU�WR�WKH�GLVSOD\HG�IRUPDW�
EHIRUH�XVLQJ�LW�LQ�D�FDOFXODWLRQ��5RXQGLQJ�QXPEHUV�
LV�XVHIXO�ZKHQ�\RX�ZDQW�WKH�DFWXDO��GROODUV�DQG�
FHQWV��PRQWKO\�SD\PHQW�

Messages

7KH�+3���%,,�GLVSOD\V�PHVVDJHV�DERXW�WKH�VWDWXV�RI�WKH�FDOFXODWRU�RU�
LQIRUPV�\RX�WKDW�\RX�KDYH�DWWHPSWHG�DQ�LQFRUUHFW�RSHUDWLRQ��7R�FOHDU�D�
PHVVDJH�IURP�WKH�GLVSOD\��SUHVV�%�RU�R��6HH�´0HVVDJHVµ�RQ�
SDJH ����IRU�D�OLVW�RI�PHDQLQJV�

Keys: Display: Description:

���������
�

9.87654321_ (QWHUV�D�QXPEHU�ZLWK�
PRUH�WKDQ�WZR�QRQ�
]HUR�GHFLPDO�SODFHV�

*�� 9.88 'LVSOD\V�WZR�GHFLPDO�
SODFHV�

*�� 987654321000 'LVSOD\V�DOO�GLJLWV�ZLWK�
RXW�WKH�GHFLPDO�ZKLOH�
\RX�SUHVV���

*L 9.88 5RXQGV�WR�WZR�GHFLPDO�
SODFHV��VSHFLILHG�E\�
SUHVVLQJ�*����

*�� 988000000000 6KRZV�URXQGHG��VWRUHG�
QXPEHU�
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2

Business Percentages

<RX�FDQ�XVH�WKH�+3���%,,�WR�FDOFXODWH�VLPSOH�SHUFHQW��SHUFHQW�FKDQJH��
FRVW��SULFH��PDUJLQ��DQG�PDUNXS�

Percent Key

7KH���NH\�KDV�WZR�IXQFWLRQV��ILQGLQJ�D�SHUFHQW�DQG�
DGGLQJ�RU�VXEWUDFWLQJ�D�SHUFHQW�

Finding a Percent

7KH�D�NH\�GLYLGHV�D�QXPEHU�E\�����XQOHVV�LW�LV�SUHFHGHG�E\�DQ�DGGLWLRQ�
RU�VXEWUDFWLRQ�VLJQ�

Example. )LQG�����RI�����

Keys: Display: Description:

���" 200.00 (QWHUV�����
��� 0.25 &RQYHUWV�����WR�D�GHFLPDO�
� 50.00 0XOWLSOLHV�����E\�����
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Adding or Subtracting a Percent

<RX�FDQ�DGG�RU�VXEWUDFW�D�SHUFHQW�LQ�RQH�FDOFXODWLRQ�

Example. 'HFUHDVH�����E\�����

Example. <RX�ERUURZ��������IURP�D�UHODWLYH��DQG�\RX�DJUHH�WR�UHSD\�WKH�
ORDQ�LQ�D�\HDU�ZLWK����VLPSOH�LQWHUHVW��+RZ�PXFK�PRQH\�ZLOO�\RX�RZH"

Percent Change

&DOFXODWH�WKH�SHUFHQW�FKDQJH�EHWZHHQ�WZR�QXPEHUV��Q� DQG�
Q���H[SUHVVHG�DV�D�SHUFHQW�RI�Q���E\�HQWHULQJ�Q��0�Q���WKHQ�
SUHVV�*6�

Example. &DOFXODWH�WKH�SHUFHQW�FKDQJH�EHWZHHQ�������DQG�
������

Example. &DOFXODWH�WKH�SHUFHQW�FKDQJH�EHWZHHQ�����ï����DQG�����������

Keys: Display: Description:

���� 200.00 (QWHUV�����
��� 50.00 0XOWLSOLHV�����E\������
� 150.00 6XEWUDFWV����IURP�����

Keys: Display: Description:

����
�� 87.50 &DOFXODWHV�ORDQ�LQWHUHVW�
� 1,337.50 $GGV��������DQG�

����������WR�VKRZ�
UHSD\PHQW�DPRXQW�

Keys: Display: Description:

�����0 291.70 (QWHUV�Q��
�����*6 8.60 &DOFXODWHV�SHUFHQW�

FKDQJH�

Keys: Display: Description:

��"�0 60.00 &DOFXODWHV�DQG�HQWHUV�Q��
��
��*6 38.33 &DOFXODWHV�SHUFHQW�

FKDQJH�
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Margin and Markup Calculations

7KH�+3���%,,�FDQ�FDOFXODWH�FRVW��VHOOLQJ�SULFH��PDUJLQ��RU�PDUNXS�

7R�VHH�DQ\�YDOXH�XVHG�E\�WKH�0DUJLQ�DQG�0DUNXS�DSSOLFDWLRQ��SUHVV���
DQG�WKHQ�WKH�NH\�\RX�ZLVK�WR�VHH��)RU�H[DPSOH��WR�VHH�WKH�YDOXH�VWRUHG�DV�
7��SUHVV��7��0DUJLQ�DQG�0DUNXS�VKDUH�WKH�VDPH�VWRUDJH�UHJLVWHU��
)RU�H[DPSOH��LI�\RX�VWRUH����LQ�]��WKHQ�SUHVV�����\RX�ZLOO�VHH�������
GLVSOD\HG��

Margin Calculations

Example. .LORZDWW�(OHFWURQLFV�SXUFKDVHV�WHOHYLVLRQV�IRU�������7KH�
WHOHYLVLRQV�DUH�VROG�IRU�������:KDW�LV�WKH�PDUJLQ"

Markup on Cost Calculations

Example. 7KH�VWDQGDUG�PDUNXS�RQ�FRVWXPH�MHZHOU\�DW�.OHLQHU·V�
.RVPHWLTXH�LV������7KH\�MXVW�UHFHLYHG�D�VKLSPHQW�RI�FKRNHUV�FRVWLQJ�
�������HDFK��:KDW�LV�WKH�UHWDLO�SULFH�SHU�FKRNHU"

Application Keys Description

0DUJLQ 7, c, ] 0DUJLQ�LV�PDUNXS�H[SUHVVHG�DV�
D�SHUFHQW�RI�SULFH�

0DUNXS 7, c, � 0DUNXS�FDOFXODWLRQV�DUH�
H[SUHVVHG�DV�D�SHUFHQW�RI�FRVW�

Keys: Display: Description:

���7 255.00 6WRUHV�FRVW�LQ�&67�
���c 300.00 6WRUHV�VHOOLQJ�SULFH�LQ�

35&�
] 15.00 &DOFXODWHV�PDUJLQ�

Keys: Display: Description:

��7 19.00 6WRUHV�FRVW�
��� 60.00 6WRUHV�PDUNXS�
c 30.40 &DOFXODWHV�UHWDLO�SULFH�
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Using Margin and Markup Together

Example.$�IRRG�FRRSHUDWLYH�EX\V�FDVHV�RI�FDQQHG�VRXS�ZLWK�DQ�LQYRLFH�
FRVW�RI�������SHU�FDVH��,I�WKH�FR�RS�URXWLQHO\�XVHV�D�����PDUNXS��IRU�ZKDW�
SULFH�VKRXOG�LW�VHOO�D�FDVH�RI�VRXS"�:KDW�LV�WKH�PDUJLQ"

Keys: Display: Description:

���7 9.60 6WRUHV�LQYRLFH�FRVW�
��� 15.00 6WRUHV�PDUNXS�
c 11.04 &DOFXODWHV�WKH�SULFH�RQ�

D�FDVH�RI�VRXS�
] 13.04 &DOFXODWHV�PDUJLQ�
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Number Storage and Arithmetic

Using Stored Numbers in Calculations

<RX�FDQ�VWRUH�QXPEHUV��IRU�UHXVH��LQ�VHYHUDO�GLIIHUHQW�ZD\V�
n 8VH�-��&RQVWDQW��WR�VWRUH�D�QXPEHU�DQG�LWV�RSHUDWRU�IRU�UHSHWLWLYH�
RSHUDWLRQV�

n 8VH���.H\�0HPRU\�����a��DQG����WR�VWRUH��UHFDOO��DQG�VXP�
QXPEHUV�ZLWK�D�VLQJOH�NH\VWURNH�

n 8VH�*!�DQG���WR�VWRUH�WR��DQG�UHFDOO�IURP��WKH����QXPEHUHG�
UHJLVWHUV�

Using Constants

8VH�-�WR�VWRUH�D�QXPEHU�DQG�DULWKPHWLF�RSHUDWRU�IRU�
UHSHWLWLYH�FDOFXODWLRQV��2QFH�WKH�FRQVWDQW�RSHUDWLRQ�LV�
VWRUHG��HQWHU�D�QXPEHU�DQG�SUHVV����7KH�VWRUHG�RSHUDWLRQ�
LV�SHUIRUPHG�RQ�WKH�QXPEHU�LQ�WKH�GLVSOD\�
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38 3: Number Storage and Arithmetic

Example. &DOFXODWH���������������DQG�������

Example. &DOFXODWH���������������������DQG����������

Example. &DOFXODWH����DQG����

Keys Operation


�QXPEHU -�� 6WRUHV�´��QXPEHUµ�DV�FRQVWDQW�

��QXPEHU -�� 6WRUHV�´²�QXPEHUµ�DV�FRQVWDQW�

"�QXPEHU -�� 6WRUHV�´ï�QXPEHUµ�DV�FRQVWDQW�

d�QXPEHU -�� 6WRUHV�´¸�QXPEHUµ�DV�FRQVWDQW�

*�̂ �[�YDOXH -�� 6WRUHV�´\[�YDOXHµ�DV�FRQVWDQW�


�QXPEHU ��-�� 6WRUHV�´��QXPEHU��µ�DV�FRQVWDQW�

��QXPEHU ��-�� 6WRUHV�´²�QXPEHU��µ�DV�FRQVWDQW�

"�QXPEHU ��-�� 6WRUHV�´ï�QXPEHU��µ�DV�FRQVWDQW�

d�QXPEHU ��-�� 6WRUHV�´¸�QXPEHU��µ�DV�FRQVWDQW�

Keys: Display: Description:

�
�- 2.00 6WRUHV�´���µ�DV�
FRQVWDQW�

� 7.00 $GGV�������
�� 8.00 $GGV�������
�� 9.00 $GGV�������

Keys: Display: Description:

��
���- 1.00 6WRUHV�´�����µ�DV�
FRQVWDQW�

� 11.00 $GGV�����WR����
� 12.10 $GGV�����WR����
��� 27.50 $GGV�����WR����

Keys: Display: Description:

�*^�- 3.00 6WRUHV�´\�µ�DV�FRQ�
VWDQW�

� 8.00 &DOFXODWHV����
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Using the M Register

7KH����a��DQG���NH\V�SHUIRUP�PHPRU\�RSHUDWLRQV�RQ�
D�VLQJOH�VWRUDJH�UHJLVWHU��FDOOHG�WKH�0�UHJLVWHU��,Q�PRVW�
FDVHV��LW�LV�XQQHFHVVDU\�WR�FOHDU�WKH�0�UHJLVWHU��VLQFH���
UHSODFHV�WKH�SUHYLRXV�FRQWHQWV��+RZHYHU��\RX�FDQ�FOHDU�
WKH�0�UHJLVWHU�E\�SUHVVLQJ�����7R�DGG�D�VHULHV�RI�
QXPEHUV�WR�WKH�0�UHJLVWHU��XVH�� �WR�VWRUH�WKH�ILUVW�
QXPEHU�DQG���WR�DGG�VXEVHTXHQW�QXPEHUV��7R�VXEWUDFW�

WKH�GLVSOD\HG�QXPEHU�IURP�WKH�QXPEHU�LQ�WKH�0�UHJLVWHU��SUHVV�(�
IROORZHG�E\���

Example.8VH�WKH�0�UHJLVWHU�WR�DGG������������DQG��������7KHQ�VXEWUDFW�
�����DQG�UHFDOO�WKH�UHVXOW�

�� 64.00 &DOFXODWHV����

Keys Description

� 6WRUHV�GLVSOD\HG�QXPEHU�LQ�WKH�0�UHJLVWHU�
a 5HFDOOV�QXPEHU�IURP�WKH�0�UHJLVWHU�
� $GGV�GLVSOD\HG�QXPEHU�WR�WKH�0�UHJLVWHU�

Keys: Display: Description:

��� 17.00 6WRUHV����LQ�0�UHJLVWHU�
������ 14.25 $GGV�������WR�0�

UHJLVWHU�
������ 16.95 $GGV�������WR�0�

UHJLVWHU�
����(� –4.65 $GGV�²�����WR�0�

UHJLVWHU�
a 43.55 5HFDOOV�FRQWHQWV�RI�WKH�

0�UHJLVWHU�
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Using Numbered Registers

7KH�*!�DQG���NH\V�DFFHVV�WKH����XVHU�UHJLVWHUV��7KH�
*!�NH\�LV�XVHG�WR�FRS\�WKH�GLVSOD\HG�QXPEHU�WR�D�
GHVLJQDWHG�UHJLVWHU��7KH���NH\�LV�XVHG�WR�FRS\�D�QXPEHU�
IURP�D�UHJLVWHU�WR�WKH�GLVSOD\�

7R�VWRUH�RU�UHFDOO�D�QXPEHU�LQ�WZR�VWHSV�
�� 3UHVV�*!�RU�����7R�FDQFHO�WKLV�VWHS��SUHVV�R�RU�%��
�� (QWHU�WKH�UHJLVWHU�QXPEHU����WKURXJK����

,Q�WKH�IROORZLQJ�H[DPSOH��WZR�VWRUDJH�UHJLVWHUV�DUH�XVHG��&DOFXODWH�WKH�
IROORZLQJ�

�DQG�

:LWK�WKH�H[FHSWLRQ�RI�VWDWLVWLFV��\RX�FDQ�DOVR�XVH�*!�DQG���IRU�
DSSOLFDWLRQ�UHJLVWHUV��)RU�H[DPSOH��*!.�VWRUHV�WKH�QXPEHU�IURP�WKH�
GLVSOD\�LQ�WKH�.�UHJLVWHU���.�FRSLHV�WKH�FRQWHQWV�IURP�.�WR�WKH�
GLVSOD\�

,Q�PRVW�FDVHV��LW�LV�XQQHFHVVDU\�WR�FOHDU�D�VWRUDJH�UHJLVWHU�VLQFH�VWRULQJ�D�
QXPEHU�UHSODFHV�WKH�SUHYLRXV�FRQWHQWV��+RZHYHU��\RX�FDQ�FOHDU�D�VLQJOH�
UHJLVWHU�E\�VWRULQJ���LQ�LW��7R�FOHDU�DOO�WKH�UHJLVWHUV�DW�RQFH��SUHVV�*&��

Keys: Display: Description:

�����*!� 475.60 6WRUHV���������GLV�
SOD\HG�QXPEHU��LQ�5��

d�����*!� 39.15 6WRUHV�������LQ�5��
� 12.15 &RPSOHWHV�ILUVW�

FDOFXODWLRQ�
�����
�� 475.60 5HFDOOV�5��
d�� 39.15 5HFDOOV�5��
� 26.45 &RPSOHWHV�VHFRQG�

FDOFXODWLRQ�

475.6
39.15
------------- 560.1 475.6+

39.15
---------------------------------
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Doing Arithmetic Inside Registers

<RX�FDQ�GR�DULWKPHWLF�LQVLGH�VWRUDJH�UHJLVWHUV�5��WKURXJK�5���7KH�UHVXOW�
LV�VWRUHG�LQ�WKH�UHJLVWHU��

Example. 6WRUH������LQ�5���PXOWLSO\�E\������DQG�VWRUH�WKH�UHVXOW�LQ�5��

Keys New Number in Register

*�!�
�UHJLVWHU�QXPEHU 2OG�FRQWHQWV���GLVSOD\HG�QXPEHU�

*�!���UHJLVWHU�QXPEHU 2OG�FRQWHQWV�²�GLVSOD\HG�QXPEHU�

*�!�"�UHJLVWHU�QXPEHU 2OG�FRQWHQWV�ï�GLVSOD\HG�QXPEHU�

*�!�d�UHJLVWHU�QXPEHU 2OG�FRQWHQWV�¸�GLVSOD\HG�QXPEHU�

Keys: Display: Description:

����*!� 45.70 6WRUHV������LQ�5��
���*!"� 2.50 0XOWLSOLHV������LQ�5��E\�

����DQG�VWRUHV�UHVXOW�
���������LQ�5��

�� 114.25 'LVSOD\V�5��
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Doing Arithmetic

0DWK�IXQFWLRQV�RSHUDWH�RQ�WKH�QXPEHU�LQ�WKH�GLVSOD\�

Example. &DOFXODWH������WKHQ�FDOFXODWH� ���������������

Example. &DOFXODWH�QDWXUDO�ORJDULWKP��H������7KHQ�FDOFXODWH���������

Keys: Display: Description:

�*[ 0.25 &DOFXODWHV�WKH�
UHFLSURFDO�RI���

��*T 4.47 &DOFXODWHV�√���

�����
 51.67 &DOFXODWHV�√�����������
���*�h 1.21 &DOFXODWHV������
� 52.88 &RPSOHWHV�WKH�

FDOFXODWLRQ�

Keys: Display: Description:

���*� 12.18 &DOFXODWHV�H����
*? 2.50 &DOFXODWHV�QDWXUDO�ORJD�

ULWKP�RI�WKH�UHVXOW�
����
�*e 24.00 &DOFXODWHV���IDFWRULDO�
� 814.00 &RPSOHWHV�FDOFXODWLRQ�

��
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Power Operator

7KH�SRZHU�RSHUDWRU��*^��UDLVHV�WKH�SUHFHGLQJ�QXPEHU�
�\�YDOXH��WR�WKH�SRZHU�RI�WKH�IROORZLQJ�QXPEHU��[�YDOXH��

Example. &DOFXODWH�������WKHQ�ILQG�WKH�FXEH�URRW�RI�����

Using Parentheses in Calculations

8VH�SDUHQWKHVHV�WR�SRVWSRQH�FDOFXODWLQJ�DQ�LQWHUPHGLDWH�UHVXOW�XQWLO�
\RX·YH�HQWHUHG�PRUH�QXPEHUV��<RX�FDQ�HQWHU�XS�WR�IRXU�RSHQ�
SDUHQWKHVHV�LQ�HDFK�FDOFXODWLRQ��)RU�H[DPSOH��VXSSRVH�\RX�ZDQW�WR�
FDOFXODWH�

,I�\RX�HQWHU���d�����WKH�FDOFXODWRU�GLVSOD\V�WKH�LQWHUPHGLDWH�
UHVXOW��������7KLV�LV�EHFDXVH�FDOFXODWLRQV�ZLWKRXW�SDUHQWKHVHV�DUH�
SHUIRUPHG�IURP�OHIW�WR�ULJKW�DV�\RX�HQWHU�WKHP��

Keys: Display: Description:

���*^��� 1,953,125.00 &DOFXODWHV������
���*^�
*[�

5.00 &DOFXODWHV�WKH�FXEH�
URRW�RI������RU�
�������

��
�� ��–( )

---------------------- �×
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7R�GHOD\�WKH�GLYLVLRQ�XQWLO�\RX·YH�VXEWUDFWHG����IURP�����XVH�SDUHQWKHVHV��
&ORVLQJ�SDUHQWKHVHV�DW�WKH�HQG�RI�WKH�H[SUHVVLRQ�FDQ�EH�RPLWWHG��)RU�
H[DPSOH��HQWHULQJ�´���÷����ï��������� µ�LV�HTXLYDOHQW�WR�´���÷����ï������
����� µ�

Keys: Display: Description:

��d*
��� 85.00 1R�FDOFXODWLRQ�\HW�

��*� 73.00 &DOFXODWHV����²����

" 0.41 &DOFXODWHV����÷����

�� 3.70 0XOWLSOLHV�WKH�UHVXOW�E\���
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4

Picturing Financial Problems

How to approach a Financial Problem

7KH�ILQDQFLDO�YRFDEXODU\�RI�WKH�+3���%,,�LV�VLPSOLILHG�WR�DSSO\�WR�DOO�
ILQDQFLDO�ILHOGV��)RU�H[DPSOH��\RXU�SURIHVVLRQ�PD\�XVH�WKH�WHUP�EDODQFH��
EDOORRQ�SD\PHQW��UHVLGXDO��PDWXULW\�YDOXH��RU�UHPDLQLQJ�DPRXQW�WR�GHVLJQDWH�D�
YDOXH�WKDW�WKH�+3���%,,�NQRZV�DV�/��IXWXUH�YDOXH��

7KH�VLPSOLILHG�WHUPLQRORJ\�RI�WKH�+3���%,,�LV�EDVHG�RQ�FDVK�IORZ�
GLDJUDPV��&DVK�IORZ�GLDJUDPV�DUH�SLFWXUHV�RI�ILQDQFLDO�SUREOHPV�WKDW�
VKRZ�FDVK�IORZV�RYHU�WLPH��'UDZLQJ�D�FDVK�IORZ�GLDJUDP�LV�WKH�ILUVW�VWHS�
WR�VROYLQJ�D�ILQDQFLDO�SUREOHP�

7KH�IROORZLQJ�FDVK�IORZ�GLDJUDP�UHSUHVHQWV�LQYHVWPHQWV�LQ�D�PXWXDO�
IXQG��7KH�RULJLQDO�LQYHVWPHQW�ZDV������������IROORZHG�E\�LQYHVWPHQWV�RI�
����������DQG�����������DW�WKH�HQG�RI�WKH�WKLUG�DQG�VL[WK�PRQWKV��$W�WKH�
HQG�RI�WKH���WK�PRQWK������������ZDV�ZLWKGUDZQ��$W�WKH�HQG�RI�WKH���WK�
PRQWK�������������ZDV�ZLWKGUDZQ�

10B.book  Page 45  Wednesday, June 21, 2000  5:19 PM



46 4: Picturing Financial Problems

$Q\�FDVK�IORZ�H[DPSOH�FDQ�EH�UHSUHVHQWHG�E\�D�FDVK�IORZ�GLDJUDP��$V�
\RX�GUDZ�D�FDVK�IORZ�GLDJUDP��LGHQWLI\�ZKDW�LV�NQRZQ�DQG�XQNQRZQ�
DERXW�WKH�WUDQVDFWLRQ�

7LPH�LV�UHSUHVHQWHG�E\�D�KRUL]RQWDO�OLQH�GLYLGHG�LQWR�UHJXODU�WLPH�SHULRGV��
&DVK�IORZV�DUH�SODFHG�RQ�WKH�KRUL]RQWDO�OLQH�ZKHQ�WKH\�RFFXU��:KHUH�QR�
DUURZV�DUH�GUDZQ��QR�FDVK�IORZV�RFFXU�

Signs of Cash Flows

,Q�FDVK�IORZ�GLDJUDPV��PRQH\�LQYHVWHG�LV�VKRZQ�DV�QHJDWLYH�DQG�PRQH\�
ZLWKGUDZQ�LV�VKRZQ�DV�SRVLWLYH��&DVK�IORZLQJ�RXW�LV�QHJDWLYH��FDVK�IORZLQJ�
LQ�LV�SRVLWLYH�

)RU�H[DPSOH��IURP�WKH�OHQGHU·V�SHUVSHFWLYH��FDVK�IORZV�WR�FXVWRPHUV�IRU�
ORDQV�DUH�UHSUHVHQWHG�DV�QHJDWLYH��/LNHZLVH��ZKHQ�D�OHQGHU�UHFHLYHV�PRQH\�
IURP�FXVWRPHUV��FDVK�IORZV�DUH�UHSUHVHQWHG�DV�SRVLWLYH��,Q�FRQWUDVW��IURP�
WKH�ERUURZHU·V�SHUVSHFWLYH��FDVK�ERUURZHG�LV�SRVLWLYH�ZKLOH�FDVK�SDLG�
EDFN�LV�QHJDWLYH�

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

-5,000.00

-6,000.00

16,567.20

5,000.00

-7,000.00

The horizontal line represents

time. It is divided into regular

periods.

Up-arrows represent positive

cash flows (money received).

Down-arrows represent negative

cash flows (money paid out).
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Periods and Cash Flows

,Q�DGGLWLRQ�WR�WKH�VLJQ�FRQYHQWLRQ��FDVK�IORZLQJ�RXW�LV�QHJDWLYH��FDVK�
IORZLQJ�LQ�LV�SRVLWLYH��RQ�FDVK�IORZ�GLDJUDPV��WKHUH�DUH�VHYHUDO�PRUH�
FRQVLGHUDWLRQV�
n 7KH�WLPH�OLQH�LV�GLYLGHG�LQWR�HTXDO�WLPH�LQWHUYDOV��7KH�PRVW�FRPPRQ�
SHULRG�LV�D�PRQWK��EXW�GD\V��TXDUWHUV��DQG�DQQXDO�SHULRGV�DUH�DOVR�
FRPPRQ��7KH�SHULRG�LV�QRUPDOO\�GHILQHG�LQ�D�FRQWUDFW�DQG�PXVW�EH�
NQRZQ�EHIRUH�\RX�FDQ�EHJLQ�FDOFXODWLQJ�

n 7R�VROYH�D�ILQDQFLDO�SUREOHP�ZLWK�WKH�+3���%,,��DOO�FDVK�IORZV�PXVW�
RFFXU�DW�HLWKHU�WKH�EHJLQQLQJ�RU�HQG�RI�D�SHULRG�

n ,I�PRUH�WKDQ�RQH�FDVK�IORZ�RFFXUV�DW�WKH�VDPH�SODFH�RQ�WKH�FDVK�
IORZ�GLDJUDP��WKH\�DUH�DGGHG�WRJHWKHU�RU�QHWWHG��)RU�H[DPSOH��D�
QHJDWLYH�FDVK�IORZ�RI��²�������DQG�D�SRVLWLYH�FDVK�IORZ�RI���������
RFFXUULQJ�DW�WKH�VDPH�WLPH�RQ�WKH�FDVK�IORZ�GLDJUDP�DUH�HQWHUHG�DV�D�
��������FDVK�IORZ������²����� ������

n $�YDOLG�ILQDQFLDO�WUDQVDFWLRQ�PXVW�KDYH�DW�OHDVW�RQH�SRVLWLYH�DQG�RQH�
QHJDWLYH�FDVK�IORZ�

Simple and Compound Interest

)LQDQFLDO�FDOFXODWLRQV�DUH�EDVHG�RQ�WKH�IDFW�WKDW�PRQH\�HDUQV�LQWHUHVW�RYHU�
WLPH��7KHUH�DUH�WZR�W\SHV�RI�LQWHUHVW��VLPSOH�LQWHUHVW�DQG�FRPSRXQG�
LQWHUHVW��7KH�EDVLV�IRU�7LPH�9DOXH�RI�0RQH\�DQG�FDVK�IORZ�FDOFXODWLRQV�LV�
FRPSRXQG�LQWHUHVW�

Simple Interest

,Q�VLPSOH�LQWHUHVW�FRQWUDFWV��LQWHUHVW�LV�D�SHUFHQW�RI�WKH�RULJLQDO�SULQFLSDO��
7KH�LQWHUHVW�DQG�SULQFLSDO�DUH�GXH�DW�WKH�HQG�RI�WKH�FRQWUDFW��)RU�
H[DPSOH��VD\�\RX�ORDQ������WR�D�IULHQG�IRU�D�\HDU��DQG�\RX�ZDQW�WR�EH�
UHSDLG�ZLWK�����VLPSOH�LQWHUHVW��$W�WKH�HQG�RI�WKH�\HDU��\RXU�IULHQG�RZHV�
\RX�������������LV�����RI�������6LPSOH�LQWHUHVW�FDOFXODWLRQV�DUH�GRQH�
XVLQJ�WKH�D NH\�RQ�\RXU�+3���%,,��$Q�H[DPSOH�RI�D�VLPSOH�LQWHUHVW�
FDOFXODWLRQ�LV�RQ�SDJH ���
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Compound Interest

$�FRPSRXQG�LQWHUHVW�FRQWUDFW�LV�OLNH�D�VHULHV�RI�VLPSOH�LQWHUHVW�FRQWUDFWV�
WKDW�DUH�FRQQHFWHG��7KH�OHQJWK�RI�HDFK�VLPSOH�LQWHUHVW�FRQWUDFW�LV�HTXDO�WR�
RQH�FRPSRXQGLQJ�SHULRG��$W�WKH�HQG�RI�HDFK�SHULRG�WKH�LQWHUHVW�HDUQHG�
RQ�HDFK�VLPSOH�LQWHUHVW�FRQWUDFW�LV�DGGHG�WR�WKH�SULQFLSDO��)RU�H[DPSOH��LI�
\RX�GHSRVLW�����������LQ�D�VDYLQJV�DFFRXQW�WKDW�SD\V����DQQXDO�LQWHUHVW��
FRPSRXQGHG�PRQWKO\��\RXU�HDUQLQJV�IRU�WKH�ILUVW�PRQWK�ORRN�OLNH�D�
VLPSOH�LQWHUHVW�FRQWUDFW�ZULWWHQ�IRU���PRQWK�DW�ó������¸������$W�WKH�
HQG�RI�WKH�ILUVW�PRQWK�WKH�EDODQFH�RI�WKH�DFFRXQW�LV��������������LV�ó��
RI��������

7KH�VHFRQG�PRQWK��WKH�VDPH�SURFHVV�WDNHV�SODFH�RQ�WKH�QHZ�EDODQFH�RI�
�����������7KH�DPRXQW�RI�LQWHUHVW�SDLG�DW�WKH�HQG�RI�WKH�VHFRQG�PRQWK�LV�
ó��RI������������RU��������7KH�FRPSRXQGLQJ�SURFHVV�FRQWLQXHV�IRU�WKH�
WKLUG��IRXUWK��DQG�ILIWK�PRQWKV��7KH�LQWHUPHGLDWH�UHVXOWV�LQ�WKLV�
LOOXVWUDWLRQ�DUH�URXQGHG�WR�GROODUV�DQG�FHQWV�

7KH�ZRUG�FRPSRXQG�LQ�FRPSRXQG�LQWHUHVW�FRPHV�IURP�WKH�LGHD�WKDW�
LQWHUHVW�SUHYLRXVO\�HDUQHG�RU�RZHG�LV�DGGHG�WR�WKH�SULQFLSDO��7KXV��LW�FDQ�
HDUQ�PRUH�LQWHUHVW��7KH�ILQDQFLDO�FDOFXODWLRQ�FDSDELOLWLHV�RI�WKH�+3���%,,�
DUH�EDVHG�RQ�FRPSRXQG�LQWHUHVW�

1

-1,000.00

1,005.00

2

-1,005.00

1,010.03

3

-1,010.03

1,015.08

4

-1,015.08

1,020.16

5

-1,020.16

1,025.26
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Interest Rates

:KHQ�\RX�DSSURDFK�D�ILQDQFLDO�SUREOHP��LW�LV�LPSRUWDQW�WR�UHFRJQL]H�WKDW�
WKH�LQWHUHVW�UDWH�RU�UDWH�RI�UHWXUQ�FDQ�EH�GHVFULEHG�LQ�DW�OHDVW�WKUHH�
GLIIHUHQW�ZD\V�
n $V�D�SHULRGLF�UDWH��7KLV�LV�WKH�UDWH�WKDW�LV�DSSOLHG�WR�\RXU�PRQH\�IURP�
SHULRG�WR�SHULRG�

n $V�DQ�DQQXDO�QRPLQDO�UDWH��7KLV�LV�WKH�SHULRGLF�UDWH�PXOWLSOLHG�E\�WKH�
QXPEHU�RI�SHULRGV�LQ�D�\HDU�

n $V�DQ�DQQXDO�HIIHFWLYH�UDWH��7KLV�LV�DQ�DQQXDO�UDWH�WKDW�FRQVLGHUV�
FRPSRXQGLQJ�

,Q�WKH�SUHYLRXV�H[DPSOH�RI�D�����������VDYLQJV�DFFRXQW��WKH�SHULRGLF�UDWH�
LV�ó���SHU�PRQWK���TXRWHG�DV�DQ�DQQXDO�QRPLQDO�UDWH�RI�����ó�ï������
7KLV�VDPH�SHULRGLF�UDWH�FRXOG�EH�TXRWHG�DV�DQ�DQQXDO�HIIHFWLYH�UDWH��ZKLFK�
FRQVLGHUV�FRPSRXQGLQJ��7KH�EDODQFH�DIWHU����PRQWKV�RI�FRPSRXQGLQJ�LV�
�����������ZKLFK�PHDQV�WKH�DQQXDO�HIIHFWLYH�LQWHUHVW�UDWH�LV��������

([DPSOHV�RI�FRQYHUWLQJ�EHWZHHQ�QRPLQDO�DQG�DQQXDO�HIIHFWLYH�UDWHV�DUH�
RQ�SDJHV����WKURXJK����

Two Types of Financial Problems

7KH�ILQDQFLDO�SUREOHPV�LQ�WKLV�PDQXDO�XVH�FRPSRXQG�LQWHUHVW�XQOHVV�
VSHFLILFDOO\�VWDWHG�DV�VLPSOH�LQWHUHVW�FDOFXODWLRQV��)LQDQFLDO�SUREOHPV�DUH�
GLYLGHG�LQWR�WZR�JURXSV��790�SUREOHPV�DQG�FDVK�IORZ�SUREOHPV�

Recognizing a TVM Problem

,I�XQLIRUP�FDVK�IORZV�RFFXU�EHWZHHQ�WKH�ILUVW�DQG�ODVW�SHULRGV�RQ�WKH�
FDVK�IORZ�GLDJUDP��WKH�ILQDQFLDO�SUREOHP�LV�D�790��WLPH�YDOXH�RI�PRQH\��
SUREOHP��7KHUH�DUH�ILYH�PDLQ�NH\V�XVHG�WR�VROYH�D�790�SUREOHP�

P 1XPEHU�RI�SHULRGV�RU�SD\PHQWV�
. $QQXDO�SHUFHQWDJH�LQWHUHVW�UDWH��XVXDOO\�WKH�DQQXDO�QRPLQDO�UDWH��
� 3UHVHQW�YDOXH��WKH�FDVK�IORZ�DW�WKH�EHJLQQLQJ�RI�WKH�WLPH�OLQH��
2 3HULRGLF�SD\PHQW�
/ )XWXUH�YDOXH��WKH�FDVK�IORZ�DW�WKH�HQG�RI�WKH�FDVK�IORZ�GLDJUDP��

LQ�DGGLWLRQ�WR�DQ\�UHJXODU�SHULRGLF�SD\PHQW��

10B.book  Page 49  Wednesday, June 21, 2000  5:19 PM



50 4: Picturing Financial Problems

<RX�FDQ�FDOFXODWH�DQ\�YDOXH�DIWHU�HQWHULQJ�WKH�RWKHU�IRXU��&DVK�IORZ�
GLDJUDPV�IRU�ORDQV��PRUWJDJHV��OHDVHV��VDYLQJV�DFFRXQWV��RU�DQ\�FRQWUDFW�
ZLWK�UHJXODU�FDVK�IORZV�RI�WKH�VDPH�DPRXQW�DUH�QRUPDOO\�WUHDWHG�DV�790�
SUREOHPV��)RU�H[DPSOH��IROORZLQJ�LV�D�FDVK�IORZ�GLDJUDP��IURP�WKH�
ERUURZHU·V�SHUVSHFWLYH��IRU�D����\HDU��������������PRUWJDJH��ZLWK�D�
SD\PHQW�RI������������DW������DQQXDO�LQWHUHVW��ZLWK�D���������EDOORRQ�
SD\PHQW�

2QH�RI�WKH�YDOXHV�IRU�39��307��)9 FDQ�EH�]HUR��)RU�H[DPSOH��IROORZLQJ�
LV�D�FDVK�IORZ�GLDJUDP��IURP�WKH�VDYHU·V�SHUVSHFWLYH��IRU�D�VDYLQJV�DFFRXQW�
ZLWK�D�VLQJOH�GHSRVLW�DQG�D�VLQJOH�ZLWKGUDZDO�ILYH�\HDUV�ODWHU��,QWHUHVW�
FRPSRXQGV�PRQWKO\��,Q�WKLV�H[DPSOH��307 LV�]HUR�

7LPH�YDOXH�RI�PRQH\�FDOFXODWLRQV�DUH�GHVFULEHG�LQ�WKH�QH[W�FKDSWHU�

1 2 3 4 5 . . .

I/YR = 7.5%

PMT = -1,041.40

PV = 150,000.00

FV = -10,000.00

N = 360 (30 × 12)
357 358 359 360

1 2 3 4 5 . . .

I/YR = 8.00%

PMT = 0.00

PV = -17,000.00

FV = 25,327.38

N = 60

56 57 58 59 60
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Recognizing a Cash Flow Problem

$�ILQDQFLDO�SUREOHP�WKDW�GRHV�QRW�KDYH�UHJXODU��XQLIRUP�SD\PHQWV�
�VRPHWLPHV�FDOOHG�XQHYHQ�FDVK�IORZV��LV�D�FDVK�IORZ�SUREOHP�UDWKHU�WKDQ�D�
790�SUREOHP�

$�FDVK�IORZ�GLDJUDP�IRU�DQ�LQYHVWPHQW�LQ�D�PXWXDO�IXQG�IROORZV��7KLV�LV�
DQ�H[DPSOH�RI�D�SUREOHP�WKDW�LV�VROYHG�XVLQJ�HLWKHU�*N��1HW�3UHVHQW�
9DOXH��RU�*9��,QWHUQDO�5DWH�RI�5HWXUQ�SHU�<HDU��

&DVK�IORZ�SUREOHPV�DUH�GHVFULEHG�LQ�FKDSWHU���

-5,000.00

-6,000.00

16,567.20

5,000.00

-7,000.00

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
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5: Time Value of Money Calculations 53

5

Time Value of Money Calculations

Using the TVM Application

7KH�WLPH�YDOXH�RI�PRQH\��790��DSSOLFDWLRQ�LV�XVHG�IRU�
FRPSRXQG�LQWHUHVW�FDOFXODWLRQV�WKDW�LQYROYH�UHJXODU��
XQLIRUP�FDVK�IORZV�²�FDOOHG�SD\PHQWV��2QFH�WKH�YDOXHV�DUH�
HQWHUHG�\RX�FDQ�YDU\�RQH�YDOXH�DW�D�WLPH��ZLWKRXW�HQWHULQJ�
DOO�WKH�YDOXHV�DJDLQ�

7R�XVH�790��VHYHUDO�SUHUHTXLVLWHV�PXVW�EH�PHW�
n 7KH�DPRXQW�RI�HDFK�SD\PHQW�PXVW�EH�WKH�VDPH��,I�WKH�SD\PHQW�
DPRXQWV�YDU\��XVH�WKH�SURFHGXUHV�GHVFULEHG�LQ�FKDSWHU����´&DVK�
)ORZ�&DOFXODWLRQVµ�

n 3D\PHQWV�PXVW�RFFXU�DW�UHJXODU�LQWHUYDOV�
n 7KH�SD\PHQW�SHULRG�PXVW�FRLQFLGH�ZLWK�WKH�LQWHUHVW�FRPSRXQGLQJ�
SHULRG���,I�LW�GRHV�QRW��FRQYHUW�WKH�LQWHUHVW�UDWH�XVLQJ�WKH�*���
*Z��DQG�*b�NH\V�GHVFULEHG�RQ�SDJH ����

n 7KHUH�PXVW�EH�DW�OHDVW�RQH�SRVLWLYH�DQG�RQH�QHJDWLYH�FDVK�IORZ�
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54 5: Time Value of Money Calculations

7R�YHULI\�YDOXHV��SUHVV��P���.�������2��DQG��/��
3UHVVLQJ��*U�UHFDOOV�WKH�WRWDO�QXPEHU�RI�SD\PHQWV�LQ�\HDUV�DQG�
�*b�VKRZV�\RX�WKH�QXPEHU�RI�SD\PHQWV�SHU�\HDU��5HFDOOLQJ�WKHVH�
QXPEHUV�GRHV�QRW�FKDQJH�WKH�FRQWHQW�RI�WKH�UHJLVWHUV�

Clearing TVM

3UHVV�*&�WR�FOHDU�WKH�790�UHJLVWHUV��7KLV�VHWV�1��,�<5��39��307��DQG�
)9�WR�]HUR�DQG�EULHIO\�GLVSOD\V�WKH�FXUUHQW�YDOXH�LQ�3�<5�

Key Stores or Calculates

P 7KH�QXPEHU�RI�SD\PHQWV�RU�FRPSRXQGLQJ�SHULRGV�
. 7KH�DQQXDO�QRPLQDO�LQWHUHVW�UDWH�
� 7KH�SUHVHQW�YDOXH�RI�IXWXUH�FDVK�IORZV��39�LV�XVX�

DOO\�DQ�LQLWLDO�LQYHVWPHQW�RU�ORDQ�DPRXQW�DQG�DOZD\V�
RFFXUV�DW�WKH�EHJLQQLQJ�RI�WKH�ILUVW�SHULRG�

2 7KH�DPRXQW�RI�SHULRGLF�SD\PHQWV��$OO�SD\PHQWV�
DUH�HTXDO��DQG�QRQH�DUH�VNLSSHG��SD\PHQWV�FDQ�
RFFXU�DW�WKH�EHJLQQLQJ�RU�HQG�RI�HDFK�SHULRG�

/ 7KH�IXWXUH�YDOXH��)9�LV�HLWKHU�D�ILQDO�FDVK�IORZ�RU�
FRPSRXQGHG�YDOXH�RI�D�VHULHV�RI�SUHYLRXV�FDVK�
IORZV��)9�RFFXUV�DW�WKH�HQG�RI�WKH�ODVW�SHULRG�

*b 6WRUHV�WKH�QXPEHU�RI�SHULRGV�SHU�\HDU��7KH�GHIDXOW�
LV�����5HVHW�RQO\�ZKHQ�\RX�ZLVK�WR�FKDQJH�LW���7KLV�
NH\�LV�ORFDWHG�EHORZ�WKH�2�NH\��

*U 2SWLRQDO�VKRUWFXW�IRU�VWRULQJ�1��1XPEHU�LQ�GLVSOD\�
LV�PXOWLSOLHG�E\�WKH�YDOXH�LQ�3�<5�DQG�VWRUHV�UHVXOW�
LQ�1���7KLV�NH\�LV�ORFDWHG�EHORZ�WKH�P�NH\��

*O 6ZLWFKHV�EHWZHHQ�%HJLQ�DQG�(QG�PRGH��,Q�%HJLQ�
PRGH��WKH�BEGIN�DQQXQFLDWRU�LV�GLVSOD\HG��

*� &DOFXODWHV�DQ�DPRUWL]DWLRQ�WDEOH��
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Begin and End Modes

%HIRUH�\RX�VWDUW�D�790�FDOFXODWLRQ��LGHQWLI\�ZKHWKHU�WKH�
ILUVW�SHULRGLF�SD\PHQW�RFFXUV�DW�WKH�EHJLQQLQJ�RU�HQG�RI�
WKH�ILUVW�SHULRG��,I�WKH�ILUVW�SD\PHQW�RFFXUV�DW�WKH�HQG�RI�
WKH�ILUVW�SHULRG��VHW�\RXU�+3���%,,�WR�(QG�PRGH��LI�LW�
RFFXUV�DW�WKH�EHJLQQLQJ�RI�WKH�ILUVW�SHULRG��VHW�\RXU�
FDOFXODWRU�WR�%HJLQ�PRGH�

7R�VZLWFK�EHWZHHQ�PRGHV��SUHVV�*O��7KH�BEGIN�DQQXQFLDWRU�LV�
GLVSOD\HG�ZKHQ�\RXU�FDOFXODWRU�LV�LQ�%HJLQ�PRGH��1R�DQQXQFLDWRU�LV�
GLVSOD\HG�ZKHQ�\RX�DUH�LQ�(QG�PRGH��

0RUWJDJHV�DQG�ORDQV�W\SLFDOO\�XVH�(QG�PRGH��/HDVHV�DQG�VDYLQJV�SODQV�
W\SLFDOO\�XVH�%HJLQ�PRGH�

Loan Calculations

Example: A Car Loan. <RX�DUH�ILQDQFLQJ�D�QHZ�FDU�ZLWK�D�WKUHH�\HDU�
ORDQ�DW�������DQQXDO�QRPLQDO�LQWHUHVW��FRPSRXQGHG�PRQWKO\��7KH�SULFH�
RI�WKH�FDU�LV����������<RXU�GRZQ�SD\PHQW�LV��������

Part 1. :KDW�DUH�\RXU�PRQWKO\�SD\PHQWV�DW�������LQWHUHVW"��$VVXPH�
\RXU�SD\PHQWV�VWDUW�RQH�PRQWK�DIWHU�WKH�SXUFKDVH�RU�DW�WKH�HQG�RI�WKH�
ILUVW�SHULRG��

6HW�WR�(QG�PRGH��3UHVV�*O�LI�BEGIN�DQQXQFLDWRU�LV�GLVSOD\HG��

1 2

I/YR = 10.5%

N = 3 × 12

P/YR = 12

PV = 14,500 - 1,500

PMT = ?

End Mode

35 36
. . .
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56 5: Time Value of Money Calculations

Part 2. $W�D�SULFH�RI����������ZKDW�LQWHUHVW�UDWH�LV�QHFHVVDU\�WR�ORZHU�\RXU�
SD\PHQW�E\���������WR��������"

Part 3. ,I�LQWHUHVW�LV��������ZKDW�LV�WKH�PD[LPXP�\RX�FDQ�VSHQG�RQ�WKH�
FDU�WR�ORZHU�\RXU�FDU�SD\PHQW�WR��������"

Keys: Display: Description:

��*b 12.00 6HWV�SHULRGV�SHU�\HDU�
�"��P 36.00 6WRUHV�QXPEHU�RI�

SHULRGV�LQ�ORDQ�
����. 10.50 6WRUHV�DQQXDO�QRPLQDO�

LQWHUHVW�UDWH�
�������
�����

13,000.00 6WRUHV�DPRXQW�
ERUURZHG�

�/ 0.00 6WRUHV�WKH�DPRXQW�OHIW�
WR�SD\�DIWHU���\HDUV�

2 –422.53 &DOFXODWHV�WKH�PRQWKO\�
SD\PHQW��7KH�QHJDWLYH�
VLJQ�LQGLFDWHV�PRQH\�
SDLG�RXW�


��2 –372.53 'HFUHDVHV�SD\PHQW�
IURP���������

. 2.03 &DOFXODWHV�DQQXDO�
LQWHUHVW�UDWH�IRU�WKH�
UHGXFHG�SD\PHQW�

����. 10.50 6WRUHV�RULJLQDO�LQWHUHVW�
UDWH�

���(2 –375.00 6WRUHV�GHVLUHG�
SD\PHQW�

� 11,537.59 &DOFXODWHV�DPRXQW�RI�
PRQH\�WR�ILQDQFH�


����� 13,037.59 $GGV�WKH�GRZQ�SD\�
PHQW�WR�WKH�DPRXQW�
ILQDQFHG�IRU�WRWDO�SULFH�
RI�WKH�FDU�
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Example: A Home Mortgage. <RX�GHFLGH�WKDW�WKH�PD[LPXP�PRQWKO\�
PRUWJDJH�SD\PHQW�\RX�FDQ�DIIRUG�LV����������<RX�FDQ�PDNH�D���������
GRZQ�SD\PHQW��DQG�DQQXDO�LQWHUHVW�UDWHV�DUH�FXUUHQWO\�������,I�\RX�REWDLQ�
D����\HDU�PRUWJDJH��ZKDW�LV�WKH�PD[LPXP�SXUFKDVH�SULFH�\RX�FDQ�DIIRUG"

6HW�WR�(QG�PRGH��3UHVV�*O�LI�BEGIN�DQQXQFLDWRU�LV�GLVSOD\HG�

Keys: Display: Description:

��*b 12.00 6HWV�SHULRGV�SHU�\HDU�
��*U 360.00 6WRUHV�WKH�OHQJWK�RI�WKH�

PRUWJDJH�����ï�����
�/ 0.00 3D\V�PRUWJDJH�RII�LQ�

���\HDUV�
���. 7.50 6WRUHV�LQWHUHVW�UDWH�
���(2 –930.00 6WRUHV�GHVLUHG�SD\�

PHQW��PRQH\�SDLG�RXW�
LV�QHJDWLYH��

� 133,006.39 &DOFXODWHV�WKH�ORDQ�\RX�
FDQ�DIIRUG�ZLWK�D������
SD\PHQW�


������ 145,006.39 $GGV���������GRZQ�
SD\PHQW�IRU�WKH�WRWDO�
SXUFKDVH�SULFH�

1 2 3 4

I/YR = 7.5%

N = 30 × 12

P/YR = 12

PMT = -930.00

PV = ?

End Mode

356 357 358 359 360
. . .
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Example: A Mortgage With a Balloon Payment. <RX·YH�REWDLQHG�D�
���\HDU�����������PRUWJDJH�DW������DQQXDO�LQWHUHVW��<RX�DQWLFLSDWH�WKDW�
\RX�ZLOO�RZQ�WKH�KRXVH�IRU�IRXU�\HDUV�DQG�WKHQ�VHOO�LW��UHSD\LQJ�WKH�ORDQ�
ZLWK�D�EDOORRQ�SD\PHQW��:KDW�ZLOO�\RXU�EDOORRQ�SD\PHQW�EH"

6ROYH�WKLV�SUREOHP�XVLQJ�WZR�VWHSV�
�� &DOFXODWH�WKH�ORDQ�SD\PHQW�XVLQJ�D����\HDU�WHUP�
�� &DOFXODWH�WKH�UHPDLQLQJ�EDODQFH�DIWHU���\HDUV�

Step 1. )LUVW�FDOFXODWH�WKH�ORDQ�SD\PHQW�XVLQJ�D����\HDU�WHUP�

6HW�WR�(QG�PRGH��3UHVV�*O�LI�BEGIN�DQQXQFLDWRU�LV�GLVSOD\HG�

Keys: Display: Description:

��*b 12.00 6HWV�SHULRGV�SHU�\HDU�
��*U 300.00 6WRUHV�OHQJWK�RI�

PRUWJDJH�����ï���� �
����PRQWKV��

�/ 0.00 6WRUHV�ORDQ�EDODQFH�
DIWHU����\HDUV�

������� 172,500.00 6WRUHV�RULJLQDO�ORDQ�
EDODQFH�

���. 8.80 6WRUHV�DQQXDO�LQWHUHVW�
UDWH�

2 –1,424.06 &DOFXODWHV�PRQWKO\�
SD\PHQW�

1 2

I/YR = 8.8%

N = 25 × 12

P/YR = 12

PV = 172,500

PMT = ?

End Mode

299 300

. . .
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5: Time Value of Money Calculations 59

Step 2. 6LQFH�WKH�SD\PHQW�LV�DW�WKH�HQG�RI�WKH�PRQWK��WKH�SDVW�SD\PHQW�
DQG�WKH�EDOORRQ�SD\PHQW�RFFXU�DW�WKH�VDPH�WLPH��7KH�ILQDO�SD\PHQW�LV�WKH�
VXP�RI�307�DQG�)9�

7KH�YDOXH�LQ�307�VKRXOG�DOZD\V�EH�URXQGHG�WR�WZR�
GHFLPDO�SODFHV�ZKHQ�FDOFXODWLQJ�)9�RU�39�WR�DYRLG�VPDOO��
DFFXPXODWLYH�GLVFUHSDQFLHV�EHWZHHQ�QRQ�URXQGHG�
QXPEHUV�DQG�DFWXDO��GROODUV�DQG�FHQWV��SD\PHQWV��,I�WKH�
GLVSOD\�LV�QRW�VHW�WR�WZR�GHFLPDO�SODFHV��SUHVV�*����

Keys: Display: Description:

*L2 –1,424.06 5RXQGV�SD\PHQW�WR�
WZR�GHFLPDO�SODFHV��
WKHQ�VWRUHV�

��P 48.00 6WRUHV���\HDU�WHUP�����
ï����WKDW�\RX�H[SHFW�WR�
RZQ�KRXVH�

/ –163,388.39 &DOFXODWHV�ORDQ�EDO�
DQFH�DIWHU���\HDUV�


�2� –164,812.45 &DOFXODWHV�WRWDO���WK�
SD\PHQW��307�DQG�
)9��WR�SD\�RII�ORDQ�
�PRQH\�SDLG�RXW�LV�
QHJDWLYH��

1 2 3 4

I/YR = 8.8%
N = 4 × 12
P/YR = 12

PMT = -1,424.06

PV = 172,500.00

FV = ?End Mode

44 45 46 47 48
. . .
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Savings Calculations

Example: A Savings Account. ,I�\RX�GHSRVLW��������LQ�D�VDYLQJV�
DFFRXQW�WKDW�SD\V������DQQXDO�LQWHUHVW�FRPSRXQGHG�DQQXDOO\��DQG�PDNH�
QR�RWKHU�GHSRVLWV�WR�WKH�DFFRXQW��KRZ�ORQJ�ZLOO�LW�WDNH�IRU�WKH�DFFRXQW�WR�
JURZ�WR�������"

6LQFH�WKLV�DFFRXQW�KDV�QR�UHJXODU�SD\PHQWV��307� �����WKH�SD\PHQW�
PRGH��(QG�RU�%HJLQ��LV�LUUHOHYDQW�

Keys: Display: Description:

*& 0.00 &OHDUV�DOO�UHJLVWHUV�
�*b 1.00 6HWV�3�<5�WR���VLQFH�LQWHUHVW�

LV�FRPSRXQGHG�DQQXDOO\�
����(� –2,000.00 6WRUHV�DPRXQW�SDLG�RXW�IRU�

ILUVW�GHSRVLW�
����/ 3,000.00 6WRUHV�WKH�DPRXQW�\RX�ZLVK�

WR�DFFXPXODWH�
���. 7.20 6WRUHV�DQQXDO�LQWHUHVW�UDWH�
P 5.83 &DOFXODWHV�QXPEHU�RI�\HDUV�LW�

WDNHV�WR�UHDFK��������

. . .
21 3

I/YR = 7.2%

N = ?

P/YR = 1

FV = 3,000.00

PV = -2,000.00

PMT = 0

N = ?
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5: Time Value of Money Calculations 61

6LQFH�WKH�FDOFXODWHG�YDOXH�RI�1�LV�EHWZHHQ���DQG����LW�ZLOO�WDNH�VL[�\HDUV�RI�
DQQXDO�FRPSRXQGLQJ�WR�DFKLHYH�D�EDODQFH�RI�DW�OHDVW���������&DOFXODWH�WKH�
DFWXDO�EDODQFH�DW�WKH�HQG�RI�VL[�\HDUV�

Example: An Individual Retirement Account. <RX�RSHQHG�DQ�
LQGLYLGXDO�UHWLUHPHQW�DFFRXQW�RQ�$SULO�����������ZLWK�D�GHSRVLW�RI���������
�������LV�GHGXFWHG�IURP�\RXU�SD\FKHFN�DQG�\RX�DUH�SDLG�WZLFH�D�PRQWK��
7KH�DFFRXQW�SD\V������DQQXDO�LQWHUHVW�FRPSRXQGHG�VHPLPRQWKO\��+RZ�
PXFK�ZLOO�EH�LQ�WKH�DFFRXQW�RQ�$SULO���������"

6HW�WR�(QG�PRGH��3UHVV�*O�LI�BEGIN�DQQXQFLDWRU�LV�GLVSOD\HG�

�P 6.00 6HWV�P�WR���\HDUV�
/ 3,035.28 &DOFXODWHV�DPRXQW�\RX�

FDQ�ZLWKGUDZ�DIWHU���
\HDUV�

1 2 3 4

I/YR = 6.3%
N = 360 (15 years × 24 half-months)

(Half-months periods)

P/YR = 24

PV = -2,000.00

PMT = -80.00

FV= ?

360
. . .
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Example: An Annuity Account. <RX�RSW�IRU�DQ�HDUO\�UHWLUHPHQW�DIWHU�D�
VXFFHVVIXO�EXVLQHVV�FDUHHU��<RX�KDYH�DFFXPXODWHG�D�VDYLQJV�RI����������
WKDW�HDUQV�DQ�DYHUDJH�RI����DQQXDO�LQWHUHVW��FRPSRXQGHG�PRQWKO\��:KDW�
DQQXLW\��UHSHWLWLYH��XQLIRUP��ZLWKGUDZDO�RI�IXQGV��ZLOO�\RX�UHFHLYH�DW�WKH�
EHJLQQLQJ�RI�HDFK�PRQWK�LI�\RX�ZLVK�WKDW�VDYLQJV�DFFRXQW�WR�VXSSRUW�\RX�
IRU�WKH�QH[W����\HDUV"

6HW�WR�%HJLQ�PRGH��3UHVV�*O�LI�DQQXQFLDWRU�LV�QRW�GLVSOD\HG�

Keys: Display: Description:

��*b 24.00 6HWV�QXPEHU�RI�SHULRGV�
SHU�\HDU�

����(� –2,000.00 6WRUHV�LQLWLDO�GHSRVLW�
��(2 –80.00 6WRUHV�UHJXODU�

VHPLPRQWKO\�GHSRVLWV�
���. 6.30 6WRUHV�LQWHUHVW�UDWH�
��*U 360.00 6WRUHV�QXPEHU�RI�

GHSRVLWV�
/ 52,975.60 &DOFXODWHV�EDODQFH�

1 2

I/YR = 7%
N = 600 (50 × 12)
P/YR = 12

PMT = ?

FV = 0

PV = -400,000.00

Begin Mode

599 600. . .
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Lease Calculations

$�OHDVH�LV�D�ORDQ�RI�YDOXDEOH�SURSHUW\��OLNH�UHDO�HVWDWH��DXWRPRELOHV��RU�
HTXLSPHQW��IRU�D�VSHFLILF�DPRXQW�RI�WLPH��LQ�H[FKDQJH�IRU�UHJXODU�
SD\PHQWV��6RPH�OHDVHV�DUH�ZULWWHQ�DV�SXUFKDVH�DJUHHPHQWV��ZLWK�DQ�
RSWLRQ�WR�EX\�DW�WKH�HQG�RI�WKH�OHDVH��VRPHWLPHV�IRU�DV�OLWWOH�DV���������
7KH�GHILQHG�IXWXUH�YDOXH��)9��RI�WKH�SURSHUW\�DW�WKH�HQG�RI�D�OHDVH�LV�
VRPHWLPHV�FDOOHG�WKH�´UHVLGXDO�YDOXHµ�RU�´EX\�RXW�YDOXH�µ

$OO�ILYH�790�DSSOLFDWLRQ�NH\V�FDQ�EH�XVHG�LQ�OHDVH�FDOFXODWLRQV��7KHUH�DUH�
WZR�FRPPRQ�OHDVH�FDOFXODWLRQV�
n )LQGLQJ�WKH�OHDVH�SD\PHQW�QHFHVVDU\�WR�DFKLHYH�D�VSHFLILHG�\LHOG�
n )LQGLQJ�WKH�SUHVHQW�YDOXH��FDSLWDOL]HG�YDOXH��RI�D�OHDVH�

7KH�ILUVW�SD\PHQW�RQ�D�OHDVH�XVXDOO\�RFFXUV�DW�WKH�EHJLQQLQJ�RI�WKH�ILUVW�
SHULRG��7KXV��PRVW�OHDVH�FDOFXODWLRQV�XVH�%HJLQ�PRGH�

Example: Calculating a Lease Payment. $�FXVWRPHU�ZLVKHV�WR�OHDVH�
D���������FDU�IRU�WKUHH�\HDUV��7KH�OHDVH�LQFOXGHV�DQ�RSWLRQ�WR�EX\�WKH�FDU�
IRU��������DW�WKH�HQG�RI�WKH�OHDVH��7KH�ILUVW�PRQWKO\�SD\PHQW�LV�GXH�WKH�
GD\�WKH�FXVWRPHU�GULYHV�WKH�FDU�RII�WKH�ORW��,I�\RX�ZDQW�WR�\LHOG�����
DQQXDOO\��FRPSRXQGHG�PRQWKO\��ZKDW�ZLOO�WKH�SD\PHQWV�EH"�&DOFXODWH�WKH�
SD\PHQWV�IURP�\RXU��WKH�GHDOHU·V��SRLQW�RI�YLHZ�

Keys: Display: Description:

��*b 12.00 6HWV�SD\PHQWV�SHU�\HDU�
������(�� –400,000.00 6WRUHV�\RXU�QHVW�HJJ�DV�

DQ�RXWJRLQJ�GHSRVLW�
�. 7.00 6WRUHV�DQQXDO�LQWHUHVW�

UDWH�\RX�H[SHFW�WR�HDUQ�
��*U 600.00 6WRUHV�QXPEHU�RI�

ZLWKGUDZDOV�
�/ 0.00 6WRUHV�EDODQFH�RI�

DFFRXQW�DIWHU����\HDUV�
2 2,392.80 &DOFXODWHV�DPRXQW�WKDW�

\RX�FDQ�ZLWKGUDZ�DW�
WKH�EHJLQQLQJ�RI�HDFK�
PRQWK�
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6HW�WR�%HJLQ�PRGH��3UHVV�*O�LI�DQQXQFLDWRU�LV�QRW�GLVSOD\HG�

1RWLFH�WKDW�HYHQ�LI�WKH�FXVWRPHU�FKRRVHV�QRW�WR�EX\�WKH�FDU��WKH�OHVVRU�
VWLOO�LQFOXGHV�D�FDVK�IORZ�FRPLQJ�LQ�DW�WKH�HQG�RI�WKH�OHDVH�HTXDO�WR�WKH�
UHVLGXDO�YDOXH�RI�WKH�FDU��:KHWKHU�WKH�FXVWRPHU�EX\V�WKH�FDU�RU�LW�LV�VROG�
RQ�WKH�RSHQ�PDUNHW��WKH�OHVVRU�H[SHFWV�WR�UHFRYHU��������

Keys: Display: Description:

��*b 12.00 6HWV�SD\PHQWV�SHU�\HDU�
��. 10.00 6WRUHV�GHVLUHG�DQQXDO�

\LHOG�
�����(� –13,500.00 6WRUHV�OHDVH�SULFH�
����/ 7,500.00 6WRUHV�UHVLGXDO��EX\�RXW�

YDOXH��
��P 36.00 6WRUHV�OHQJWK�RI�OHDVH��

LQ�PRQWKV�
2 253.99 &DOFXODWHV�PRQWKO\�

OHDVH�SD\PHQW�

1 2

PMT = ?

I/YR = 10%
N = 36
P/YR = 12

PV = -13,500.00

FV = 7,500.00

Begin Mode

35 36

Money received
by lessor
is positive

Money paid out
by lessor is
negative

. . .
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Example: Lease With Advance Payments. <RXU�FRPSDQ\��4XLFN�.LW�
3ROH�%DUQV��SODQV�WR�OHDVH�D�IRUNOLIW�IRU�WKH�ZDUHKRXVH��7KH�OHDVH�LV�ZULWWHQ�
IRU�D�WHUP�RI���\HDUV�ZLWK�PRQWKO\�SD\PHQWV�RI���������3D\PHQWV�DUH�GXH�
DW�WKH�EHJLQQLQJ�RI�WKH�PRQWK�ZLWK�WKH�ILUVW�DQG�ODVW�SD\PHQWV�GXH�DW�WKH�
RQVHW�RI�WKH�OHDVH��<RX�KDYH�DQ�RSWLRQ�WR�EX\�WKH�IRUNOLIW�IRU���������DW�
WKH�HQG�RI�WKH�OHDVLQJ�SHULRG�

,I�WKH�DQQXDO�LQWHUHVW�UDWH�LV�����ZKDW�LV�WKH�FDSLWDOL]HG�YDOXH�RI�WKH�OHDVH"

7KLV�VROXWLRQ�UHTXLUHV�IRXU�VWHSV�
�� &DOFXODWH�WKH�SUHVHQW�YDOXH�RI�WKH����PRQWKO\�SD\PHQWV��
���ï�����²��� ����

�� $GG�WKH�YDOXH�RI�WKH�DGGLWLRQDO�DGYDQFH�SD\PHQW�
�� )LQG�WKH�SUHVHQW�YDOXH�RI�WKH�EX\�RSWLRQ�
�� 6XP�WKH�YDOXHV�FDOFXODWHG�LQ�VWHSV���DQG���

Step 1��)LQG�WKH�SUHVHQW�YDOXH�RI�WKH�PRQWKO\�SD\PHQWV�

6HW�WR�%HJLQ�PRGH��3UHVV�*O�LI�DQQXQFLDWRU�LV�QRW�GLVSOD\HG�

1 2 3 4

I/YR = 9%
N = 48
P/YR = 12

PMT = -2,400.00

FV = -15,000.00

Begin Mode

PV = ?

44 45 46 47 48

(48th payment due up front)

. . .
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Step 2. $GG�WKH�DGGLWLRQDO�DGYDQFH�SD\PHQW�WR�39��6WRUH�WKH�DQVZHU�

Step 3. )LQG�WKH�SUHVHQW�YDOXH�RI�WKH�EX\�RSWLRQ�

Step 4. $GG�WKH�UHVXOWV�RI�VWHSV���DQG���

Keys: Display: Description:

��*b 12.00 6HWV�SD\PHQWV�SHU�\HDU�
��P 47.00 6WRUHV�QXPEHU�RI�

SD\PHQWV�
����(2 –2,400.00 6WRUHV�PRQWKO\�

SD\PHQW�
�/ 0.00 6WRUHV�)9�IRU�VWHS���
�. 9.00 6WRUHV�LQWHUHVW�UDWH�
� 95,477.55 &DOFXODWHV�SUHVHQW�

YDOXH�RI����PRQWKO\�
SD\PHQWV�


�2(� 97,877.55 $GGV�DGGLWLRQDO�
DGYDQFH�SD\PHQW�

� 97,877.55 6WRUHV�UHVXOW�LQ�0�
UHJLVWHU�

��P 48.00 6WRUHV�PRQWK�ZKHQ�
EX\�RSWLRQ�RFFXUV�

�2 0.00 6WRUHV�]HUR�SD\PHQW�
IRU�WKLV�VWHS�RI�
VROXWLRQ�

�����(/ –15,000.00 6WRUHV�YDOXH�WR�
GLVFRXQW�

� 10,479.21 &DOFXODWHV�SUHVHQW�
YDOXH�RI�ODVW�FDVK�IORZ�

Keys: Display: Description:


a� 108,356.77 &DOFXODWHV�SUHVHQW�
�FDSLWDOL]HG��YDOXH�RI�
OHDVH���5RXQGLQJ�
GLVFUHSDQFLHV�DUH�
H[SODLQHG�RQ�SDJH ����

10B.book  Page 66  Wednesday, June 21, 2000  5:19 PM



5: Time Value of Money Calculations 67

Amortization

$PRUWL]DWLRQ�LV�WKH�SURFHVV�RI�GLYLGLQJ�D�SD\PHQW�LQWR�WKH�
DPRXQW�WKDW�DSSOLHV�WR�LQWHUHVW�DQG�WKH�DPRXQW�WKDW�
DSSOLHV�WR�SULQFLSDO��3D\PHQWV�QHDU�WKH�EHJLQQLQJ�RI�D�ORDQ�
FRQWULEXWH�PRUH�LQWHUHVW��DQG�OHVV�SULQFLSDO��WKDQ�SD\PHQWV�
QHDU�WKH�HQG�RI�D�ORDQ�

7KH�*��NH\�RQ�WKH�+3���%,,�DOORZV�\RX�WR�FDOFXODWH�
n 7KH�DPRXQW�DSSOLHG�WR�LQWHUHVW�LQ�D�UDQJH�RI�SD\PHQWV�
n 7KH�DPRXQW�DSSOLHG�WR�SULQFLSDO�LQ�D�UDQJH�RI�SD\PHQWV�
n 7KH�ORDQ�EDODQFH�DIWHU�D�VSHFLILHG�QXPEHU�RI�SD\PHQWV�DUH�PDGH�

7KH�*��IXQFWLRQ�DVVXPHV�\RX�KDYH�MXVW�FDOFXODWHG�D�SD\PHQW�RU�\RX�
KDYH�VWRUHG�WKH�DSSURSULDWH�DPRUWL]DWLRQ�YDOXHV�LQ�,�<5��39��)9��307��
DQG�3�<5�

PAYMENT $

PRINCIPAL $

INTEREST $

TIME
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7KH�QXPEHUV�GLVSOD\HG�IRU�LQWHUHVW��SULQFLSDO��DQG�EDODQFH�DUH�URXQGHG�WR�
WKH�FXUUHQW�GLVSOD\�VHWWLQJ��

To Amortize. 7R�DPRUWL]H�D�VLQJOH�SD\PHQW��HQWHU�WKH�SHULRG�QXPEHU�
DQG�SUHVV�*���7KH�+3���%,,�GLVSOD\V�WKH�DQQXQFLDWRU�PER�IROORZHG�
E\�WKH�VWDUWLQJ�DQG�HQGLQJ�SD\PHQWV�WKDW�ZLOO�EH�DPRUWL]HG�

3UHVV���WR�VHH�LQWHUHVW��INT���3UHVV���DJDLQ�WR�VHH�WKH�SULQFLSDO��PRIN��
DQG�DJDLQ�WR�VHH�WKH�EDODQFH��BAL���&RQWLQXH�SUHVVLQJ���WR�F\FOH�WKURXJK�
WKH�VDPH�YDOXHV�DJDLQ�

7R�DPRUWL]H�D�UDQJH�RI�SD\PHQWV��HQWHU�VWDUWLQJ�SHULRG�QXPEHU�0�HQGLQJ�
SHULRG�QXPEHU��WKHQ�SUHVV�*���7KH�+3���%,,�GLVSOD\V�WKH�DQQXQFLDWRU�
PER�IROORZHG�E\�WKH�VWDUWLQJ�DQG�HQGLQJ�SD\PHQWV�WKDW�ZLOO�EH�
DPRUWL]HG��7KHQ�SUHVV���UHSHDWHGO\�WR�F\FOH�WKURXJK�LQWHUHVW��SULQFLSDO��
DQG�EDODQFH�

3UHVV�*��DJDLQ�WR�PRYH�WR�WKH�QH[W�VHW�RI�SHULRGV��7KLV�DXWR�
LQFUHPHQW�IHDWXUH�VDYHV�\RX�WKH�NH\VWURNHV�RI�HQWHULQJ�WKH�QHZ�VWDUWLQJ�
DQG�HQGLQJ�SHULRGV�

,I�\RX�VWRUH��UHFDOO��RU�SHUIRUP�DQ\�RWKHU�FDOFXODWLRQV�GXULQJ�
DPRUWL]DWLRQ��SUHVVLQJ���ZLOO�QR�ORQJHU�F\FOH�WKURXJK�LQWHUHVW��SULQFLSDO��
DQG�EDODQFH��7R�UHVXPH�DPRUWL]DWLRQ�ZLWK�WKH�VDPH�VHW�RI�SHULRGV��SUHVV�
�*��

Example: Amortizing a Range of Payments. &DOFXODWH�WKH�ILUVW�WZR�
\HDUV�RI�WKH�DQQXDO�DPRUWL]DWLRQ�VFKHGXOH�IRU�D����\HDU�����������
PRUWJDJH��DW�������DQQXDO�LQWHUHVW�ZLWK�PRQWKO\�SD\PHQWV�

6HW�WR�(QG�PRGH��3UHVV�*O�LI�BEGIN�DQQXQFLDWRU�LV�GLVSOD\HG��

. $QQXDO�QRPLQDO�LQWHUHVW�UDWH�
� 6WDUWLQJ�EDODQFH�
/ (QGLQJ�EDODQFH�
2 3D\PHQW�DPRXQW��URXQGHG�WR�WKH�GLVSOD\�IRUPDW��
*b 1XPEHU�RI�SD\PHQWV�SHU�\HDU�
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,I�\RX�DOUHDG\�NQRZ�WKH�PRUWJDJH�SD\PHQW��\RX�FDQ�HQWHU�DQG�VWRUH�LW�MXVW�
OLNH�\RX�VWRUH�WKH�RWKHU�IRXU�YDOXHV��1H[W��DPRUWL]H�WKH�ILUVW�\HDU��

7KH�DPRXQW�SDLG�WRZDUG�LQWHUHVW�DQG�SULQFLSDO����������������������� �
�����������HTXDOV�WKH�WRWDO�RI����PRQWKO\�SD\PHQWV�����ï���������� �
������������7KH�UHPDLQLQJ�EDODQFH�HTXDOV�WKH�LQLWLDO�PRUWJDJH��OHVV�WKH�
DPRXQW�DSSOLHG�WRZDUG�SULQFLSDO����������²���������� �������������

Keys: Display: Description:

��*b 12.00 6HWV�SD\PHQWV�SHU�\HDU�
��*U 360.00 6WRUHV�WRWDO�QXPEHU�RI�

SD\PHQWV�
����. 7.75 6WRUHV�LQWHUHVW�SHU�\HDU�
������� 180,000.00 6WRUHV�SUHVHQW�YDOXH�
�/ 0.00 6WRUHV�IXWXUH�YDOXH�
2 –1,289.54 &DOFXODWHV�PRQWKO\�

SD\PHQW�

�0�� 12_ (QWHUV�VWDUWLQJ�DQG�
HQGLQJ�SHULRGV�

*� 1– 12 'LVSOD\V�WKH�3(5�
DQQXQFLDWRU�DQG�UDQJH�

� –1,579.82 'LVSOD\V�WKH�35,1�
DQQXQFLDWRU�DQG�WKH�
SULQFLSDO�SDLG�LQ�WKH�
ILUVW�\HDU�

� –13,894.66 'LVSOD\V�WKH�,17�
DQQXQFLDWRU�DQG�WKH�
LQWHUHVW�SDLG�LQ�WKH�ILUVW�
\HDU�

� 178,420.18 'LVSOD\V�WKH�%$/�
DQQXQFLDWRU�DQG�WKH�
ORDQ�EDODQFH�DIWHU�RQH�
\HDU�
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$PRUWL]H�WKH�VHFRQG�\HDU�

7KH�DPRXQW�SDLG�WRZDUG�LQWHUHVW�DQG�SULQFLSDO����������������������� �
�����������HTXDOV�WKH�WRWDO�RI����PRQWKO\�SD\PHQWV�����ï���������� �
������������7KH�UHPDLQLQJ�EDODQFH�HTXDOV�WKH�LQLWLDO�PRUWJDJH�OHVV�WKH�
DPRXQW�DSSOLHG�WRZDUG�SULQFLSDO����������²����������²���������� �
�������������0RUH�PRQH\�LV�DSSOLHG�WR�SULQFLSDO�GXULQJ�WKH�VHFRQG�UDWKHU�
WKDQ�WKH�ILUVW�\HDU��7KH�VXFFHHGLQJ�\HDUV�FRQWLQXH�LQ�WKH�VDPH�IDVKLRQ�

Example: Amortizing a Single Payment. $PRUWL]H�WKH��VW����WK��DQG�
��WK�SD\PHQWV�RI�D�ILYH�\HDU�FDU�OHDVH��7KH�OHDVH�DPRXQW�LV���������DQG�
WKH�LQWHUHVW�UDWH�LV��������3D\PHQWV�DUH�PRQWKO\�DQG�EHJLQ�LPPHGLDWHO\�

6HW�WR�%HJLQ�PRGH��3UHVV�*O�LI�DQQXQFLDWRU�LV�QRW�GLVSOD\HG�

*� 13– 24 'LVSOD\V�3(5�DQG�WKH�
QH[W�UDQJH�RI�SHULRGV�

� –1,706.69 'LVSOD\V�35,1�DQG�WKH�
SULQFLSDO�SDLG�LQ�WKH�
VHFRQG�\HDU�

� –13,767.79 'LVSOD\V�,17�DQG�WKH�
LQWHUHVW�SDLG�LQ�WKH�VHF�
RQG�\HDU�

� 176,713.49 'LVSOD\V�%$/�DQG�WKH�
ORDQ�EDODQFH�DIWHU����
SD\PHQWV�

Keys: Display: Description:

��*b 12.00 6HWV�SD\PHQWV�SHU�\HDU�
�*U 60.00 6WRUHV�QXPEHU�RI�

SD\PHQWV�
����. 11.50 6WRUHV�LQWHUHVW�SHU�\HDU�
������ 14,250.00 6WRUHV�SUHVHQW�YDOXH�
�/ 0.00 6WRUHV�WKH�IXWXUH�YDOXH�
2 –310.42 &DOFXODWHV�PRQWKO\�

SD\PHQW�
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$PRUWL]H�WKH��VW����WK��DQG���WK�SD\PHQWV�

�0 1.00 (QWHUV�ILUVW�SD\PHQW�
*� 1– 1 'LVSOD\V�3(5�DQG�WKH�

DPRUWL]HG�SD\PHQW�SHULRG�
� –310.42 'LVSOD\V�35,1�DQG�WKH�ILUVW�

SULQFLSDO�SD\PHQW�
� 0.00 'LVSOD\V�,17�DQG�WKH�LQWHU�

HVW�
� 13,939.58 'LVSOD\V�%$/�DQG�WKH�ORDQ�

EDODQFH�DIWHU�RQH�SD\PHQW�
��0 25.00 (QWHUV�SD\PHQW�WR�DPRU�

WL]H�
*�  25– 25 'LVSOD\V�3(5�DQG�WKH�

DPRUWL]HG�SD\PHQW�SHULRG�
� –220.21 'LVSOD\V�35,1�DQG�WKH�

SULQFLSDO�SDLG�RQ�WKH���WK�
SD\PHQW�

� –90.21 'LVSOD\V�,17�DQG�WKH�LQWHU�
HVW�SDLG�RQ�WKH���WK�SD\�
PHQW�

� 9,193.28 'LVSOD\V�%$/�DQG�WKH�EDO�
DQFH�DIWHU�WKH���WK�SD\�
PHQW�

��0 54.00 (QWHUV�SD\PHQW�WR�DPRU�
WL]H�

*� 54– 54 'LVSOD\V�3(5�DQG�WKH�
DPRUWL]HG�SD\PHQW�SHULRG�

� –290.37 'LVSOD\V�35,1�DQG�WKH�
SULQFLSDO�SDLG�RQ�WKH���WK�
SD\PHQW�

� –20.05 'LVSOD\V�,17�DQG�WKH�LQWHU�
HVW�SDLG�RQ�WKH���WK�SD\�
PHQW�

� 1,801.57 'LVSOD\V�%$/�DQG�WKH�EDO�
DQFH�DIWHU�WKH���WK�SD\�
PHQW�
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Interest Rate Conversions

7KH�,QWHUHVW�&RQYHUVLRQ�DSSOLFDWLRQ�XVHV�WKUHH�NH\V��
*���*Z��DQG�*b��7KH\�FRQYHUW�EHWZHHQ�QRPLQDO�
DQG�DQQXDO�HIIHFWLYH�LQWHUHVW�UDWHV��1RPLQDO�DQG�HIIHFWLYH�
LQWHUHVW�UDWHV�DUH�GHVFULEHG�RQ�SDJH ���

,I�\RX�NQRZ�DQ�DQQXDO�QRPLQDO�LQWHUHVW�UDWH�DQG�\RX�ZLVK�
WR�VROYH�IRU�WKH�FRUUHVSRQGLQJ�DQQXDO�HIIHFWLYH�UDWH�

�� (QWHU�WKH�QRPLQDO�UDWH�DQG�SUHVV�*��
�� (QWHU�WKH�QXPEHU�RI�FRPSRXQGLQJ�SHULRGV�DQG�SUHVV�*b�
�� &DOFXODWH�WKH�HIIHFWLYH�UDWH�E\�SUHVVLQJ�*Z�

7R�FDOFXODWH�D�QRPLQDO�UDWH�IURP�D�NQRZQ�HIIHFWLYH�UDWH�
�� (QWHU�WKH�HIIHFWLYH�UDWH�DQG�SUHVV�*Z�
�� (QWHU�WKH�QXPEHU�RI�FRPSRXQGLQJ�SHULRGV�DQG�SUHVV�*b�
�� &DOFXODWH�WKH�QRPLQDO�UDWH�E\�SUHVVLQJ�*��

,Q�WKH�790�DSSOLFDWLRQ��*��DQG�.�VKDUH�WKH�VDPH�UHJLVWHU�

,QWHUHVW�FRQYHUVLRQV�DUH�XVHG�SULPDULO\�IRU�WZR�W\SHV�RI�SUREOHPV�
n &RPSDULQJ�LQYHVWPHQWV�ZLWK�GLIIHUHQW�FRPSRXQGLQJ�SHULRGV�
n 6ROYLQJ�790�SUREOHPV�ZKHUH�WKH�SD\PHQW�SHULRG�DQG�WKH�LQWHUHVW�
SHULRG�GLIIHU�

Investments With Different Compounding Periods

Example: Comparing Investments. <RX�DUH�FRQVLGHULQJ�RSHQLQJ�D�
VDYLQJV�DFFRXQW�LQ�RQH�RI�WKUHH�EDQNV��:KLFK�EDQN�KDV�WKH�PRVW�
IDYRUDEOH�LQWHUHVW�UDWH"

)LUVW�%DQN ������DQQXDO�LQWHUHVW��FRPSRXQGHG�TXDUWHUO\�
6HFRQG�%DQN ������DQQXDO�LQWHUHVW��FRPSRXQGHG�PRQWKO\�
7KLUG�%DQN ������DQQXDO�LQWHUHVW��FRPSRXQGHG�����WLPHV�SHU�

\HDU�
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5: Time Value of Money Calculations 73

First Bank

Second Bank

Third Bank

)LUVW�%DQN�RIIHUV�D�VOLJKWO\�EHWWHU�GHDO�VLQFH������LV�JUHDWHU�WKDQ������DQG�
�����

Compounding and Payment Periods Differ

7KH�790�DSSOLFDWLRQ�DVVXPHV�WKDW�WKH�FRPSRXQGLQJ�
SHULRGV�DQG�WKH�SD\PHQW�SHULRGV�DUH�WKH�VDPH��6RPH�ORDQ�
LQVWDOOPHQWV�RU�VDYLQJV�GHSRVLWV�DQG�ZLWKGUDZDOV�GR�QRW�
FRLQFLGH�ZLWK�WKH�EDQN·V�FRPSRXQGLQJ�SHULRGV��,I�WKH�
SD\PHQW�SHULRG�GLIIHUV�IURP�WKH�FRPSRXQGLQJ�SHULRG��
DGMXVW�WKH�LQWHUHVW�UDWH�WR�PDWFK�WKH�SD\PHQW�SHULRG�
EHIRUH�VROYLQJ�WKH�SUREOHP�

Keys: Display: Description:

���*� 6.70 6WRUHV�QRPLQDO�UDWH�
�*b 4.00 6WRUHV�TXDUWHUO\�

FRPSRXQGLQJ�SHULRGV�
*Z 6.87 &DOFXODWHV�DQQXDO�

HIIHFWLYH�UDWH�

����*� 6.65 6WRUHV�QRPLQDO�UDWH�
��*b 12.00 6WRUHV�PRQWKO\�FRP�

SRXQGLQJ�SHULRGV�
*Z 6.86 &DOFXODWHV�DQQXDO�

HIIHFWLYH�UDWH�

����*� 6.63 6WRUHV�QRPLQDO�UDWH�
���*b 360.00 6WRUHV�FRPSRXQGLQJ�

SHULRGV�
*Z 6.85 &DOFXODWHV�DQQXDO�

HIIHFWLYH�UDWH�
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7R�DGMXVW�DQ�LQWHUHVW�UDWH�ZKHQ�WKH�FRPSRXQGLQJ�SHULRG�GLIIHUV�IURP�WKH�
SD\PHQW�SHULRG�FRPSOHWH�WKH�IROORZLQJ�VWHSV�
�� (QWHU�WKH�QRPLQDO�UDWH�DQG�SUHVV�*���(QWHU�WKH�QXPEHU�RI�

FRPSRXQGLQJ�SHULRGV�LQ�D�\HDU�DQG�SUHVV�*b��6ROYH�IRU�WKH�HIIHFWLYH�
UDWH�E\�SUHVVLQJ�*Z��

�� (QWHU�WKH�QXPEHU�RI�SD\PHQW�SHULRGV�LQ�D�\HDU�DQG�SUHVV�*b��
6ROYH�IRU�WKH�DGMXVWHG�QRPLQDO�UDWH�E\�SUHVVLQJ�*��

Example: Monthly Payments, Daily Compounding. 6WDUWLQJ�WRGD\��
\RX�PDNH�PRQWKO\�GHSRVLWV�RI�����WR�DQ�DFFRXQW�SD\LQJ����LQWHUHVW��
FRPSRXQGHG�GDLO\��XVLQJ�D�����GD\�\HDU���:KDW�ZLOO�WKH�EDODQFH�EH�LQ�
VHYHQ�\HDUV"

Step 1. &DOFXODWH�WKH�HTXLYDOHQW�UDWH�ZLWK�PRQWKO\�FRPSRXQGLQJ�

6LQFH�120��DQG�,�<5�VKDUH�WKH�VDPH�UHJLVWHU��WKLV�YDOXH�LV�UHDG\�IRU�XVH�
LQ�WKH�UHVW�RI�WKH�SUREOHP�

Step 2. &DOFXODWH�WKH�IXWXUH�YDOXH�

6HW�WR�%HJLQ�PRGH��3UHVV�*O�LI�DQQXQFLDWRU�LV�QRW�GLVSOD\HG�

Keys: Display: Description:

�*� 5.00 6WRUHV�QRPLQDO�SHUFHQWDJH�
UDWH�

���*b 365.00 6WRUHV�EDQN·V�FRPSRXQGLQJ�
SHULRGV�SHU�\HDU�

*Z 5.13 &DOFXODWHV�DQQXDO�HIIHFWLYH�
UDWH�

��*b 12.00 6WRUHV�PRQWKO\�SHULRGV�
*� 5.01 &DOFXODWHV�HTXLYDOHQW�

QRPLQDO�SHUFHQWDJH�UDWH�IRU�
PRQWKO\�FRPSRXQGLQJ�

�� 0.00 6WRUHV�SUHVHQW�YDOXH�
��(2 –25.00 6WRUHV�SD\PHQW�
�*U 84.00 6WRUHV�WRWDO�QXPEHU�RI�

SD\PHQWV�
/ 2,519.61 &DOFXODWHV�EDODQFH�DIWHU���

\HDUV�
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6

Cash Flow Calculations

How to Use the Cash Flow Application

7KH�FDVK�IORZ�DSSOLFDWLRQ�LV�XVHG�WR�VROYH�SUREOHPV�ZKHUH�
FDVK�IORZV�RFFXU�RYHU�UHJXODU�LQWHUYDOV�EXW�DUH�RI�YDU\LQJ�
DPRXQWV��<RX�FDQ�DOVR�XVH�FDVK�IORZ�FDOFXODWLRQV�WR�VROYH�
SUREOHPV�ZLWK�UHJXODU��HTXDO��SHULRGLF�FDVK�IORZV��EXW�
WKHVH�VLWXDWLRQV�DUH�KDQGOHG�PRUH�HDVLO\�XVLQJ�790�

,Q�JHQHUDO��WKHVH�DUH�WKH�VWHSV�IRU�FDVK�IORZ�FDOFXODWLRQV�RQ�
WKH�+3���%,,�
�� 2UJDQL]H�\RXU�FDVK�IORZV�RQ�SDSHU��$�FDVK�IORZ�GLDJUDP�LV�XVHIXO�
�� &OHDU�WKH�UHJLVWHUV�
�� (QWHU�WKH�QXPEHU�RI�SHULRGV�SHU�\HDU�
�� (QWHU�WKH�DPRXQW�RI�WKH�LQLWLDO�LQYHVWPHQW�
�� (QWHU�WKH�DPRXQW�RI�WKH�QH[W�FDVK�IORZ�
�� ,I�WKH�DPRXQW�HQWHUHG�LQ�VWHS���RFFXUV�PRUH�WKDQ�RQFH�FRQVHFXWLYHO\��

HQWHU�WKH�QXPEHU�RI�WLPHV�LW�RFFXUV�
�� 5HSHDW�VWHSV���DQG���IRU�HDFK�FDVK�IORZ�DQG�JURXS�
�� 7R�FDOFXODWH�QHW�SUHVHQW�YDOXH��HQWHU�WKH�DQQXDO�LQWHUHVW�UDWH�DQG�

SUHVV�.��WKHQ�SUHVV�*N��2U��WR�FDOFXODWH�DQQXDO�LQWHUQDO�UDWH�RI�
UHWXUQ��SUHVV�*9�

Example: A Short Term Investment. 7KH�IROORZLQJ�FDVK�IORZ�GLDJUDP�
UHSUHVHQWV�DQ�LQYHVWPHQW�LQ�VWRFN�RYHU�WKUHH�PRQWKV��3XUFKDVHV�ZHUH�
PDGH�DW�WKH�EHJLQQLQJ�RI�HDFK�PRQWK��DQG�WKH�VWRFN�ZDV�VROG�DW�WKH�HQG�
RI�WKH�WKLUG�PRQWK��&DOFXODWH�WKH�DQQXDO�LQWHUQDO�UDWH�RI�UHWXUQ�DQG�WKH�
PRQWKO\�UDWH�RI�UHWXUQ�
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XXX

Keys: Display: Description:

*& 0.00 &OHDUV�DOO�UHJLVWHUV�
��*b 12.00 6WRUHV�SHULRGV�SHU�\HDU�
����(, –5,000.00 (QWHUV�LQLWLDO�FDVK�IORZ��

'LVSOD\V�FDVK�IORZ�
JURXS�QXPEHU�ZKLOH�
\RX�KROG�GRZQ�,�

����(, –2,000.00 (QWHUV�QH[W�FDVK�IORZ�
����(, –4,000.00 (QWHUV�QH[W�FDVK�IORZ�
��������, 11,765.29 (QWHUV�ILQDO�FDVK�IORZ�
*9 38.98 &DOFXODWHV�DQQXDO�

QRPLQDO�\LHOG�
d��� 3.25 0RQWKO\�\LHOG�

1 2 3

-5,000.00

-2,000.00

-4,000.00

11,765.29

Flows received
are positive.

Flows paid out
are negative.
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NPV and IRR/YR: Discontinuing Cash Flows

&KDSWHU���GHPRQVWUDWHV�WKH�XVH�RI�FDVK�IORZ�GLDJUDPV�WR�FODULI\�ILQDQFLDO�
SUREOHPV��7KLV�VHFWLRQ�GHVFULEHV�GLVFRXQWHG�FDVK�IORZV��7KH�139�DQG�
,55�<5�IXQFWLRQV�DUH�IUHTXHQWO\�UHIHUUHG�WR�DV�GLVFRXQWHG�FDVK�IORZ�IXQFWLRQV�

:KHQ�D�FDVK�IORZ�LV�GLVFRXQWHG��\RX�FDOFXODWH�LWV�SUHVHQW�YDOXH��:KHQ�
PXOWLSOH�FDVK�IORZV�DUH�GLVFRXQWHG��\RX�FDOFXODWH�WKH�SUHVHQW�YDOXHV�DQG�
DGG�WKHP�WRJHWKHU�

7KH�QHW�SUHVHQW�YDOXH��139��IXQFWLRQ�ILQGV�WKH�SUHVHQW�YDOXH�RI�D�VHULHV�
RI�FDVK�IORZV��7KH�DQQXDO�QRPLQDO�LQWHUHVW�UDWH�PXVW�EH�NQRZQ�WR�
FDOFXODWH�139�

7KH�LQWHUQDO�UDWH�RI�UHWXUQ��,55�<5��IXQFWLRQ�FDOFXODWHV�WKH�DQQXDO�
QRPLQDO�LQWHUHVW�UDWH�WKDW�LV�UHTXLUHG�WR�JLYH�D�QHW�SUHVHQW�YDOXH�RI�]HUR�

7KH�XWLOLW\�RI�WKHVH�WZR�ILQDQFLDO�WRROV�EHFRPHV�FOHDU�DIWHU�ZRUNLQJ�D�IHZ�
H[DPSOHV��7KH�QH[W�WZR�VHFWLRQV�GHVFULEH�RUJDQL]LQJ�DQG�HQWHULQJ�\RXU�
FDVK�IORZV��([DPSOHV�RI�139�DQG�,55�<5�FDOFXODWLRQV�IROORZ�

Organizing Cash Flows

7KH�FDVK�IORZ�VHULHV�LV�RUJDQL]HG�LQWR�DQ�LQLWLDO�FDVK�IORZ��&)����DQG�
VXFFHHGLQJ�FDVK�IORZ�JURXSV��XS�WR����FDVK�IORZV���&)���RFFXUV�DW�WKH�
EHJLQQLQJ�RI�WKH�ILUVW�SHULRG��$�FDVK�IORZ�JURXS�FRQVLVWV�RI�D�FDVK�IORZ�
DPRXQW�DQG�WKH�QXPEHU�RI�WLPHV�LW�UHSHDWV�

)RU�H[DPSOH��LQ�WKH�IROORZLQJ�FDVK�IORZ�GLDJUDP��WKH�LQLWLDO�FDVK�IORZ�LV�
²���������7KH�QH[W�JURXS�RI�FDVK�IORZV�FRQVLVWV�RI�VL[�IORZV�RI�]HUR�
HDFK��IROORZHG�E\�D�JURXS�RI�WKUHH��������FDVK�IORZV��7KH�ILQDO�JURXS�
FRQVLVWV�RI�RQH���������FDVK�IORZ�

chapt_6.fm  Page 77  Thursday, June 22, 2000  12:32 PM



78 6: Cash Flow Calculations

:KHQHYHU�\RX�HQWHU�D�VHULHV�RI�FDVK�IORZV��LW�LV�LPSRUWDQW�WR�DFFRXQW�IRU�
HYHU\�SHULRG�RQ�WKH�FDVK�IORZ�GLDJUDP��HYHQ�SHULRGV�ZLWK�FDVK�IORZV�RI�
]HUR�

Entering Cash Flows

7KH�+3���%,,�FDQ�VWRUH�DQ�LQLWLDO�FDVK�IORZ�SOXV����DGGLWLRQDO�FDVK�IORZ�
JURXSV��(DFK�FDVK�IORZ�JURXS�FDQ�KDYH�XS�WR����FDVK�IORZV��(QWHU�FDVK�
IORZV�XVLQJ�WKH�IROORZLQJ�VWHSV�
�� 3UHVV�*&�WR�FOHDU�WKH�UHVLVWHUV�
�� (QWHU�WKH�QXPEHU�RI�SHULRGV�SHU�\HDU�DQG�SUHVV�*b�
�� (QWHU�WKH�DPRXQW�RI�WKH�LQLWLDO�LQYHVWPHQW��WKHQ�SUHVV�,���7KH�´Mµ�

VWDQGV�IRU�WKH�FDVK�IORZ�´QXPEHU�µ���WKURXJK�����
�� (QWHU�WKH�DPRXQW�RI�WKH�QH[W�FDVK�IORZ�DQG�SUHVV�,�
�� ,I�WKH�DPRXQW�HQWHUHG�LQ�VWHS���RFFXUV�PRUH�WKDQ�RQFH�FRQVHFXWLYHO\��

HQWHU�WKH�QXPEHU�RI�WLPHV�LW�RFFXUV��DQG�SUHVV�*C�
�� 5HSHDW�VWHSV���DQG���IRU�HDFK�,�DQG�*C�XQWLO�DOO�FDVK�IORZV�KDYH�

EHHQ�HQWHUHG�

CF 1 = 0, N 1 = 6

CFO = -11,000

CF 2 = 1,000, N 2 = 3

CF 3 = 10,000, N 3 = 1

1 2 3 4 5 6 7 8 9 10
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Example. (QWHU�WKH�FDVK�IORZV�IURP�WKH�SUHFHGLQJ�GLDJUDP�DQG�
FDOFXODWH�WKH�,55�<5��7KHQ�FDOFXODWH�WKH�HIIHFWLYH�LQWHUHVW�UDWH��$VVXPH�
WKHUH�DUH����SHULRGV�SHU�\HDU��

Viewing and Replacing Cash Flows

7R�YLHZ�D�FDVK�IORZ��SUHVV�
n �,�� WR���WR�GLVSOD\�FDVK�IORZV���WR����RU
n �,��� WR���WR�GLVSOD\�FDVK�IORZV����WR���
n �,
� WR�GLVSOD\�WKH�QH[W�FDVK�IORZ
n �,�� WR�GLVSOD\�WKH�SUHYLRXV�FDVK�IORZ
n �,,� WR�GLVSOD\�WKH�FXUUHQW�FDVK�IORZ�

Keys: Display: Description:

*& 0.00 &OHDUV�DOO�UHJLVWHUV�
��*b 12.00 6HWV�b�WR����
�����(, –11,000.00 (QWHUV�LQLWLDO�FDVK�IORZ��

'LVSOD\V�FDVK�IORZ�
JURXS�QXPEHU�IRU�DV�
ORQJ�DV�\RX�KROG�GRZQ�
,�

�, 0.00 (QWHUV�ILUVW�FDVK�IORZ�
JURXS�DPRXQW�

�*C 6.00 (QWHUV�QXPEHU�RI�
UHSHWLWLRQV�

����, 1,000.00 (QWHUV�VHFRQG�FDVK�
IORZ�JURXS�DPRXQW�

�*C 3.00 (QWHUV�QXPEHU�RI�
UHSHWLWLRQV�

�����, 10,000.00 (QWHUV�ILQDO�FDVK�IORZ�
*9 21.22 &DOFXODWHV�DQQXDO�

QRPLQDO�\LHOG�
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7R�UHSODFH�D�FDVK�IORZ�DPRXQW��SUHVV�
n !,�� WR���WR�VWRUH�WKH�QHZ�DPRXQW�LQ�FDVK�IORZV���WR��
n !,��� WR���WR�VWRUH�WKH�QHZ�DPRXQW�LQ�FDVK�IORZV����WR���
n !,
� WR�VWRUH�WKH�DPRXQW�LQ�WKH�QH[W�FDVK�IORZ
n !,�� WR�VWRUH�WKH�DPRXQW�LQ�WKH�SUHYLRXV�FDVK�IORZ
n !,,� WR�VWRUH�WKH�DPRXQW�LQ�WKH�FXUUHQW�FDVK�IORZ�

7R�UHSODFH�WKH�QXPEHU�RI�WLPHV�D�SDUWLFXODU�FDVK�IORZ�RFFXUV����WKH�
FDVK�IORZ�ZKRVH�QXPEHU�RI�RFFXUUHQFHV�ZLOO�FKDQJH��7KHQ�HQWHU�WKH�
QXPEHU�RI�WLPHV�LW�RFFXUV�DQG�SUHVV�*C�

6LQFH�FDVK�IORZV�FDQQRW�EH�GHOHWHG�RU�LQVHUWHG��XVH�*&�WR�VWDUW�RYHU��

Calculating Net Present Value

7KH�QHW�SUHVHQW�YDOXH��139��IXQFWLRQ�LV�XVHG�WR�GLVFRXQW�DOO�FDVK�IORZV�
WR�WKH�IURQW�RI�WKH�WLPH�OLQH�XVLQJ�DQ�DQQXDO�QRPLQDO�LQWHUHVW�UDWH�WKDW�\RX�
VXSSO\�

7KHVH�VWHSV�GHVFULEH�KRZ�WR�FDOFXODWH�139�
�� 3UHVV�*&�DQG�VWRUH�WKH�QXPEHU�RI�SHULRGV�SHU�\HDU�LQ�3�<5�
�� (QWHU�WKH�FDVK�IORZV�XVLQJ�,�DQG�C�
�� 6WRUH�WKH�DQQXDO�QRPLQDO�LQWHUHVW�UDWH�LQ�,�<5�DQG�SUHVV�*N�

Example: A Discounted Contract, Uneven Cash flows. <RX�KDYH�DQ�
RSSRUWXQLW\�WR�SXUFKDVH�D�FRQWUDFW�ZLWK�WKH�IROORZLQJ�FDVK�IORZV�

End of Month Amount

� ���������
� ���������
�� ���������
�� ���������
�� ����������

chapt_6.fm  Page 80  Thursday, June 22, 2000  12:32 PM



6: Cash Flow Calculations 81

+RZ�PXFK�VKRXOG�\RX�SD\�IRU�WKH�FRQWUDFW�LI�\RX�ZLVK�WR�\LHOG�D�\HDUO\�
UDWH�RI�����RQ�\RXU�LQYHVWPHQW"

Keys: Display: Description:

*& 0.00 &OHDUV�UHJLVWHUV�
��*b 12.00 6HWV�SD\PHQWV�SHU�\HDU�
�, 0.00 (QWHUV�LQLWLDO�FDVK�IORZ�

RI�]HUR��7KH�FDVK�IORZ�
QXPEHU�LV�GLVSOD\HG�DV�
ORQJ�DV�\RX�KROG�GRZQ�
WKH�,�NH\�

�, 0.00 (QWHUV�ILUVW�FDVK�IORZ�
�*C 3.00 (QWHUV�QXPEHU�RI�

RFFXUUHQFHV�
����, 5,000.00 (QWHUV�VHFRQG�FDVK�IORZ�
�, 0.00 (QWHUV�WKLUG�FDVK�IORZ�
�*C 4.00 (QWHUV�QXPEHU�RI�

RFFXUUHQFHV�
����, 5,000.00 (QWHUV�IRXUWK�FDVK�IORZ�
�*C 2.00 (QWHUV�QXPEHU�RI�

RFFXUUHQFHV�
�, 0.00 (QWHUV�ILIWK�FDVK�IORZ�
�*C 4.00 (QWHUV�QXPEHU�RI�

RFFXUUHQFHV�
����, 7,500.00 (QWHUV�VL[WK�FDVK�IORZ�
�, 0.00 (QWHUV�VHYHQWK�FDVK�

IORZ�

5,000
5,000

7,500

10,000I/YR = 15%

25151094
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7KH�FDVK�IORZV�WKDW�GHVFULEH�\RXU�SURVSHFWLYH�LQYHVWPHQW�DUH�QRZ�LQ�WKH�
FDOFXODWRU��<RX�FDQ�SUHVV��,����IROORZHG�E\��,�
�DQG��*C��
UHSHDWHGO\�WR�YLHZ�WKH�FDVK�IORZV�DQG�QXPEHU�RI�WLPHV�HDFK�RFFXUV�

1RZ�WKDW�\RX�KDYH�HQWHUHG�WKH�FDVK�IORZV��VWRUH�WKH�LQWHUHVW�UDWH�DQG�
FDOFXODWH�WKH�QHW�SUHVHQW�YDOXH�

7KLV�UHVXOW�VKRZV�WKDW�LI�\RX�ZDQW�D�\LHOG�RI�����SHU�\HDU��\RX�VKRXOG�SD\�
�����������IRU�WKH�FRQWUDFW��1RWLFH�WKDW�WKLV�DPRXQW�LV�SRVLWLYH��7KH�QHW�
SUHVHQW�YDOXH�LV�VLPSO\�WKH�VXPPHG��RU�QHWWHG��YDOXH�RI�D�VHULHV�RI�FDVK�
IORZV�ZKHQ�WKH\�DUH�GLVFRXQWHG�WR�WKH�IURQW�RI�WKH�WLPH�OLQH�

�*C 9.00 (QWHUV�QXPEHU�RI�
RFFXUUHQFHV�

�����, 10,000.00 (QWHUV�QH[W�FDVK�IORZ�

Keys: Display: Description:

��. 15.00 6WRUHV�DQQXDO�LQWHUHVW�
UDWH�

*N 27,199.92 &DOFXODWHV�QHW�SUHVHQW�
YDOXH�RI�VWRUHG�FDVK�
IORZV���6HH�URXQGLQJ�
H[DPSOH�RQ�SDJH ����

Keys: Display: Description:

252321191715131197531

5,000.00

7,330.34

6,224.95

4,415.91

4,471.10

4,757.62

7,500.00

1% = 15% per year

NPV = 27,199.92

10,000.00
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6: Cash Flow Calculations 83

Calculating Internal Rate of Return
�� 3UHVV�*&��VWRUH�QXPEHU�RI�SHULRGV�SHU�\HDU�LQ�3�<5�
�� (QWHU�WKH�FDVK�IORZV�XVLQJ�,�DQG�C�
�� 3UHVV�*9�

:KHQ�\RX�FDOFXODWH�,55�<5��\RX�JHW�WKH�DQQXDO�QRPLQDO�UDWH�WKDW�JLYHV�
DQ�139�RI�]HUR�

7KH�IROORZLQJ�H[DPSOH�XVHV�WKH�FDVK�IORZV�WKDW�ZHUH�HQWHUHG�LQ�WKH�
SUHYLRXV�H[DPSOH�

0RUH�WKDQ�RQH�,55�<5�FDQ�H[LVW��,I�\RX�JHW�WKH�No Solution�PHVVDJH�VHH�
$SSHQGL[�%��SDJH �����

Example. ,I�WKH�VHOOHU�RI�WKH�FRQWUDFW�LQ�WKH�SUHYLRXV�H[DPSOH�ZDQWV�
��������DQG�\RX�DFFHSW�WKDW�SULFH��ZKDW�LV�\RXU�\LHOG"�7KLV�LV�DQ�,55�<5�
FDOFXODWLRQ�WKDW�UHTXLUHV�D�VOLJKW�PRGLILFDWLRQ�WR�WKH�FXUUHQWO\�VWRUHG�FDVK�
IORZV�

0RUH�H[DPSOHV�WKDW�XVH�139�DQG�,55�<5�FDOFXODWLRQV�DUH�JLYHQ�LQ�
FKDSWHU���� $́GGLWLRQDO�([DPSOHV�µ

Keys: Display: Description:

�����(*!
,��

–28,000.00 &KDQJHV�LQLWLDO�FDVK�IORZ�

*9 12.49 &DOFXODWHV�DQQXDO�
QRPLQDO�\LHOG�

252321191715131197531

5,000

-28,000

5,000
7,500

10,000

IRR/YR = ?
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84 6: Cash Flow Calculations

Automatic Storage of IRR/YR and NPV

:KHQ�\RX�FDOFXODWH�139��WKH�UHVXOW�LV�VWRUHG�LQ�39�IRU�\RXU�
FRQYHQLHQFH��7R�UHFDOO�WKDW�UHVXOW��SUHVV�����,I�\RX�KDYHQ·W�FKDQJHG�
WKH�790�YDOXHV�IURP�WKH�ODVW�H[DPSOH�XVLQJ�139��SDJH �����ZKHQ�\RX�
SUHVV����WKH�UHVXOW�LV�����������

:KHQ�\RX�FDOFXODWH�,55�<5��WKH�UHVXOW�LV�DOVR�VWRUHG�LQ�,�<5��)RU�WKH�
SUHYLRXV�H[DPSOH��SUHVV��.�WR�GLVSOD\�WKH�DQQXDOL]HG�\LHOG�������
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7: Statistical Calculations 85

7

Statistical Calculations

7KH�A�DQG�*@�NH\V�DUH�XVHG�WR�HQWHU�DQG�GHOHWH�GDWD�
IRU�RQH��DQG�WZR�YDULDEOH�VWDWLVWLFV��6XPPDWLRQ�GDWD�LV�
VWRUHG�LQ�PHPRU\��7KH�ODEHOV�DERYH�WKH���WR���NH\V�
LQGLFDWH�ZKDW�VXPPDWLRQ�GDWD�LV�VWRUHG��2QFH�\RX�HQWHU�WKH�
GDWD��\RX�FDQ�XVH�WKH�VWDWLVWLFDO�IXQFWLRQV�WR�FDOFXODWH�WKH�
IROORZLQJ�

n 0HDQ�DQG�VWDQGDUG�GHYLDWLRQ�
n /LQHDU�UHJUHVVLRQ�VWDWLVWLFV�
n /LQHDU�HVWLPDWLRQ�DQG�IRUHFDVWLQJ�
n :HLJKWHG�PHDQ�
n 6XPPDWLRQ�VWDWLVWLFV��Q��Σ[��Σ[���Σ\��Σ\���DQG�Σ[\�

Clearing Statistical Data

&OHDU�WKH�VWDWLVWLFDO�UHJLVWHUV�EHIRUH�HQWHULQJ�QHZ�GDWD��,I�
\RX�GRQ·W�FOHDU�WKH�UHJLVWHUV��GDWD�FXUUHQWO\�VWRUHG�LV�
DXWRPDWLFDOO\�LQFOXGHG�LQ�WKH�VXPPDWLRQ�FDOFXODWLRQV��7R�
FOHDU�WKH�VWDWLVWLFDO�UHJLVWHUV��SUHVV�*�j��7KH�GLVSOD\�LV�
DOVR�FOHDUHG��
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Entering Statistical Data

7KHUH�LV�QR�OLPLW�WR�WKH�QXPEHU�RI�YDOXHV�\RX�FDQ�DFFXPXODWH�LQ�WKH�
VWDWLVWLFDO�UHJLVWHUV�
�

One-Variable Statistics

7R�HQWHU�[�GDWD�IRU�RQH�YDULDEOH�VWDWLVWLFV�FRPSOHWH�WKH�IROORZLQJ�VWHSV�
�� &OHDU�WKH�VWDWLVWLFDO�UHJLVWHUV�E\�SUHVVLQJ�*j�
�� (QWHU�WKH�ILUVW�YDOXH�DQG�SUHVV�A��7KH�+3���%,,�GLVSOD\V�Q��WKH�
QXPEHU�RI�LWHPV�DFFXPXODWHG�

�� &RQWLQXH�DFFXPXODWLQJ�YDOXHV�E\�HQWHULQJ�WKH�QXPEHUV�DQG�SUHVVLQJ�
A��7KH�Q�YDOXH�LV�LQFUHPHQWHG�ZLWK�HDFK�HQWU\�

Two-Variable Statistics and Weighted Mean

7R�HQWHU�[�\�SDLUV�RI�VWDWLVWLFDO�GDWD�FRPSOHWH�WKHVH�VWHSV�
�� &OHDU�WKH�VWDWLVWLFDO�UHJLVWHUV�E\�SUHVVLQJ�*j�
�� (QWHU�WKH�ILUVW�[�YDOXH�DQG�SUHVV�0��7KH�+3���%,,�GLVSOD\V�WKH�[�
YDOXH��

�� (QWHU�WKH�FRUUHVSRQGLQJ�\�YDOXH�DQG�SUHVV�A��7KH�+3���%,,�
GLVSOD\V�Q��WKH�QXPEHU�RI�SDLUV�RI�LWHPV�DFFXPXODWHG�

�� &RQWLQXH�HQWHULQJ�[�\�SDLUV��7KH�Q�YDOXH�LV�LQFUHPHQWHG�ZLWK�HDFK�
HQWU\�

7R�HQWHU�GDWD�IRU�FDOFXODWLQJ�WKH�ZHLJKWHG�PHDQ��HQWHU�HDFK�GDWD�YDOXH�DV�
[��DQG�LWV�FRUUHVSRQGLQJ�ZHLJKW�DV�\�


  If statistical data causes the value of a register to exceed ±9.99999999999 × 10499, the HP 10BII displays a 
temporary overflow warning (OFLO).
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7: Statistical Calculations 87

Correcting Statistical Data

,QFRUUHFW�HQWULHV�FDQ�EH�GHOHWHG�XVLQJ�*@��,I�HLWKHU�YDOXH�RI�DQ�[�\�SDLU�
LV�LQFRUUHFW��\RX�PXVW�GHOHWH�DQG�UHHQWHU�ERWK�YDOXHV�

Correcting One-Variable Data

7R�GHOHWH�DQG�UHHQWHU�VWDWLVWLFDO�GDWD�
�� .H\�LQ�WKH�[�YDOXH�WR�EH�GHOHWHG�
�� 3UHVV�*@�WR�GHOHWH�WKH�YDOXH��7KH�Q�YDOXH�LV�GHFUHDVHG�E\�RQH�
�� (QWHU�WKH�FRUUHFW�YDOXH�XVLQJ�A�

Correcting Two-Variable Data

7R�GHOHWH�DQG�UHHQWHU�[�\�SDLUV�RI�VWDWLVWLFDO�GDWD�
�� .H\�LQ�WKH�[�YDOXH��SUHVV�0�DQG�WKHQ�NH\�LQ�WKH�\�YDOXH�
�� 3UHVV�*@�WR�GHOHWH�WKH�YDOXHV��7KH�Q�YDOXH�LV�GHFUHDVHG�E\�RQH�
�� (QWHU�WKH�FRUUHFW�[�\�SDLU�XVLQJ�0�DQG�A�

Summary of Statistical Calculations

6RPH�IXQFWLRQV�UHWXUQ�WZR�YDOXHV��7KH�STAT�DQQXQFLDWRU�LQGLFDWHV�WKDW�
WZR�YDOXHV�KDYH�EHHQ�UHWXUQHG��3UHVV�*i�WR�VHH�WKH�KLGGHQ�YDOXH�

Keys Description *i to Display

*$ $ULWKPHWLF�PHDQ�
�DYHUDJH��RI�WKH�[�YDOXHV�

0HDQ��DYHUDJH��RI�WKH�
\�YDOXHV�LI�\RX�HQWHUHG�
\�GDWD�

*E 0HDQ�RI�WKH�[�YDOXHV�
ZHLJKWHG�E\�WKH�\�YDOXHV�

*: 6DPSOH�VWDQGDUG�
GHYLDWLRQ�RI�WKH�[�
YDOXHV�


6DPSOH�VWDQGDUG�
GHYLDWLRQ�RI�WKH�\�YDOXHV�
LI�\RX�HQWHUHG�\�GDWD�
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88 7: Statistical Calculations

Mean, Standard Deviations, and Summation 
Statistics

<RX�FDQ�FDOFXODWH�WKH�PHDQ�� ���VDPSOH�VWDQGDUG�GHYLDWLRQ�
�6

[
���DQG�SRSXODWLRQ�VWDQGDUG�GHYLDWLRQ��σ

[
���DQG�

VXPPDWLRQ�VWDWLVWLFV��Q��Σ[��DQG�Σ[��RI�[�GDWD��)RU�[�\�GDWD��
\RX�FDQ�DOVR�FDOFXODWH�WKH�PHDQ��VDPSOH�VWDQGDUG�
GHYLDWLRQ��DQG�SRSXODWLRQ�VWDQGDUG�GHYLDWLRQ�RI�WKH�\�GDWD�
DQG�WKH�VXPPDWLRQ�VWDWLVWLFV�Σ\��Σ\���DQG�Σ[\�

*M 3RSXODWLRQ�VWDQGDUG�
GHYLDWLRQ�RI�WKH�[�
YDOXHV�


3RSXODWLRQ�VWDQGDUG�
GHYLDWLRQ�RI�WKH�\�YDOXHV�
LI�\RX�HQWHUHG�\�GDWD�


\�YDOXH *3 (VWLPDWH�RI�[�IRU�D�JLYHQ�
YDOXH�RI�\�

&RUUHODWLRQ�FRHIILFLHQW��

[�YDOXH *4 (VWLPDWH�RI�\�IRU�D�JLYHQ�
YDOXH�RI�[�

6ORSH��P��RI�FDOFXODWHG�
OLQH�

��*4 \�LQWHUFHSW��E��RI�WKH�
FDOFXODWHG�OLQH�

6ORSH��P��RI�WKH�
FDOFXODWHG�OLQH�


� 7KH�VDPSOH�VWDQGDUG�GHYLDWLRQ�DVVXPHV�WKDW�WKH�GDWD�LV�D�VDPSOLQJ�RI�D�ODUJHU��FRPSOHWH�VHW�RI�GDWD��7KH�
SRSXODWLRQ�VWDQGDUG�GHYLDWLRQ�DVVXPHV�WKDW�WKH�GDWD�FRQVWLWXWHV�WKH�HQWLUH�SRSXODWLRQ�

�� 7KH�FRUUHODWLRQ�FRHIILFLHQW�LV�D�QXPEHU�LQ�WKH�UDQJH�²��WKURXJK����WKDW�PHDVXUHV�KRZ�FORVHO\�WKH�GDWD�ILWV�WKH�
FDOFXODWHG�OLQH��$�YDOXH�RI����LQGLFDWHV�D�SHUIHFW�SRVLWLYH�FRUUHODWLRQ��DQG�²��LQGLFDWHV�D�SHUIHFW�QHJDWLYH�
FRUUHODWLRQ��$�YDOXH�FORVH�WR�]HUR�LQGLFDWHV�WKH�OLQH�LV�D�SRRU�ILW�

Keys Description

)+ 1XPEHU�RI�GDWD�SRLQWV�HQWHUHG�
); 6XP�RI�WKH�[�YDOXHV�
)= 6XP�RI�WKH�\�YDOXHV�
)\ 6XP�RI�WKH�VTXDUHV�RI�WKH�[�YDOXHV�
)g 6XP�RI�WKH�VTXDUHV�RI�WKH�\�YDOXHV�
)f 6XP�RI�WKH�SURGXFWV�RI�WKH�[��DQG�\�YDOXHV�

Keys Description *i to Display

[
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7: Statistical Calculations 89

Example 1. $�\DFKW�FDSWDLQ�ZDQWV�WR�GHWHUPLQH�KRZ�ORQJ�LW�WDNHV�WR�
FKDQJH�D�VDLO��6KH�UDQGRPO\�FKRRVHV�VL[�PHPEHUV�RI�KHU�FUHZ��REVHUYHV�
WKHP�DV�WKH\�FDUU\�RXW�WKH�VDLO�FKDQJH��DQG�UHFRUGV�WKH�QXPEHUV�RI�
PLQXWHV�UHTXLUHG������������������������������&DOFXODWH�WKH�PHDQ�DQG�VDPSOH�
VWDQGDUG�GHYLDWLRQ�RI�WKH�WLPHV��$OVR��FDOFXODWH�WKH�URRW�PHDQ�VTXDUH��
XVLQJ�WKH�IRUPXOD� �

7KH�VWDQGDUG�GHYLDWLRQV�FDOFXODWHG�E\�*:�DQG�*:�
*i�DUH�WKH�VDPSOH�VWDQGDUG�GHYLDWLRQV��7KH\�DVVXPH�
WKDW�WKH�GDWD�LV�D�VDPSOLQJ�RI�D�ODUJHU��FRPSOHWH�VHW�RI�GDWD�

,I�WKH�GDWD�FRQVWLWXWHV�WKH�HQWLUH�SRSXODWLRQ��WKH�WUXH�
SRSXODWLRQ�VWDQGDUG�GHYLDWLRQV�FDQ�EH�FDOFXODWHG�E\�
SUHVVLQJ�*M�DQG�*M*i�

Example 2. 7KH�FRDFK�KDV�IRXU�QHZ�SOD\HUV�RQ�WKH�WHDP�ZLWK�KHLJKWV�RI�
���������������DQG�����FHQWLPHWHUV�DQG�ZHLJKWV�RI�������������DQG����
NLORJUDPV��)LQG�WKH�PHDQ�DQG�SRSXODWLRQ�VWDQGDUG�GHYLDWLRQ�RI�ERWK�
WKHLU�KHLJKWV�DQG�ZHLJKWV��WKHQ�VXP�WKH�\�GDWD�

Keys: Display: Description:

*j 0.00 &OHDUV�VWDWLVWLFDO�UHJLVWHUV�
���A 1.00 (QWHUV�ILUVW�WLPH�
�A 2.00 (QWHUV�VHFRQG�WLPH�
�A 3.00 (QWHUV�WKLUG�WLPH�
����A 4.00 (QWHUV�IRXUWK�WLPH�
���A 5.00 (QWHUV�ILIWK�WLPH�
����A 6.00 (QWHUV�VL[WK�WLPH�
*$ 3.50 &DOFXODWHV�WKH�PHDQ�
*: 0.85 &DOFXODWHV�WKH�VDPSOH�

VWDQGDUG�GHYLDWLRQ�
)\ 77.13 'LVSOD\V�Σ[��
d)+ 6.00 'LVSOD\V�Q�
�*T 3.59 &DOFXODWHV�WKH�URRW�PHDQ�

VTXDUH�

x2 n⁄∑
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Linear Regression and Estimation
/LQHDU�UHJUHVVLRQ�LV�D�VWDWLVWLFDO�PHWKRG�IRU�HVWLPDWLRQ�DQG�
IRUHFDVWLQJ��,W�LV�XVHG�WR�ILQG�D�VWUDLJKW�OLQH�WKDW�EHVW�ILWV�D�
VHW�RI�[�\�GDWD��7KHUH�PXVW�EH�DW�OHDVW�WZR�GLIIHUHQW�[�\�
SDLUV��7KH�VWUDLJKW�OLQH�SURYLGHV�D�UHODWLRQVKLS�EHWZHHQ�WKH�
[��DQG�\�YDULDEOHV��\� �P[���E��ZKHUH�P�LV�WKH�VORSH�DQG�E�LV�
WKH�\�LQWHUFHSW�

Linear Regression. &DOFXODWH�P��E��DQG�U��WKH�FRUUHODWLRQ�FRHIILFLHQW��DV�
IROORZV�
�� &OHDU�WKH�VWDWLVWLFDO�UHJLVWHUV�E\�SUHVVLQJ�*j�
�� (QWHU�WKH�ILUVW�[�YDOXH�DQG�SUHVV�0��7KH�[�YDOXH�LV�GLVSOD\HG�
�� (QWHU�WKH�FRUUHVSRQGLQJ�\�YDOXH�DQG�SUHVV�A��7KH�+3���%,,�
GLVSOD\V�Q��WKH�QXPEHU�RI�SDLUV�RI�LWHPV�DFFXPXODWHG�

�� &RQWLQXH�HQWHULQJ�[�\�SDLUV��7KH�Q�YDOXH�LV�LQFUHPHQWHG�ZLWK�HDFK�
HQWU\�

�� 7R�GLVSOD\�E��WKH�\�LQWHUFHSW���SUHVV��*4��7KHQ�SUHVV�
*i�WR�GLVSOD\�P��WKH�VORSH�RI�WKH�OLQH��

�� 3UHVV�*3*i�WR�GLVSOD\�U��WKH�FRUUHODWLRQ�FRHIILFLHQW�

Keys: Display: Description:
*j 0.00 &OHDUV�VWDWLVWLFDO�UHJLVWHUV�
���0��A 1.00 (QWHUV�KHLJKW�DQG�ZHLJKW�RI�

SOD\HU���
���0��A 2.00 (QWHUV�KHLJKW�DQG�ZHLJKW�RI�

SOD\HU���
���0��A 3.00 (QWHUV�KHLJKW�DQG�ZHLJKW�RI�

SOD\HU���
���0��A 4.00 (QWHUV�KHLJKW�DQG�ZHLJKW�RI�

SOD\HU���
*$ 184.25 &DOFXODWHV�PHDQ�RI�KHLJKWV��[��
*i 82.75 'LVSOD\V�PHDQ�RI�ZHLJKWV��\��
*M 5.80 &DOFXODWHV�SRSXODWLRQ�VWDQGDUG�

GHYLDWLRQ�IRU�KHLJKWV��[��
*i 4.71 'LVSOD\V�SRSXODWLRQ�VWDQGDUG�

GHYLDWLRQ�IRU�ZHLJKWV��\��
)= 331.00 'LVSOD\V�WKH�WRWDO�RI�WKH�\·V�
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Linear Estimation. 7KH�VWUDLJKW�OLQH�FDOFXODWHG�E\�OLQHDU�UHJUHVVLRQ�FDQ�
EH�XVHG�WR�HVWLPDWH�D�\�YDOXH�IRU�D�JLYHQ�[�YDOXH��RU�YLFH�YHUVD�
�� (QWHU�WKH�[�\�GDWD�XVLQJ�WKH�LQVWUXFWLRQV�RQ�SDJH ���
�� (QWHU�WKH�NQRZQ�[�YDOXH�RU�\�YDOXH��

n 7R�HVWLPDWH�[�IRU�WKH�JLYHQ�\��HQWHU�WKH�\�YDOXH��WKHQ�SUHVV�*3�

n 7R�HVWLPDWH�\�IRU�WKH�JLYHQ�[��HQWHU�WKH�[�YDOXH��WKHQ�SUHVV�*4�

Example: Forecasting. $OL·V�$]DOHDV�DGYHUWLVHV�RQ�D�ORFDO�UDGLR�VWDWLRQ��
)RU�WKH�SDVW�VL[�ZHHNV��WKH�PDQDJHU�KDV�NHSW�UHFRUGV�RI�WKH�QXPEHU�RI�
PLQXWHV�RI�DGYHUWLVLQJ�WKDW�ZHUH�SXUFKDVHG��DQG�WKH�VDOHV�IRU�WKDW�ZHHN�

:KDW�LV�WKH�\�LQWHUFHSW��WKH�VORSH��DQG�WKH�FRUUHODWLRQ�FRHIILFLHQW"

Week
Minutes of Advertising

(x-values)
Sales

(y-values)

� � ������

� � ����

� � ������

� � ������

� � ������

� � ������

1 2 3 4 5 6 7 8

1,000.00

2,000.00

3,000.00

y

x

b

Sales in Dollars

m = 425.88

Minutes of Advertising

(forecasted)
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(VWLPDWH�ZKDW�WKH�OHYHO�RI�VDOHV�ZRXOG�EH�LI�WKH�EXVLQHVV�SXUFKDVHG���RU���
PLQXWHV�RI�DGYHUWLVLQJ�

+RZ�PDQ\�PLQXWHV�RI�DGYHUWLVLQJ�VKRXOG�$OL·V�EX\�WR�DWWDLQ�VDOHV�RI�
������"

Keys: Display: Description:

*j 0.00 &OHDUV�VWDWLVWLFDO�UHJLVWHUV�
�0����A 1.00 (QWHUV�PLQXWHV�DQG�VDOHV�

IRU�FRQVHFXWLYH�ZHHNV�
�0���A 2.00

�0����A 3.00

�0����A 4.00

�0����A 5.00

�0����A 6.00

�*4 376.25 &DOFXODWHV�\�LQWHUFHSW��E��
*i 425.88 'LVSOD\V�VORSH�
*3*i 0.90 &DOFXODWHV�FRUUHODWLRQ�

FRHIILFLHQW�

�*4 3,357.38 (VWLPDWHV�VDOHV�LI���
PLQXWHV�RI�DGYHUWLVLQJ�
ZHUH�SXUFKDVHG�

�*4 3,783.25 (VWLPDWHV�VDOHV�LI���
PLQXWHV�ZHUH�SXU�
FKDVHG�

����*3 6.16 (VWLPDWHV�PLQXWHV�RI�
DGYHUWLVLQJ�UHTXLUHG�IRU�
�������LQ�VDOHV�
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Weighted Mean

7KH�IROORZLQJ�SURFHGXUH�FDOFXODWHV�WKH�ZHLJKWHG�PHDQ�RI�GDWD�SRLQWV�[���
[���«��[Q�RFFXUULQJ�ZLWK�ZHLJKWV�\���\���«��\Q�

�� 8VH�0�DQG�A�WR�HQWHU�[�\�SDLUV��7KH�\�YDOXHV�DUH�WKH�ZHLJKWV�RI�
WKH�[�YDOXHV�

�� 3UHVV�*E�

Example. $�VXUYH\�RI�����RQH�EHGURRP�UHQWDO�DSDUWPHQWV�UHYHDOV�WKDW�
���RI�WKHP�UHQW�IRU������SHU�PRQWK�����IRU����������IRU�������DQG����IRU�
������:KDW�LV�WKH�DYHUDJH�PRQWKO\�UHQW"

Keys: Display: Description:

*j 0.00 &OHDUV�VWDWLVWLFV�
PHPRU\�

���0��A 1.00 (QWHUV�ILUVW�UHQW�DQG�LWV�
ZHLJKW�

���0��A 2.00 (QWHUV�VHFRQG�UHQW�DQG�
LWV�ZHLJKW�

���0��A 3.00 (QWHUV�WKLUG�UHQW�DQG�
LWV�ZHLJKW�

���0��A 4.00 (QWHUV�IRXUWK�UHQW�DQG�
LWV�ZHLJKW�

*E 509.44 &DOFXODWHV�ZHLJKWHG�
PHDQ�
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8

Additional Examples

Business Applications

Setting a Sales Price

2QH�PHWKRG�IRU�VHWWLQJ�WKH�SHU�XQLW�VDOHV�SULFH�LV�WR�GHWHUPLQH�WKH�FRVW�RI�
SURGXFWLRQ�SHU�XQLW��DQG�WKHQ�PXOWLSO\�E\�WKH�GHVLUHG�UDWH�RI�UHWXUQ��)RU�
WKLV�PHWKRG�WR�EH�DFFXUDWH��\RX�PXVW�LGHQWLI\�DOO�FRVWV�DVVRFLDWHG�ZLWK�WKH�
SURGXFW�

7KH�IROORZLQJ�HTXDWLRQ�FDOFXODWHV�XQLW�SULFH�EDVHG�RQ�WRWDO�FRVW�DQG�UDWH�
RI�UHWXUQ�

35,&(� �727$/�&267�÷�180%(5�2)�81,76�ï��������571�÷������

Example. 7R�SURGXFH�������XQLWV��\RXU�FRVW�LV����������<RX�ZDQW�D�����
UDWH�RI�UHWXUQ��:KDW�SULFH�VKRXOG�\RX�FKDUJH�SHU�XQLW"

Keys: Display: Description:

�����d 40,000.00 (QWHUV�FRVW�
����" 20.00 &DOFXODWHV�XQLW�FRVW�
*
�
*
��d�
����

24.00 &DOFXODWHV�XQLW�VDOHV�
SULFH�
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Forecasting Based on History

2QH�PHWKRG�RI�IRUHFDVWLQJ�VDOHV��PDQXIDFWXULQJ�UDWHV��RU�H[SHQVHV�LV�
UHYLHZLQJ�KLVWRULFDO�WUHQGV��2QFH�\RX�KDYH�KLVWRULFDO�GDWD��WKH�GDWD�DUH�ILW�
WR�D�FXUYH�WKDW�KDV�WLPH�RQ�WKH�[�D[LV�DQG�TXDQWLW\�RQ�WKH�\�D[LV�

Example. *LYHQ�WKH�IROORZLQJ�VDOHV�GDWD��ZKDW�DUH�WKH�VDOHV�HVWLPDWHV�IRU�
\HDUV�VL[�DQG�VHYHQ"

Year Sales $

1 10,000

2 11,210
3 13,060
4 16,075

5 20,590

Keys: Display: Description:

*j 0.00 &OHDUV�VWDWLVWLFV�UHJLVWHUV�
�0�����A 1.00 (QWHUV�ILUVW�\HDU�DQG�VDOHV�

IRU�WKDW�\HDU�
�0�����A 2.00 (QWHUV�VHFRQG�\HDU·V�GDWD�
�0�����A 3.00 &RQWLQXHV�GDWD�HQWU\�
�0�����A 4.00

�0�����A 5.00

�*4 22,000.50 (VWLPDWHV�VDOHV�IRU�\HDU�
VL[�

�*4 24,605.00 (VWLPDWHV�VDOHV�IRU�\HDU�
VHYHQ�
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Cost of Not Taking a Cash Discount

$�FDVK�GLVFRXQW�JLYHV�D�EX\HU�D�UHGXFWLRQ�LQ�SULFH�LI�WKH�SD\PHQW�LV�PDGH�
ZLWKLQ�D�VSHFLILHG�WLPH�SHULRG��)RU�H[DPSOH��´������1(7���µ�PHDQV�WKDW�
WKH�EX\HU�FDQ�GHGXFW���SHUFHQW�LI�SD\PHQW�LV�PDGH�ZLWKLQ����GD\V��,I�
SD\PHQW�LV�QRW�PDGH�ZLWKLQ����GD\V��WKH�IXOO�DPRXQW�PXVW�EH�SDLG�E\�WKH�
��WK�GD\�

<RX�FDQ�XVH�WKH�HTXDWLRQ�VKRZQ�EHORZ�WR�FDOFXODWH�WKH�FRVW�RI�IDLOLQJ�WR�
WDNH�WKH�FDVK�GLVFRXQW��7KH�FRVW�LV�FDOFXODWHG�DV�DQ�DQQXDO�LQWHUHVW�UDWH�
FKDUJHG�IRU�GHOD\LQJ�SD\PHQW�

',6&��LV�WKH�GLVFRXQW�SHUFHQW�LI�WKH�SD\PHQW�LV�PDGH�HDUO\��727$/�
'$<6�LV�WKH�WRWDO�QXPEHU�RI�GD\V�XQWLO�WKH�ELOO�PXVW�EH�SDLG��',6&�'$<6�
LV�WKH�QXPEHU�RI�GD\V�IRU�ZKLFK�WKH�GLVFRXQW�LV�DYDLODEOH�

Example. <RX�UHFHLYH�D�ELOO�ZLWK�WKH�FUHGLW�WHUPV�������1(7�����:KDW�
LV�WKH�FRVW�RI�QRW�WDNLQJ�WKH�FDVK�GLVFRXQW"

Keys: Display: Description:

�"���"���d 72,000.00 &DOFXODWHV�QXPHUDWRU�
LQ�HTXDWLRQ�

*
*
�����*� 98.00 3DUHQWKHVHV�IRUFH�
RUGHU�RI�FDOFXODWLRQ�

"*
������ 36.73 &DOFXODWHV��DV�DQ�DQQXDO�
SHUFHQWDJH�UDWH��FRVW�RI�
QRW�WDNLQJ�GLVFRXQW�

&267� ',6&� ���× ���×
��� ',6&�–( ) (727$/�'$<6× ',6&�'$<6)–( )

------------------------------------------------------------------------------------------------------------------------------=
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Loans and Mortgages

Simple Annual Interest

Example. <RXU�JRRG�IULHQG�QHHGV�D�ORDQ�WR�VWDUW�KLV�ODWHVW�HQWHUSULVH�DQG�
KDV�DVNHG�\RX�WR�OHQG�KLP������IRU����GD\V��<RX�OHQG�KLP�WKH�PRQH\�DW�
����VLPSOH�DQQXDO�LQWHUHVW��WR�EH�FDOFXODWHG�RQ�D�����GD\�EDVLV��+RZ�
PXFK�LQWHUHVW�ZLOO�KH�RZH�\RX�LQ����GD\V��DQG�ZKDW�LV�WKH�WRWDO�DPRXQW�
RZHG"

7KLV�HTXDWLRQ�LV�XVHG�IRU�FDOFXODWLQJ�VLPSOH�DQQXDO�LQWHUHVW�XVLQJ�D�����
GD\�\HDU�

,17(5(67� 

Continuous Compounding

7KH�HTXDWLRQ�IRU�FDOFXODWLQJ�DQ�HIIHFWLYH�UDWH�IRU�FRQWLQXRXV�
FRPSRXQGLQJ�LV�

7R�VROYH�D�FRQWLQXRXV�FRPSRXQGLQJ�SUREOHP�FRPSOHWH�WKHVH�VWHSV�
�� &RPSXWH�WKH�DQQXDO�HIIHFWLYH�UDWH�XVLQJ�WKH�DERYH�HTXDWLRQ�
�� (LWKHU�XVH�WKLV�HIIHFWLYH�UDWH�LQ�\RXU�FDOFXODWLRQV�ZLWK�DQ�DQQXDO�
SHULRG��3�<5� ����RU�FRQYHUW�WKLV�UDWH�VR�WKDW�LW�DSSOLHV�WR�\RXU�
SD\PHQW�SHULRG��,Q�WKH�IROORZLQJ�H[DPSOH��3�<5� ����VR�\RX�KDYH�
WR�FDOFXODWH�D�QHZ�120��XVLQJ�WKH�LQWHUHVW�UDWH�FRQYHUVLRQ�
DSSOLFDWLRQ�ZLWK�3�<5�HTXDO�WR����

Keys: Display: Description:

����"��� 0.10 6WRUHV�LQWHUHVW�
"��d���� 7.40 &DOFXODWHV�LQWHUHVW�RZHG�

a� 457.40 &DOFXODWHV�WRWDO�RZHG�

/2$1�$02817 ,17(5(67�× 7(50�2)�/2$1��,1�'$<6�×
���

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

())� H 120� ���÷( ) �–( ) ���×=
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Example. <RX�FXUUHQWO\�KDYH�����������LQ�DQ�DFFRXQW�DW�'UHDP�:RUOG�
,QYHVWPHQWV�WKDW�HDUQV�����DQQXDO�LQWHUHVW�FRPSRXQGHG�FRQWLQXRXVO\��
$W�WKH�HQG�RI�HDFK�PRQWK��\RX�GHSRVLW���������LQ�WKH�DFFRXQW��:KDW�ZLOO�
WKH�EDODQFH�EH�DIWHU����\HDUV"

6HW�WR�(QG�0RGH��3UHVV�*O�LI�BEGIN�DQQXQFLDWRU�LV�GLVSOD\HG�

Yield of a Discounted (or Premium) Mortgage

7KH�DQQXDO�\LHOG�RI�D�PRUWJDJH�ERXJKW�DW�D�GLVFRXQW�RU�SUHPLXP�FDQ�EH�
FDOFXODWHG�JLYHQ�WKH�RULJLQDO�PRUWJDJH�DPRXQW��39���LQWHUHVW�UDWH��,�<5���
SHULRGLF�SD\PHQW��307���EDOORRQ�SD\PHQW�DPRXQW��)9���DQG�WKH�SULFH�
SDLG�IRU�WKH�PRUWJDJH��QHZ�39��

5HPHPEHU�WKH�FDVK�IORZ�VLJQ�FRQYHQWLRQ��PRQH\�SDLG�RXW�LV�QHJDWLYH��
PRQH\�UHFHLYHG�LV�SRVLWLYH�

Keys: Display: Description:

��� 0.18 'LYLGHV�QRPLQDO�UDWH�
E\�����

* 1.20 5DLVHV�H�WR������SRZHU�
��"���� 19.72 &DOFXODWHV�DQQXDO�

HIIHFWLYH�UDWH�
*Z� 19.72 6WRUHV�HIIHFWLYH�UDWH�
��*b 12.00 6HWV�SD\PHQWV�SHU�\HDU�
*� 18.14 &DOFXODWHV�DQQXDO�

QRPLQDO�UDWH�IRU�D�
PRQWKO\�SD\PHQW�
SHULRG�

��*U 180.00 6WRUHV�QXPEHU�RI�PRQWKV�
���(2 –250.00 6WRUHV�UHJXODU�SD\PHQW�
������(� –4,572.80 6WRUHV�FXUUHQW�EDODQFH�DV�D�

QHJDWLYH�YDOXH��OLNH�DQ�
LQLWLDO�LQYHVWPHQW��

/ 297,640.27 &DOFXODWHV�DFFRXQW�
EDODQFH�DIWHU����\HDUV�RI�
SD\PHQWV�ZLWK�����
LQWHUHVW�FRPSRXQGHG�
FRQWLQXRXVO\�
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Example. $Q�LQYHVWRU�ZLVKHV�WR�SXUFKDVH�D����������PRUWJDJH�WDNHQ�
RXW�DW����IRU����\HDUV��6LQFH�WKH�PRUWJDJH�ZDV�LVVXHG�����PRQWKO\�
SD\PHQWV�KDYH�EHHQ�PDGH��7KH�ORDQ�LV�WR�EH�SDLG�LQ�IXOO��D�EDOORRQ�
SD\PHQW��DW�WKH�HQG�RI�LWV�ILIWK�\HDU��:KDW�LV�WKH�\LHOG�WR�WKH�SXUFKDVHU�LI�
WKH�SULFH�RI�WKH�PRUWJDJH�LV��������"

Step 1. &DOFXODWH�307��0DNH�VXUH�)9� ���

6HW�WR�(QG�0RGH��3UHVV�*O�LI�BEGIN�DQQXQFLDWRU�LV�GLVSOD\HG�

Step 2. (QWHU�WKH�QHZ�YDOXH�IRU�1�LQGLFDWLQJ�ZKHQ�WKH�EDOORRQ�RFFXUV��
WKHQ�ILQG�)9��WKH�DPRXQW�RI�WKH�EDOORRQ�

Keys: Display: Description:

��*b 12.00 6HWV�SD\PHQWV�SHU�\HDU�
�. 9.00 6WRUHV�LQWHUHVW�UDWH�
��*U 240.00 6WRUHV�QXPEHU�RI�PRQWKV�
������(� –100,000.00 6WRUHV�RULJLQDO�DPRXQW�RI�

PRUWJDJH�
�/� 0.00 (QWHUV�DPRXQW�OHIW�WR�SD\�

DIWHU����\HDUV�
2� 899.73 &DOFXODWHV�UHJXODU�

SD\PHQW�

Keys: Display: Description:

*L2 899.73 5RXQGV�SD\PHQW�WR�
WZR�GHFLPDO�SODFHV�IRU�
DFFXUDF\�

�*U 60.00 6WRUHV�QXPEHU�RI�
SD\PHQWV�XQWLO�EDOORRQ�

/ 88,706.74 &DOFXODWHV�EDOORRQ�
SD\PHQW��DGG�WR�ILQDO�
SD\PHQW��
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Step 3. (QWHU�DFWXDO��FXUUHQW�YDOXHV�IRU�1�DQG�39��WKHQ�ILQG�WKH�QHZ�
,�<5�IRU�WKH�GLVFRXQWHG�PRUWJDJH�ZLWK�EDOORRQ�

Annual Percentage Rate for a Loan With Fees

7KH�DQQXDO�SHUFHQWDJH�UDWH��$35��LQFRUSRUDWHV�IHHV�XVXDOO\�FKDUJHG�ZKHQ�
D�PRUWJDJH�LV�LVVXHG��ZKLFK�HIIHFWLYHO\�UDLVHV�WKH�LQWHUHVW�UDWH��7KH�DFWXDO�
DPRXQW�UHFHLYHG�E\�WKH�ERUURZHU��WKH�39��LV�UHGXFHG��ZKLOH�WKH�SHULRGLF�
SD\PHQWV�UHPDLQ�WKH�VDPH��7KH�$35�FDQ�EH�FDOFXODWHG�JLYHQ�WKH�WHUP�RI�
WKH�PRUWJDJH��1�SHULRGV���WKH�DQQXDO�LQWHUHVW�UDWH��,�35���WKH�PRUWJDJH�
DPRXQW��QHZ�39���DQG�WKH�DPRXQW�RI�WKH�IHH�

5HPHPEHU�WKH�FDVK�IORZ�VLJQ�FRQYHQWLRQ��PRQH\�SDLG�RXW�LV�QHJDWLYH��
PRQH\�UHFHLYHG�LV�SRVLWLYH�

Example: APR for a Loan With Fees. $�ERUURZHU�LV�FKDUJHG�WZR�
SRLQWV�IRU�WKH�LVVXDQFH�RI�D�PRUWJDJH���2QH�SRLQW�LV�HTXDO�WR����RI�WKH�
PRUWJDJH�DPRXQW���,I�WKH�PRUWJDJH�DPRXQW�LV����������IRU����\HDUV�DQG�
WKH�DQQXDO�LQWHUHVW�UDWH�LV������ZLWK�PRQWKO\�SD\PHQWV��ZKDW�$35�LV�WKH�
ERUURZHU�SD\LQJ"

6HW�WR�(QG�0RGH��3UHVV�*O�LI�BEGIN�DQQXQFLDWRU�LV�GLVSOD\HG�

Keys: Display: Description:

�P���P 18.00 6WRUHV�UHPDLQLQJ�
QXPEHU�RI�SD\PHQWV�

�����(� –79,000.00 6WRUHV�SULFH�RI�
PRUWJDJH�

. 20.72 &DOFXODWHV�WKH�UHWXUQ�
RQ�WKLV�GLVFRXQWHG�
PRUWJDJH�

 Keys: Display: Description:

��*b 12.00 6HWV�SD\PHQWV�SHU�\HDU�
���. 8.50 6WRUHV�LQWHUHVW�UDWH�
��*U 360.00 6WRUHV�OHQJWK�RI�

PRUWJDJH�
������� 160,000.00 6WRUHV�RULJLQDO�DPRXQW�

RI�PRUWJDJH�
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Example: Interest-Only Loan With Fee. $����������������\HDU������
�DQQXDO�LQWHUHVW��LQWHUHVW�RQO\�ORDQ�KDV�DQ�RULJLQDWLRQ�IHH�RI�WKUHH�SRLQWV��
:KDW�LV�WKH�\LHOG�WR�WKH�OHQGHU"�$VVXPH�WKDW�PRQWKO\�SD\PHQWV�RI�
LQWHUHVW�DUH�PDGH�

6HW�WR�(QG�PRGH��3UHVV�*O�LI�BEGIN�DQQXQFLDWRU�LV�GLVSOD\HG�

�/ 0.00 7KH�ORDQ�ZLOO�EH�
FRPSOHWHO\�SDLG�RII�LQ�
���\HDUV�

2 –1,230.26 &DOFXODWHV�SD\PHQW�
�� 160,000.00 5HFDOOV�ORDQ�DPRXQW�
���� 156,800 6XEWUDFWV�SRLQWV�
. 8.72 &DOFXODWHV�$35��

FRQVLGHULQJ�IHHV�

Keys: Display: Description:

��*b 12.00 6HWV�SD\PHQWV�SHU�\HDU�
��. 12.00 6WRUHV�LQWHUHVW�UDWH�
��*U 120.00 6WRUHV�OHQJWK�RI�

PRUWJDJH�
�������� 1,000,000.00 6WRUHV�RULJLQDO�DPRXQW�

RI�PRUWJDJH�
(/ –1,000,000.00 (QWHUV�DPRXQW�GXH�DW�

HQG�RI�WHUP��3D\PHQWV�
DUH�LQWHUHVW�RQO\�VR�
HQWLUH�ORDQ�DPRXQW�LV�
GXH�

2 –10,000.00 &DOFXODWHV�LQWHUHVW�RQO\�
SD\PHQWV�

�� 1,000,000.00 5HFDOOV�ORDQ�DPRXQW�
���� 970,000.00 6XEWUDFWV�SRLQWV�
. 12.53 &DOFXODWHV�$35�
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Loan With a Partial (Odd) First Period

790�FDOFXODWLRQV�DSSO\�WR�ILQDQFLDO�WUDQVDFWLRQV�ZKHUH�HDFK�SD\PHQW�
SHULRG�LV�WKH�VDPH�OHQJWK��+RZHYHU��VLWXDWLRQV�H[LVW�ZKHUH�WKH�ILUVW�
SD\PHQW�SHULRG�LV�QRW�WKH�VDPH�OHQJWK�DV�WKH�UHPDLQLQJ�SHULRGV��7KLV�ILUVW�
SHULRG�LV�VRPHWLPHV�FDOOHG�DQ�RGG�RU�SDUWLDO�ILUVW�SHULRG�

,I�LQWHUHVW�LV�DSSOLHG�WR�DQ�RGG�ILUVW�SHULRG��LW�LV�XVXDOO\�FDOFXODWHG�DV�
VLPSOH�LQWHUHVW��6R�XVLQJ�WKH�+3���%,,�WR�GR�D�SD\PHQW�FDOFXODWLRQ�ZLWK�
DQ�RGG�ILUVW�SHULRG�LV�D�WZR�VWHS�SURFHVV�

�� &DOFXODWH�WKH�DPRXQW�RI�VLPSOH�LQWHUHVW�WKDW�DFFUXHV�GXULQJ�WKH�
IUDFWLRQDO�ILUVW�SHULRG�DQG�DGG�LW�WR�WKH�ORDQ�DPRXQW��7KLV�LV�WKH�QHZ�
39��<RX�PXVW�EH�DEOH�WR�FDOFXODWH�WKH�OHQJWK�RI�WKH�RGG�ILUVW�SHULRG�
DV�D�IUDFWLRQ�RI�WKH�ZKROH�SHULRG���)RU�H[DPSOH��D����GD\�RGG�ILUVW�
SHULRG�ZRXOG�EH�����SHULRGV�DVVXPLQJ�D�ZKROH�SHULRG�WR�EH�D����GD\�
PRQWK��

�� &DOFXODWH�WKH�SD\PHQW�XVLQJ�WKH�QHZ�39��ZLWK�1�HTXDO�WR�WKH�
QXPEHU�RI�IXOO�SHULRGV��8VH�%HJLQ�PRGH�LI�WKH�QXPEHU�RI�GD\V�XQWLO�
WKH�ILUVW�SD\PHQW�LV�OHVV�WKDQ�����RWKHUZLVH�XVH�(QG�PRGH�

Example. $����PRQWK�ORDQ�IRU��������KDV�DQ�DQQXDO�UDWH�RI������,I�WKH�
ILUVW�PRQWKO\�SD\PHQW�LV�PDGH�LQ����GD\V��ZKDW�LV�WKH�PRQWKO\�SD\PHQW�
DPRXQW�DVVXPLQJ����GD\�PRQWKV"

7KH�RGG�ILUVW�SHULRG�LQ�WKLV�H[DPSOH�LV����GD\V�

6HW�WR�(QG�PRGH��3UHVV�*O�LI�BEGIN�DQQXQFLDWRU�LV�GLVSOD\HG�

Keys: Display: Description:

��*b 12.00 6HWV�SD\PHQWV�SHU�\HDU�
��. 15.00 6WRUHV�LQWHUHVW�UDWH�
d��" 1.25 &DOFXODWHV�SHULRGLF�

LQWHUHVW�UDWH�
��d��" 0.67 0XOWLSOLHV�E\�IUDFWLRQ�

RI�D�SHULRG�
����*i�� 30.00 &DOFXODWHV�DPRXQW�RI�

VLPSOH�LQWHUHVW�RZHG�
IRU�RGG�SHULRG�


����� 4,530.00 $GGV�WKLV�VLPSOH�
LQWHUHVW�WR�SUHVHQW�
YDOXH�

10B.book  Page 103  Wednesday, June 21, 2000  5:19 PM



104 8: Additional Examples

Automobile Loan

Example. <RX�DUH�EX\LQJ�D�QHZ������������VHGDQ��<RXU�GRZQ�SD\PHQW�
LV��������DQG�\RX�DUH�JRLQJ�WR�ILQDQFH�WKH�UHPDLQLQJ����������7KH�FDU�
GHDOHU�LV�RIIHULQJ�WZR�FKRLFHV�IRU�ILQDQFLQJ�
n $���\HDU�ORDQ�ZLWK�DQ�DQQXDO�LQWHUHVW�UDWH�RI������
n $���\HDU�ORDQ�ZLWK�DQ�DQQXDO�LQWHUHVW�UDWH�RI������DQG�D�����������
UHEDWH�

:LWK�ZKLFK�FKRLFH�GR�\RX�SD\�OHVV�IRU�WKH�FDU"

6HW�WR�(QG�PRGH��3UHVV�*O�LI�BEGIN�DQQXQFLDWRU�LV�GLVSOD\HG�

&DOFXODWH�WKH�ILUVW�RSWLRQ�

��P 36.00 6WRUHV�WHUP�RI�ORDQ�
�/ 0.00 (QWHUV�DPRXQW�OHIW�WR�

SD\�DIWHU����SD\PHQWV�
2 –157.03 &DOFXODWHV�SD\PHQW�

DPRXQW�

Keys: Display: Description:

��*b 12.00 6HWV�SD\PHQWV�SHU�\HDU�
��P 36.00 6WRUHV�NQRZQ�YDOXHV�
������ 12,500.00

�/ 0.00

���. 3.50 6WRUHV�ILUVW�LQWHUHVW�
UDWH�

2 –366.28 &DOFXODWHV�SD\PHQW�
"�P� –13,185.94 &DOFXODWHV�WRWDO�LQWHUHVW�

DQG�SULQFLSDO�
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&DOFXODWH�WKH�VHFRQG�RSWLRQ�

7KH�ILUVW�RSWLRQ�FRVWV�VOLJKWO\�OHVV�

Canadian Mortgages

,Q�&DQDGLDQ�PRUWJDJHV��WKH�FRPSRXQGLQJ�DQG�SD\PHQW�SHULRGV�DUH�QRW�
WKH�VDPH��,QWHUHVW�LV�FRPSRXQGHG�VHPL�DQQXDOO\�ZKLOH�SD\PHQWV�DUH�
PDGH�PRQWKO\��7R�XVH�WKH�790�DSSOLFDWLRQ�LQ�WKH�+3���%,,��\RX�QHHG�WR�
FDOFXODWH�D�&DQDGLDQ�PRUWJDJH�IDFWRU��ZKLFK�LV�DQ�DGMXVWHG�LQWHUHVW�UDWH��WR�
VWRUH�LQ�,�<5�

)RU�DGGLWLRQDO�LQIRUPDWLRQ�RQ�LQWHUHVW�UDWH�FRQYHUVLRQV��VHH�´,QWHUHVW�
5DWH�&RQYHUVLRQVµ�RQ�SDJH ���

Example. :KDW�LV�WKH�PRQWKO\�SD\PHQW�UHTXLUHG�WR�IXOO\�DPRUWL]H�D����
\HDU�����������&DQDGLDQ�PRUWJDJH�LI�WKH�DQQXDO�LQWHUHVW�UDWH�LV����"

Keys: Display: Description:

������ 11,500.00 6WRUHV�ORDQ�DPRXQW�ZLWK�
UHEDWH�

���. 9.50 6WRUHV�VHFRQG�LQWHUHVW�UDWH�
2 –368.38 &DOFXODWHV�SD\PHQW�
"�P� –13,261.64 &DOFXODWHV�WRWDO�LQWHUHVW�DQG�

SULQFLSDO�

Keys: Display: Description:

��*�
�*b

12.00
2.00

6WRUHV�NQRZQ�QRPLQDO�
SHUFHQWDJH�DQG�QXPEHU�RI�
FRPSRXQGLQJ�SHULRGV�

*Z 12.36 &DOFXODWHV�DQQXDO�HIIHFWLYH�
UDWH�

��*b 12.00 6HWV�SD\PHQWV�SHU�\HDU�
*� 11.71 &DOFXODWHV�&DQDGLDQ�PRUWJDJH�

IDFWRU��DGMXVWHG�LQWHUHVW�UDWH��
�������

�/��*U

130,000

360.00

6WRUHV�RWKHU�NQRZQ�YDOXHV�
IRU�PRUWJDJH�

2 –1,308.30 &DOFXODWHV�PRQWKO\�SD\PHQW�
IRU�&DQDGLDQ�PRUWJDJH�
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What if … TVM Calculations

2QH�RI�WKH�PRVW�YDOXDEOH�DVSHFWV�RI�WKH�+3���%,,·V�790�DSSOLFDWLRQ�LV�
WKH�HDVH�ZLWK�ZKLFK�LW�KDQGOHV�WKH�TXHVWLRQ�´ZKDW�LI�«µ�LQ�ILQDQFLDO�
FDOFXODWLRQV��)RU�H[DPSOH��RQH�RI�WKH�PRVW�SRSXODU�´ZKDW�LI�«µ�
TXHVWLRQV�LV��́ :KDW�LI�WKH�LQWHUHVW�UDWH�FKDQJHV�WR�«"�+RZ�ZLOO�WKDW�DIIHFW�
P\�SD\PHQW"µ�7R�DQVZHU�WKLV�TXHVWLRQ��RQFH�\RX�KDYH�FDOFXODWHG�D�
SD\PHQW�EDVHG�RQ�RQH�LQWHUHVW�UDWH��DOO�\RX�QHHG�WR�GR�LV�HQWHU�WKH�QHZ�
LQWHUHVW�UDWH�DQG�UHFDOFXODWH�307�

6RPH�RI�WKH�H[DPSOHV�HDUOLHU�LQ�WKLV�PDQXDO�KDYH�LQFOXGHG�VRPH�EULHI�
HQFRXQWHUV�ZLWK�´ZKDW�LI�«µ�TXHVWLRQV��EXW�D�PRUH�FRPSOHWH�H[DPSOH�
IROORZV�

Example. <RX�DUH�DERXW�WR�VLJQ�RQ�WKH�GRWWHG�OLQH�IRU�D����\HDU��
���������PRUWJDJH��RQ�D�YDFDWLRQ�KRPH��7KH�DQQXDO�LQWHUHVW�UDWH�LV�
������

Part 1. :KDW�ZLOO�\RXU�SD\PHQWV�EH�DW�WKH�HQG�RI�WKH�PRQWK"

6HW�WR�(QG�PRGH��3UHVV�*O�LI�BEGIN�DQQXQFLDWRU�LV�GLVSOD\HG�

Keys: Display: Description:

��*b 12.00 6HWV�SD\PHQWV�SHU�\HDU�
������� 735,000.00 6WRUHV�NQRZQ�YDOXHV�
����. 11.20

��*U 360.00

�/ 0.00

2 –7,110.88 &DOFXODWHV�SD\PHQW�
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Part 2. <RXU�FRPSDQ\·V�UHJXODU�SD\UROO�LV�JHQHUDWHG�HYHU\�RWKHU�)ULGD\��
7KH�EDQN�DJUHHV�WR�DXWRPDWLFDOO\�GUDZ�SD\PHQWV�RI�����������RXW�RI�HDFK�
SD\FKHFN��DSSUR[LPDWHO\�KDOI�RI�ZKDW�D�PRQWKO\�SD\PHQW�ZRXOG�EH��DQG�
DGMXVW�WKH�SD\PHQW�SHULRG�DFFRUGLQJO\�����FRPSRXQGLQJ�SHULRGV�SHU�
\HDU���:KDW�ZRXOG�EH�WKH�QHZ�WHUP�RI�WKH�ORDQ"

Part 3. :KDW�LI�\RX�KDG�PRQWKO\�SD\PHQWV�DV�LQ�SDUW����EXW�FKRVH�D����
\HDU�WHUP"�:KDW�ZRXOG�\RXU�QHZ�SD\PHQW�EH"�:KDW�ZRXOG�EH�WKH�WRWDO�
LQWHUHVW�SDLG�RQ�WKH�FRQWUDFW"

����(2 –3,555.00 (QWHUV�QHZ�SD\PHQW�
��*b 26.00 6HWV�SD\PHQWV�SHU�\HDU�

IRU�HYHU\�WZR�ZHHNV�
P 514.82 &DOFXODWHV�QXPEHU�RI�

ELZHHNO\�SD\PHQWV�
�*U 19.80 'LVSOD\V�\HDUV�UHTXLUHG�

WR�SD\�RII�ORDQ�

Keys: Display: Description:

��*b 12.00 6HWV�SD\PHQWV�SHU�\HDU�
��*U 180.00 6WRUHV�QHZ�WHUP�
2 –8,446.53 &DOFXODWHV�SD\PHQW�IRU�

VKRUWHU�WHUP�
"�P
 –1,520,374.70 &DOFXODWHV�WRWDO�SDLG�
��� –785,374.70 'LVSOD\V�WRWDO�LQWHUHVW�

SDLG�RQ�FRQWUDFW�
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Savings

Saving for College Costs

6XSSRVH�\RX�VWDUW�VDYLQJ�QRZ�WR�DFFRPPRGDWH�D�IXWXUH�VHULHV�RI�FDVK�
RXWIORZV��$Q�H[DPSOH�RI�WKLV�LV�VDYLQJ�PRQH\�IRU�FROOHJH��7R�GHWHUPLQH�
KRZ�PXFK�\RX�QHHG�WR�VDYH�HDFK�SHULRG��\RX�PXVW�NQRZ�ZKHQ�\RX·OO�
QHHG�WKH�PRQH\��KRZ�PXFK�\RX·OO�QHHG��DQG�DW�ZKDW�LQWHUHVW�UDWH�\RX�FDQ�
LQYHVW�\RXU�GHSRVLWV�

Example. <RXU�ROGHVW�GDXJKWHU�ZLOO�DWWHQG�FROOHJH�LQ����\HDUV�DQG�\RX�
DUH�VWDUWLQJ�D�IXQG�IRU�KHU�HGXFDWLRQ��6KH�ZLOO�QHHG���������DW�WKH�
EHJLQQLQJ�RI�HDFK�\HDU�IRU�IRXU�\HDUV��7KH�IXQG�HDUQV����DQQXDO�LQWHUHVW��
FRPSRXQGHG�PRQWKO\��DQG�\RX�SODQ�WR�PDNH�PRQWKO\�GHSRVLWV��VWDUWLQJ�
DW�WKH�HQG�RI�WKH�FXUUHQW�PRQWK��7KH�GHSRVLWV�FHDVH�ZKHQ�VKH�EHJLQV�
FROOHJH��+RZ�PXFK�GR�\RX�QHHG�WR�GHSRVLW�HDFK�PRQWK"

7KLV�SUREOHP�LV�VROYHG�LQ�WZR�VWHSV��)LUVW�FDOFXODWH�WKH�DPRXQW�\RX·OO�
QHHG�ZKHQ�VKH�VWDUWV�FROOHJH��6WDUW�ZLWK�DQ�LQWHUHVW�UDWH�FRQYHUVLRQ�
EHFDXVH�RI�WKH�PRQWKO\�FRPSRXQGLQJ�

Keys: Display: Description:

6HW�WR�%HJLQ�PRGH��3UHVV�*O�LI�BEGIN�DQQXQFLDWRU�LV�QRW�GLVSOD\HG�
�*� 9.00 6WRUHV�DQQXDO�QRPLQDO�

UDWH�
��*b 12.00 6WRUHV�QXPEHU�RI�

FRPSRXQGLQJ�SHULRGV�
XVHG�ZLWK�WKLV�QRPLQDO�
UDWH�

*Z 9.38 &DOFXODWHV�DQQXDO�
HIIHFWLYH�UDWH�

Year 1 Year 2 Year 3 Year 4

$15,000 I/YR = 9%
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:KHQ�FRPSRXQGLQJ�RFFXUV�RQO\�RQFH�SHU�\HDU��WKH�HIIHFWLYH�UDWH�DQG�WKH�
QRPLQDO�UDWH�DUH�WKH�VDPH�

6HW�WR�%HJLQ�PRGH��3UHVV�*O�LI�BEGIN�DQQXQFLDWRU�LV�QRW�GLVSOD\HG��

7KHQ�XVH�WKDW�39�DV�WKH�)9�RQ�WKH�IROORZLQJ�FDVK�IORZ�GLDJUDP��DQG�
FDOFXODWH�WKH�307�

. 9.38 6WRUHV�HIIHFWLYH�UDWH�DV�
DQQXDO�UDWH�

�*b 1.00 6HWV���SD\PHQW�SHU�
\HDU�

�����2 15,000.00 6WRUHV�DQQXDO�
ZLWKGUDZDO�

�P 4.00 6WRUHV�QXPEHU�RI�
ZLWKGUDZDOV�

�/ 0.00 6WRUHV�EDODQFH�DW�HQG�
RI�IRXU�\HDUV�

� –52,713.28 &DOFXODWHV�DPRXQW�
UHTXLUHG�ZKHQ�\RXU�
GDXJKWHU�VWDUWV�FROOHJH�

1 2 3 4 142 143 144
. . .

I/YR = 9%

PMT = ?

FV from

previous

calculation.
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6HW�WR�(QG�PRGH��3UHVV�*O�LI�BEGIN�DQQXQFLDWRU�LV�GLVSOD\HG�

Gains That Go Untaxed Until Withdrawal

<RX�FDQ�XVH�WKH�790�DSSOLFDWLRQ�WR�FDOFXODWH�WKH�IXWXUH�YDOXH�RI�D�WD[�
IUHH�RU�WD[�GHIHUUHG�DFFRXQW���&XUUHQW�WD[�ODZV�DQG�\RXU�LQFRPH�
GHWHUPLQH�ZKHWKHU�ERWK�LQWHUHVW�DQG�SULQFLSDO�DUH�WD[�IUHH��<RX�FDQ�VROYH�
IRU�HLWKHU�FDVH��

7KH�SXUFKDVLQJ�SRZHU�RI�WKDW�IXWXUH�YDOXH�GHSHQGV�XSRQ�WKH�LQIODWLRQ�
UDWH�DQG�WKH�GXUDWLRQ�RI�WKH�DFFRXQW�

Example. <RX�DUH�FRQVLGHULQJ�RSHQLQJ�D�WD[�GHIHUUHG�DFFRXQW�ZLWK�D�
GLYLGHQG�UDWH�RI���������,I�\RX�LQYHVW��������DW�WKH�EHJLQQLQJ�RI�HDFK�
\HDU�IRU����\HDUV��KRZ�PXFK�ZLOO�EH�LQ�WKH�DFFRXQW�DW�UHWLUHPHQW"�+RZ�
PXFK�ZLOO�\RX�KDYH�SDLG�LQWR�WKH�DFFRXQW"�+RZ�PXFK�LQWHUHVW�ZLOO�\RX�
KDYH�HDUQHG"�,I�\RXU�SRVW�UHWLUHPHQW�WD[�UDWH�LV������ZKDW�ZLOO�WKH�DIWHU�
WD[�IXWXUH�YDOXH�RI�WKH�DFFRXQW�EH"�$VVXPH�WKDW�RQO\�WKH�LQWHUHVW�LV�WD[HG�
�DVVXPH�WKH�SULQFLSDO�ZDV�WD[HG�EHIRUH�GHSRVLW���:KDW�LV�WKH�SXUFKDVLQJ�
SRZHU�RI�WKDW�DPRXQW��LQ�WRGD\·V�GROODUV��DVVXPLQJ�D����LQIODWLRQ�UDWH"

(/ 52,713.28 6WRUHV�DPRXQW�\RX�
QHHG�

�� 0.00 6WRUHV�DPRXQW�\RX�DUH�
VWDUWLQJ�ZLWK�

��*b 12.00 6HWV�SD\PHQWV�SHU�\HDU�
���P 144.00 6WRUHV�QXPEHU�RI�

GHSRVLWV�
�. 9.00 6WRUHV�LQWHUHVW�UDWH�
2 –204.54 &DOFXODWHV�PRQWKO\�

GHSRVLW�UHTXLUHG�

book  Page 110  Wednesday, June 21, 2000  5:19 PM



8: Additional Examples 111

6HW�WR�%HJLQ�PRGH��3UHVV�*O�LI�BEGIN�DQQXQFLDWRU�LV�QRW�GLVSOD\HG�

Keys: Display: Description:

�*b 1.00 6HWV���SD\PHQW�SHU�
\HDU�

��P�
�����.

35.00
8.18

6WRUHV�QXPEHU�RI�
SHULRGV�DQG�LQWHUHVW�
UDWH�

�� 0.00 6WRUHV�DPRXQW�\RX�
VWDUW�ZLWK�

����(2 –2,000.00 6WRUHV�DPRXQW�RI�
DQQXDO�SD\PHQW�

/ 387,640.45 &DOFXODWHV�DPRXQW�LQ�
DFFRXQW�DW�UHWLUHPHQW�

�2"�P� –70,000.00 &DOFXODWHV�DPRXQW�\RX�
KDYH�SDLG�LQWR�DFFRXQW�
E\�UHWLUHPHQW�


�/� 317,640.45 &DOFXODWHV�LQWHUHVW�
DFFRXQW�KDV�HDUQHG�E\�
UHWLUHPHQW�

"���� 47,646.07 &DOFXODWHV�WD[HV�DW�����
RI�LQWHUHVW�

(
�/� 339,994.39 &DOFXODWHV�DIWHU�WD[�)9�
/ 339,994.39 6WRUHV�DIWHU�WD[�IXWXUH�

YDOXH�LQ�)9�
�.�2� –86,159.84 &DOFXODWHV�SUHVHQW�

YDOXH�SXUFKDVLQJ�SRZHU�
RI�DIWHU�WD[�)9��
DVVXPLQJ�D����
LQIODWLRQ�UDWH�
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Value of a Taxable Retirement Account

7KLV�SUREOHP�XVHV�WKH�790�DSSOLFDWLRQ�WR�FDOFXODWH�WKH�IXWXUH�YDOXH�RI�D�
WD[DEOH�UHWLUHPHQW�DFFRXQW�WKDW�UHFHLYHV�UHJXODU��DQQXDO�SD\PHQWV�
EHJLQQLQJ�WRGD\��%HJLQ�PRGH���7KH�DQQXDO�WD[�RQ�WKH�LQWHUHVW�LV�SDLG�RXW�
RI�WKH�DFFRXQW���$VVXPH�WKH�GHSRVLWV�KDYH�EHHQ�WD[HG�DOUHDG\��

Example. ,I�\RX�LQYHVW��������HDFK�\HDU�IRU����\HDUV��ZLWK�GLYLGHQGV�
WD[HG�DV�RUGLQDU\�LQFRPH��KRZ�PXFK�ZLOO�\RX�KDYH�LQ�WKH�DFFRXQW�DW�
UHWLUHPHQW"�$VVXPH�DQ�DQQXDO�GLYLGHQG�UDWH�RI���������D�WD[�UDWH�RI������
DQG�WKDW�SD\PHQWV�EHJLQ�WRGD\��:KDW�LV�WKH�SXUFKDVLQJ�SRZHU�RI�WKDW�
DPRXQW�LQ�WRGD\·V�GROODUV��DVVXPLQJ����LQIODWLRQ"

6HW�WR�%HJLQ�PRGH��3UHVV�*O�LI�BEGIN�DQQXQFLDWRU�LV�QRW�GLVSOD\HG�

Keys: Display: Description:

�*b 1.00 6HWV���SD\PHQW�SHU�
\HDU�

��P 35.00 6WRUHV�QXPEHU�RI�
SD\PHQW�SHULRGV�XQWLO�
UHWLUHPHQW�

������
����

5.89 &DOFXODWHV�LQWHUHVW�UDWH�
GLPLQLVKHG�E\�WD[�UDWH�

. 5.89 6WRUHV�DGMXVWHG�LQWHUHVW�
UDWH�

�� 0.00 6WRUHV�DPRXQW�\RX�DUH�
VWDUWLQJ�ZLWK�

����(2 –3,000.00 6WRUHV�DPRXQW�RI�
DQQXDO�SD\PHQW�

/ 345,505.61 &DOFXODWHV�DPRXQW�LQ�
DFFRXQW�DW�UHWLUHPHQW�

�.�2� –87,556.47 &DOFXODWHV�SUHVHQW�
YDOXH�SXUFKDVLQJ�SRZHU�
RI�)9��DVVXPLQJ�D����
LQIODWLRQ�UDWH�
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Cash Flow Examples

Wrap-Around Mortgages

$�ZUDS�DURXQG�PRUWJDJH�LV�D�FRPELQDWLRQ�RI�UHILQDQFLQJ�D�PRUWJDJH�DQG�
ERUURZLQJ�DJDLQVW�UHDO�HVWDWH�HTXLW\��8VXDOO\�WKH�WZR�XQNQRZQ�TXDQWLWLHV�
LQ�WKH�ZUDSSHG�PRUWJDJH�DUH�WKH�QHZ�SD\PHQW�DQG�WKH�UDWH�RI�UHWXUQ�WR�
WKH�OHQGHU��7R�DUULYH�DW�D�VROXWLRQ��\RX�QHHG�WR�XVH�ERWK�WKH�790�DQG�WKH�
FDVK�IORZ�DSSOLFDWLRQV�

Example. <RX�KDYH����PRQWKO\�SD\PHQWV�RI������OHIW�RQ�\RXU����
PRUWJDJH��OHDYLQJ�D�UHPDLQLQJ�EDODQFH�RI�������������<RX�ZRXOG�OLNH�WR�
ZUDS�WKDW�PRUWJDJH�DQG�ERUURZ�DQ�DGGLWLRQDO���������IRU�DQRWKHU�
LQYHVWPHQW��<RX�ILQG�D�OHQGHU�ZKR�LV�ZLOOLQJ�WR�´ZUDSµ�DQ������������
PRUWJDJH�DW������IRU����\HDUV��:KDW�DUH�\RXU�QHZ�SD\PHQWV�DQG�ZKDW�
UHWXUQ�LV�WKH�OHQGHU�JHWWLQJ�RQ�WKLV�ZUDS�DURXQG�PRUWJDJH"

7KH�SD\PHQW�FDOFXODWLRQ�LV�D�VWUDLJKWIRUZDUG�790�SD\PHQW�FDOFXODWLRQ�
XVLQJ�WKH�QHZ�DPRXQW�DV�WKH�39�

6HW�WR�(QG�PRGH��3UHVV�*O�LI�BEGIN�DQQXQFLDWRU�LV�GLVSOD\HG�

Keys: Display: Description:

*& 0.00 &OHDUV�DOO�UHJLVWHUV�
��*b 12.00 6HWV�SD\PHQWV�SHU�\HDU�
��������� 82,510.22 6WRUHV�ORDQ�DPRXQW�RQ�

ZKLFK�\RXU�QHZ�
SD\PHQW�LV�FDOFXODWHG�

���. 9.50 6WRUHV�LQWHUHVW�UDWH�
�/ 0.00 6WRUHV�ILQDO�EDODQFH�
��*U 180.00 6WRUHV�QXPEHU�RI�

PRQWKO\�SD\PHQWV�\RX�
ZLOO�PDNH�

2 –861.59 &DOFXODWHV�\RXU�QHZ�
SD\PHQW�
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7KHQ��WR�FDOFXODWH�WKH�OHQGHU·V�UHWXUQ��HQWHU�FDVK�IORZV�WKDW�UHSUHVHQW�WKH�
FRPSOHWH�SLFWXUH�RI�WKH�ZUDS�DURXQG�PRUWJDJH�IURP�WKH�OHQGHU·V�SRLQW�RI�
YLHZ�

:KHQ�\RX�JURXS�WKH�DERYH�FDVK�IORZV��\RX·OO�ILQG�WKDW�

&)�  ����������²����������� �²������

&)�  �������²�������� �������

1�  ��

&)�� ������

1�  ����²���� ���

Keys: Display: Description:

�����(, CF0
–35,000.00

(QWHUV���������IRU�ORDQ�
DPRXQW�

�2(����, CF1
107.59

(QWHUV�QHW�SD\PHQW�IRU�
ILUVW����PRQWKV�

��*C n1
82.00

(QWHUV�QXPEHU�RI�
WLPHV�SD\PHQW�RFFXUV�

�2(, CF2
861.59

(QWHUV�QHW�SD\PHQW�IRU�
QH[W����PRQWKV�

������*C n2
98.00

(QWHUV�QXPEHU�RI�
WLPHV�SD\PHQW�RFFXUV�

*9 10.16 &DOFXODWHV�DQQXDO�
UHWXUQ�

1 2 3 4

-754.00

82

861.59
47,510.22

-82,510.22

83 84 180
. . . . . .

10B.book  Page 114  Wednesday, June 21, 2000  5:19 PM



8: Additional Examples 115

Net Future Value

7KH�QHW�IXWXUH�YDOXH�FDQ�EH�FDOFXODWHG�E\�XVLQJ�WKH�790�NH\V�WR�VOLGH�WKH�
QHW�SUHVHQW�YDOXH��139��IRUZDUG�RQ�WKH�FDVK�IORZ�GLDJUDP�

Example: Value of a Fund. <RX�KDYH�PDGH�WKH�IROORZLQJ�GHSRVLWV�RYHU�
WKH�SDVW�WZR�\HDUV�LQWR�D�PRQH\�PDUNHW�IXQG�HDUQLQJ�������:KDW�LV�WKH�
FXUUHQW�EDODQFH�RI�WKH�DFFRXQW"

6HW�WR�(QG�PRGH��3UHVV�*O�LI�BEGIN�DQQXQFLDWRU�LV�GLVSOD\HG�

Keys: Display: Description:

*& &OHDUV�DOO�UHJLVWHUV�
��*b 12.00 6HWV�SD\PHQWV�SHU�\HDU�
�����(, CF0

–12,000.00
(QWHUV�LQLWLDO�FDVK�IORZ�

�, CF1
0.00

(QWHUV�DPRXQW�LQ�
JURXS���

�*C n1
2.00

(QWHUV�QXPEHU�RI�
WLPHV�SD\PHQW�RFFXUV�

����(, CF2
–3,000.00

(QWHUV�DPRXQW�LQ�
JURXS���

�*C n2
3.00

(QWHUV�QXPEHU�RI�
WLPHV�SD\PHQW�RFFXUV�

�,�*C n3
9.00

(QWHUV�QXPEHU�RI�
WLPHV�SD\PHQW�RFFXUV�

����(, CF4
–7,500.00

(QWHUV�FDVK�IORZ�JURXS�
��

�,�*C n5
3.00

(QWHUV�QXPEHU�RI�
WLPHV�SD\PHQW�RFFXUV�

23 2421191715 16 18 20 2213 1411 129 1075 6 83 41 2

Current Date
-12,000

-3,000

-7,500

-2,000

I/YR = 8.8%
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116 8: Additional Examples

����(, CF6
–2,000.00

(QWHUV�FDVK�IORZ�JURXS�
��

���. 8.80 6WRUHV�DQQXDO�LQWHUHVW�
UDWH�

*N –29,203.14 &DOFXODWHV�QHW�SUHVHQW�
YDOXH��139 ���
DXWRPDWLFDOO\�VWRUHG�DV�
39�

��P 24.00 6WRUHV�NQRZQ�YDOXHV�
�2 0.00

/ 34,800.58 &DOFXODWHV�QHW�IXWXUH�
YDOXH�
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A

Assistance, Batteries, and Service

+HZOHWW�3DFNDUG�LV�FRPPLWWHG�WR�SURYLGLQJ�\RX�ZLWK�RQJRLQJ�VXSSRUW��
<RX�FDQ�REWDLQ�DQVZHUV�WR�TXHVWLRQV�DERXW�XVLQJ�\RXU�FDOFXODWRU�IURP�
RXU�&DOFXODWRU�6XSSRUW�GHSDUWPHQW�

3OHDVH�UHDG� $́QVZHUV�WR�&RPPRQ�4XHVWLRQVµ�EHIRUH�FRQWDFWLQJ�XV��2XU�
H[SHULHQFH�KDV�VKRZQ�WKDW�PDQ\�RI�RXU�FXVWRPHUV�KDYH�VLPLODU�TXHVWLRQV�
DERXW�RXU�SURGXFWV��,I�\RX�GRQ·W�ILQG�DQ�DQVZHU�WR�\RXU�TXHVWLRQ��\RX�FDQ�
FRQWDFW�XV�XVLQJ�WKH�DGGUHVV�RU�SKRQH�QXPEHU�OLVWHG�RQ�WKH�LQVLGH�EDFN�
FRYHU�

Answers to Common Questions

Q: ,·P�QRW�VXUH�LI�WKH�FDOFXODWRU�LV�PDOIXQFWLRQLQJ�RU�LI�,·P�GRLQJ�
VRPHWKLQJ�LQFRUUHFWO\��+RZ�FDQ�,�GHWHUPLQH�LI�WKH�FDOFXODWRU�LV�RSHUDWLQJ�
SURSHUO\"

A: 6HH�´'HWHUPLQLQJ�LI�WKH�&DOFXODWRU�5HTXLUHV�6HUYLFHµ�RQ�
SDJH ����

Q: 0\�QXPEHUV�FRQWDLQ�FRPPDV�LQVWHDG�RI�SHULRGV�DV�GHFLPDO�SRLQWV��
+RZ�GR�,�UHVWRUH�WKH�SHULRGV"

A: 3UHVV�*���SDJH ����

Q: +RZ�GR�,�FKDQJH�WKH�QXPEHU�RI�GHFLPDO�SODFHV�WKDW�WKH�+3 ��%,,�
GLVSOD\V"

A: 3UHVV�*��DQG�WKH�QXPEHU�RI�GHFLPDO�SODFHV�WKDW�\RX�ZDQW�
�SDJH ����
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118 A: Assistance, Batteries, and Service

Q: :KDW�GRHV�DQ�´(µ�LQ�D�QXPEHU��IRU�H[DPSOH������(²����PHDQ"

A: ([SRQHQW�RI�WHQ��IRU�H[DPSOH�������ï���²�����5HIHU�WR�´6FLHQWLILF�
1RWDWLRQµ�RQ�SDJH ���

Q: :K\�GR�,�JHW�D�ZURQJ�DQVZHU�RU�WKH�No Solution PHVVDJH�
ZKHQ�XVLQJ�790"

A: %H�VXUH�WR�HQWHU�D�YDOXH�IRU�IRXU�RI�WKH�ILYH�790�YDOXHV�EHIRUH�\RX�
VROYH�IRU�WKH�ILIWK��HYHQ�LI�RQH�RI�WKH�YDOXHV�LV�]HUR���'RQ·W�IRUJHW�WR�VWRUH�
D�]HUR�IRU�/�LI�\RX�FRPSOHWHO\�SD\�RII�D�ORDQ���&OHDULQJ�DOO�WKH�UHJLVWHUV�
�*&��EHIRUH�HQWHULQJ�\RXU�NQRZQ�YDOXHV�DFFRPSOLVKHV�WKH�VDPH�WKLQJ��
&KHFN�WR�VHH�WKDW�WKH�FDOFXODWRU�LV�LQ�WKH�DSSURSULDWH�SD\PHQW�PRGH�
�%HJLQ�RU�(QG�PRGH��DQG�WKDW�3�<5�LV�VHW�FRUUHFWO\�

Q: +RZ�FDQ�,�FKDQJH�WKH�VLJQ�RI�D�QXPEHU�LQ�D�OLVW�RI�FDVK�IORZV"

A: <RX�PXVW�UHSODFH�WKH�FDVK�IORZ�HQWU\��6HH�´9LHZLQJ�DQG�
5HSODFLQJ�&DVK�)ORZVµ�RQ�SDJH ���

Q: :KDW�GRHV�PEND�LQ�WKH�GLVSOD\�PHDQ"

A: $Q�DULWKPHWLF�RSHUDWLRQ�LV�SHQGLQJ��LQ�SURJUHVV��

Q: :KDW�GRHV�INPUT�LQ�WKH�GLVSOD\�PHDQ"

A:7KH�0�NH\�KDV�EHHQ�SUHVVHG��SDJH ����

Q: :K\�LV�,55�<5�ODUJHU�WKDQ�,�H[SHFWHG"

A: 7KLV�LV�,55�SHU�\HDU��7R�VHH�D�SHULRGLF�,55��GLYLGH�,55�<5�E\�3�<5�

Environmental Limits

7R�PDLQWDLQ�SURGXFW�UHOLDELOLW\��\RX�VKRXOG�DYRLG�JHWWLQJ�WKH�FDOFXODWRU�
ZHW�DQG�REVHUYH�WKH�IROORZLQJ�WHPSHUDWXUH�DQG�KXPLGLW\�OLPLWV�
n 2SHUDWLQJ�WHPSHUDWXUH�����WR����&������WR�����)��
n 6WRUDJH�WHPSHUDWXUH��²����WR����&��²���WR�����)��
n 2SHUDWLQJ�DQG�VWRUDJH�KXPLGLW\������UHODWLYH�KXPLGLW\�DW����&�

�����)��PD[LPXP�

Noise Declaration. ,Q�WKH�RSHUDWRU�SRVLWLRQ�XQGHU�QRUPDO�RSHUDWLRQ�
�SHU�,62��������/S$�����G%�
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Power and Batteries

7KH�FDOFXODWRU�LV�SRZHUHG�E\�WZR���YROW�OLWKLXP�EXWWRQ�FHOO�
EDWWHULHV�

:KHQ�FKDQJLQJ�EDWWHULHV��XVH�RQO\�IUHVK�EXWWRQ�FHOO�EDWWHULHV��
%RWK�EDWWHULHV�PXVW�EH�FKDQJHG�DW�WKH�VDPH�WLPH�

'R�QRW�XVH�UHFKDUJHDEOH�EDWWHULHV�

Low Power Annunciator

:KHQ�WKH�ORZ�EDWWHU\�SRZHU�DQQXQFLDWRU�� ��FRPHV�RQ��\RX�
VKRXOG�UHSODFH�WKH�EDWWHULHV�DV�VRRQ�DV�SRVVLEOH��,I�WKH�EDWWHU\�
DQQXQFLDWRU�LV�RQ�DQG�WKH�GLVSOD\�GLPV��\RX�PD\�ORVH�GDWD��7KH�
All Clear PHVVDJH�LV�GLVSOD\HG�LI�GDWD�LV�ORVW�GXH�WR�ORZ�SRZHU�

Battery Specifications

<RXU�+3�FDOFXODWRU�UHTXLUHV�WZR�IUHVK�&5�����OLWKLXP�EDWWHULHV��

Installing Batteries

�� +DYH�WZR�IUHVK�&5�����EDWWHULHV�DW�KDQG��2QO\�WRXFK�WKH�
EDWWHULHV�E\�WKHLU�HGJHV��:LSH�HDFK�EDWWHU\�ZLWK�D�OLQW�IUHH�
FORWK�WR�UHPRYH�GLUW�DQG�RLO�

�� 0DNH�VXUH�WKH�FDOFXODWRU�LV�RII��1RWH�WKDW�\RX�ZLOO�ORVH�WKH�FRQWHQWV�
RI�PHPRU\�ZKHQ�FKDQJLQJ�WKH�EDWWHULHV��VR�ZULWH�GRZQ�DQ\�GDWD�WKDW�
\RX�KDYH�VWRUHG�DQG�QHHG�IRU�ODWHU�XVH�

�� 7XUQ�WKH�FDOFXODWRU�RYHU�DQG�SULVH�RII�WKH�EDWWHU\�FRYHU�

Accessing the battery compartment
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�� 5HPRYH�ERWK�EDWWHULHV�

�� ,QVHUW�WKH�QHZ�EDWWHULHV��PDNLQJ�VXUH�WKDW�WKH�SRVLWLYH�VLJQ�
����RQ�HDFK�EDWWHU\�LV�IDFLQJ�RXWZDUG�

�� 5HSODFH�WKH�EDWWHU\�FRPSDUWPHQW�OLG�
�� 3UHVV�1�

,I�WKH�FDOFXODWRU�GRHV�QRW�WXUQ�RQ��IROORZ�WKH�SURFHGXUHV�LQ�WKH�QH[W�
VHFWLRQ�

Warning

7KHUH�LV�D�GDQJHU�RI�H[SORVLRQ�LI�EDWWHULHV�DUH�
LQFRUUHFWO\�UHSODFHG�

5HSODFH�RQO\�ZLWK�WKH�VDPH�W\SH�RI�EDWWHU\�RU�ZLWK�
HTXLYDOHQW�EDWWHULHV��DV�UHFRPPHQGHG�E\�WKH�
PDQXIDFWXUHU���'LVSRVH�RI�XVHG�EDWWHULHV�DFFRUGLQJ�WR�
WKH�PDQXIDFWXUHU·V�LQVWUXFWLRQV�

'R�QRW�PXWLODWH��SXQFWXUH��RU�GLVSRVH�RI�EDWWHULHV�LQ�
ILUH��7KH�EDWWHULHV�FDQ�EXUVW�RU�H[SORGH��UHOHDVLQJ�
KD]DUGRXV�FKHPLFDOV�

'R�QRW�XVH�QHZ�DQG�ROG�EDWWHULHV�WRJHWKHU��DQG�GR�QRW�
PL[�EDWWHULHV�RI�GLIIHUHQW�W\SHV�
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Determining if the Calculator Requires Service

8VH�WKHVH�JXLGHOLQHV�WR�GHWHUPLQH�LI�WKH�FDOFXODWRU�UHTXLUHV�VHUYLFH��,I�
WKHVH�SURFHGXUHV�FRQILUP�WKDW�WKH�FDOFXODWRU�LV�QRW�IXQFWLRQLQJ�SURSHUO\��
UHDG�WKH�VHFWLRQ�´,I�WKH�&DOFXODWRU�5HTXLUHV�6HUYLFHµ�RQ�SDJH ����
n The calculator won’t turn on (nothing is in the display):

7KLV�FRQGLWLRQ�PRVW�OLNHO\�LQGLFDWHV�WKDW�WKH�EDWWHULHV�KDYH�UXQ�RXW��
,QVWDOO�QHZ�EDWWHULHV�
,I�WKH�FDOFXODWRU�VWLOO�GRHV�QRW�WXUQ�RQ�ZKHQ�\RX�SUHVV�1�

�� UHVHW�WKH�FDOFXODWRU��VHH�EHORZ��DQG��LI�QHFHVVDU\�
�� HUDVH�WKH�PHPRU\��VHH�EHORZ��
7KH All Clear PHVVDJH�VKRXOG�QRZ�EH�GLVSOD\HG��,I�WKLV�LV�QRW�WKH�
FDVH��WKH�FDOFXODWRU�UHTXLUHV�D�VHUYLFH�
Resetting the calculator

�� 7XUQ�WKH�FDOFXODWRU�RYHU�DQG�UHPRYH�WKH�EDWWHU\�FRYHU�
�� ,QVHUW�WKH�HQG�RI�D�SDSHU�FOLS�LQWR�WKH�VPDOO��URXQG�KROH�ORFDWHG�

EHWZHHQ�WKH�EDWWHULHV��,QVHUW�WKH�FOLS�DV�IDU�DV�LW�ZLOO�JR��+ROG�IRU�
RQH�VHFRQG�DQG�WKHQ�WKHQ�UHPRYH�WKH�FOLS�

�� 3UHVV�1�
�� ,I�WKH�FDOFXODWRU�LV�VWLOO�QRW�UHVSRQGLQJ��HUDVH�WKH�PHPRU\��VHH�

EHORZ��DQG�UHSHDW�VWHSV���WR���DERYH�RQH�PRUH�WLPH�
Erasing the calculator’s memory

�� +ROG�GRZQ�WKH�1�NH\�
�� +ROG�GRZQ�WKH�P�DQG�WKHQ�WKH�/�NH\�
�� 5HOHDVH�DOO�WKUHH�NH\V�
0HPRU\�LV�FOHDUHG�DQG�All Clear�VKRXOG�EH�GLVSOD\HG�

n The calculator doesn’t respond to keystrokes (nothing 
happens when you press the keys):
�� 5HVHW�WKH�FDOFXODWRU��VHH�DERYH��DQG��LI�QHFHVVDU\�
�� HUDVH�WKH�PHPRU\��VHH�DERYH��
7KH All Clear PHVVDJH�VKRXOG�QRZ�EH�GLVSOD\HG��,I�WKLV�LV�QRW�WKH�
FDVH��WKH�FDOFXODWRU�UHTXLUHV�D�VHUYLFH�
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n The calculator responds to keystrokes but you suspect that it 
is malfunctioning:
�� ,W�LV�OLNHO\�WKDW�\RX·YH�PDGH�D�PLVWDNH�LQ�RSHUDWLQJ�WKH�

FDOFXODWRU��7U\�UHUHDGLQJ�SRUWLRQV�RI�WKH�PDQXDO��DQG�
FKHFN� $́QVZHUV�WR�&RPPRQ�4XHVWLRQVµ�RQ�SDJH ����

�� &RQWDFW�WKH�&DOFXODWRU�6XSSRUW�GHSDUWPHQW��7KH�DGGUHVV�DQG�
SKRQH�QXPEHU�DUH�OLVWHG�RQ�WKH�LQVLGH�EDFN�FRYHU�

Limited One-Year Warranty

What Is Covered

7KH�FDOFXODWRU��H[FHSW�IRU�WKH�EDWWHULHV��RU�GDPDJH�FDXVHG�E\�WKH�EDWWHULHV��
LV�ZDUUDQWHG�E\�+HZOHWW�3DFNDUG�DJDLQVW�GHIHFWV�LQ�PDWHULDOV�DQG�ZRUNPDQVKLS�IRU�
RQH�\HDU�IURP�WKH�GDWH�RI�RULJLQDO�SXUFKDVH��,I�\RX�VHOO�\RXU�XQLW�RU�JLYH�LW�DV�D�
JLIW��WKH�ZDUUDQW\�LV�DXWRPDWLFDOO\�WUDQVIHUUHG�WR�WKH�QHZ�RZQHU�DQG�
UHPDLQV�LQ�HIIHFW�IRU�WKH�RULJLQDO�RQH�\HDU�SHULRG��'XULQJ�WKH�ZDUUDQW\�
SHULRG��ZH�ZLOO�UHSDLU�RU��DW�RXU�RSWLRQ��UHSODFH�DW�QR�FKDUJH�D�SURGXFW�
WKDW�SURYHV�WR�EH�GHIHFWLYH��SURYLGHG�\RX�UHWXUQ�WKH�SURGXFW��VKLSSLQJ�
SUHSDLG��WR�D�+HZOHWW�3DFNDUG�VHUYLFH�FHQWHU���5HSODFHPHQW�PD\�EH�ZLWK�D�
QHZHU�PRGHO�RI�HTXLYDOHQW�RU�EHWWHU�IXQFWLRQDOLW\��

7KLV�ZDUUDQW\�JLYHV�\RX�VSHFLILF�OHJDO�ULJKWV��DQG�\RX�PD\�DOVR�KDYH�RWKHU�
ULJKWV�WKDW�YDU\�IURP�VWDWH�WR�VWDWH��SURYLQFH�WR�SURYLQFH��RU�FRXQWU\�WR�
FRXQWU\�

What Is Not Covered

%DWWHULHV��DQG�GDPDJH�FDXVHG�E\�WKH�EDWWHULHV��DUH�QRW�FRYHUHG�E\�WKH�
+HZOHWW�3DFNDUG�ZDUUDQW\��&KHFN�ZLWK�WKH�EDWWHU\�PDQXIDFWXUHU�DERXW�
EDWWHU\�DQG�EDWWHU\�OHDNDJH�ZDUUDQWLHV�

7KLV�ZDUUDQW\�GRHV�QRW�DSSO\�LI�WKH�SURGXFW�KDV�EHHQ�GDPDJHG�E\�
DFFLGHQW�RU�PLVXVH�RU�DV�WKH�UHVXOW�RI�VHUYLFH�RU�PRGLILFDWLRQ�E\�RWKHU�
WKDQ�DQ�DXWKRUL]HG�+HZOHWW�3DFNDUG�VHUYLFH�FHQWHU�

1R�RWKHU�H[SUHVV�ZDUUDQW\�LV�JLYHQ��7KH�UHSDLU�RU�UHSODFHPHQW�RI�D�
SURGXFW�LV�\RXU�H[FOXVLYH�UHPHG\��$Q\�RWKHU�LPSOLHG�ZDUUDQW\�RI�
PHUFKDQWDELOLW\�RU�ILWQHVV�LV�OLPLWHG�WR�WKH�RQH�\HDU�GXUDWLRQ�RI�WKLV�
ZULWWHQ�ZDUUDQW\��
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6RPH�VWDWHV��SURYLQFHV��RU�FRXQWULHV�GR�QRW�DOORZ�OLPLWDWLRQV�RQ�KRZ�ORQJ�
DQ�LPSOLHG�ZDUUDQW\�ODVWV��VR�WKH�DERYH�OLPLWDWLRQ�PD\�QRW�DSSO\�WR�\RX��
,Q�QR�HYHQW�VKDOO�+HZOHWW�3DFNDUG�&RPSDQ\�EH�OLDEOH�IRU�
FRQVHTXHQWLDO�GDPDJHV��6RPH�VWDWHV��SURYLQFHV��RU�FRXQWULHV�GR�QRW�
DOORZ�WKH�H[FOXVLRQ�RU�OLPLWDWLRQ�RI�LQFLGHQWDO�RU�FRQVHTXHQWLDO�GDPDJHV��
VR�WKH�DERYH�OLPLWDWLRQ�RU�H[FOXVLRQ�PD\�QRW�DSSO\�WR�\RX�

3URGXFWV�DUH�VROG�RQ�WKH�EDVLV�RI�VSHFLILFDWLRQV�DSSOLFDEOH�DW�WKH�WLPH�RI�
PDQXIDFWXUH��+HZOHWW�3DFNDUG�VKDOO�KDYH�QR�REOLJDWLRQ�WR�PRGLI\�RU�
XSGDWH�SURGXFWV��RQFH�VROG�

Consumer Transactions in the United Kingdom

7KLV�ZDUUDQW\�VKDOO�QRW�DSSO\�WR�FRQVXPHU�WUDQVDFWLRQV�DQG�VKDOO�QRW�
DIIHFW�WKH�VWDWXWRU\�ULJKWV�RI�D�FRQVXPHU��,Q�UHODWLRQ�WR�VXFK�WUDQVDFWLRQV��
WKH�ULJKWV�DQG�REOLJDWLRQV�RI�6HOOHU�DQG�%X\HU�VKDOO�EH�GHWHUPLQHG�E\�
VWDWXWH�

If the Calculator Requires Service

+HZOHWW�3DFNDUG�PDLQWDLQV�VHUYLFH�FHQWHUV�LQ�PDQ\�FRXQWULHV��7KHVH�
FHQWHUV�ZLOO�UHSDLU�D�FDOFXODWRU��RU�UHSODFH�LW�ZLWK�WKH�VDPH�PRGHO�RU�RQH�
RI�HTXDO�RU�JUHDWHU�YDOXH��ZKHWKHU�LW�LV�XQGHU�ZDUUDQW\�RU�QRW��7KHUH�LV�D�
VHUYLFH�FKDUJH�IRU�VHUYLFH�DIWHU�WKH�ZDUUDQW\�SHULRG��&DOFXODWRUV�QRUPDOO\�
DUH�VHUYLFHG�DQG�UHVKLSSHG�ZLWKLQ�ILYH�ZRUNLQJ�GD\V�

Obtaining Service
n In the United States:�6HQG�WKH�FDOFXODWRU�WR�DQ�DXWKRUL]HG�+3�

VHUYLFH�FHQWHU�OLVWHG�RQ�WKH�LQVLGH�RI�WKH�EDFN�FRYHU�
n In Europe:�&RQWDFW�\RXU�+HZOHWW�3DFNDUG�VDOHV�RIILFH�RU�GHDOHU��RU�

+HZOHWW�3DFNDUG·V�(XURSHDQ�KHDGTXDUWHUV�IRU�WKH�ORFDWLRQ�RI�WKH�
QHDUHVW�VHUYLFH�FHQWHU��'R�QRW�VKLS�WKH�FDOFXODWRU�IRU�VHUYLFH�ZLWKRXW�ILUVW�
FRQWDFWLQJ�D�+HZOHWW�3DFNDUG�RIILFH�
9LVLW�KWWS���ZZZ�KS�FRP�FDOFXODWRUV�IRU�D�OLVW�RI�VXSSRUW�FHQWHUV�LQ�
(XURSH�

n In other countries:�&RQWDFW�\RXU�+HZOHWW�3DFNDUG�VDOHV�RIILFH�RU�
GHDOHU�RU�ZULWH�WR�DQ�DXWKRUL]HG�+3�VHUYLFH�FHQWHU��OLVWHG�RQ�WKH�
LQVLGH�RI�WKH�EDFN�FRYHU��IRU�WKH�ORFDWLRQ�RI�RWKHU�VHUYLFH�FHQWHUV��
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,I�ORFDO�VHUYLFH�LV�XQDYDLODEOH��\RX�FDQ�VKLS�WKH�FDOFXODWRU�WR�DQ�
DXWKRUL]HG�+3�VHUYLFH�FHQWHU�IRU�UHSDLU�
$OO�VKLSSLQJ��UHLPSRUWDWLRQ�DUUDQJHPHQWV��DQG�FXVWRPV�FRVWV�DUH�
\RXU�UHVSRQVLELOLW\�

Service Charge

7KHUH�LV�D�VWDQGDUG�UHSDLU�FKDUJH�IRU�RXW�RI�ZDUUDQW\�VHUYLFH��$Q�
DXWKRUL]HG�+3�VHUYLFH�FHQWHU��OLVWHG�RQ�WKH�LQVLGH�RI�WKH�EDFN�FRYHU��FDQ�
WHOO�\RX�KRZ�PXFK�WKLV�FKDUJH�LV��7KH�IXOO�FKDUJH�LV�VXEMHFW�WR�WKH�
FXVWRPHU·V�ORFDO�VDOHV�RU�YDOXH�DGGHG�WD[�ZKHUHYHU�DSSOLFDEOH�

&DOFXODWRU�SURGXFWV�GDPDJHG�E\�DFFLGHQW�RU�PLVXVH�DUH�QRW�FRYHUHG�E\�
WKH�IL[HG�VHUYLFH�FKDUJHV��,Q�WKHVH�FDVHV��FKDUJHV�DUH�LQGLYLGXDOO\�
GHWHUPLQHG�EDVHG�RQ�WLPH�DQG�PDWHULDO�

Shipping Instructions

,I�\RXU�FDOFXODWRU�UHTXLUHV�VHUYLFH��VKLS�LW�WR�WKH�QHDUHVW�DXWKRUL]HG�
VHUYLFH�FHQWHU�RU�FROOHFWLRQ�SRLQW�
n ,QFOXGH�\RXU�UHWXUQ�DGGUHVV�DQG�GHVFULSWLRQ�RI�WKH�SUREOHP�
n ,QFOXGH�SURRI�RI�SXUFKDVH�GDWH�LI�WKH�ZDUUDQW\�KDV�QRW�H[SLUHG�
n ,QFOXGH�D�SXUFKDVH�RUGHU��FKHFN��RU�FUHGLW�FDUG�QXPEHU�SOXV�

H[SLUDWLRQ�GDWH��9,6$�RU�0DVWHU&DUG��WR�FRYHU�WKH�VWDQGDUG�UHSDLU�
FKDUJH�
1RWH�WKDW�FUHGLW�FDUGV�PD\�QRW�EH�DFFHSWHG�LQ�(XURSH��9LVLW�KWWS���
ZZZ�KS�FRP�FDOFXODWRUV�IRU�PRUH�LQIRUPDWLRQ�

n 6KLS�WKH�FDOFXODWRU�LQ�DGHTXDWH�SURWHFWLYH�SDFNDJLQJ�WR�SUHYHQW�
GDPDJH��6XFK�GDPDJH�LV�QRW�FRYHUHG�E\�WKH�ZDUUDQW\��VR�ZH�
UHFRPPHQG�WKDW�\RX�LQVXUH�WKH�VKLSPHQW�

n 3D\�WKH�VKLSSLQJ�FKDUJHV�IRU�GHOLYHU\�WR�WKH�&RUYDOOLV�6HUYLFH�&HQWHU��
ZKHWKHU�RU�QRW�WKH�FDOFXODWRU�LV�XQGHU�ZDUUDQW\�

Warranty on Service

6HUYLFH�LV�ZDUUDQWHG�DJDLQVW�GHIHFWV�LQ�PDWHULDOV�DQG�ZRUNPDQVKLS�IRU����
GD\V�IURP�WKH�GDWH�RI�VHUYLFH��RU�\RXU�RULJLQDO�ZDUUDQW\��ZKLFKHYHU�LV�
ORQJHU�
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Service Agreements

,Q�WKH�8�6���D�VXSSRUW�DJUHHPHQW�LV�DYDLODEOH�IRU�UHSDLU�DQG�
VHUYLFH��5HIHU�WR�WKH�IRUP�LQ�WKH�IURQW�RI�WKH�PDQXDO��)RU�
DGGLWLRQDO�LQIRUPDWLRQ��FRQWDFW�D�+3�6HUYLFH�&HQWHU��VHH�WKH�
LQVLGH�RI�WKH�EDFN�FRYHU��

Regulatory Information

U.S.A. 7KLV�GHYLFH�FRPSOLHV�ZLWK�3DUW����RI�WKH�)&&�5XOHV��
2SHUDWLRQ�LV�VXEMHFW�WR�WKH�IROORZLQJ�WZR�FRQGLWLRQV������7KLV�
GHYLFH�PD\�QRW�FDXVH�KDUPIXO�LQWHUIHUHQFH��DQG�����WKLV�GHYLFH�
PXVW�DFFHSW�DQ\�LQWHUIHUHQFH�UHFHLYHG��LQFOXGLQJ�LQWHUIHUHQFH�WKDW�
PD\�FDXVH�XQGHVLUHG�RSHUDWLRQ�

7KLV�FDOFXODWRU�JHQHUDWHV��XVHV��DQG�FDQ�UDGLDWH��UDGLR�IUHTXHQF\�
HQHUJ\�DQG�PD\�LQWHUIHUH�ZLWK�UDGLR�DQG�WHOHYLVLRQ�UHFHSWLRQ��7KH�
FDOFXODWRU�FRPSOLHV�ZLWK�WKH�OLPLWV�IRU�D�&ODVV�%�GLJLWDO�GHYLFH��
SXUVXDQW�WR�3DUW����RI�WKH�)&&�5XOHV��7KHVH�OLPLWV�DUH�GHVLJQHG�WR�
SURYLGH�UHDVRQDEOH�SURWHFWLRQ�DJDLQVW�KDUPIXO�LQWHUIHUHQFH�LQ�D�
UHVLGHQWLDO�LQVWDOODWLRQ��+RZHYHU��WKHUH�LV�QR�JXDUDQWHH�WKDW�
LQWHUIHUHQFH�ZLOO�QRW�RFFXU�LQ�D�SDUWLFXODU�LQVWDOODWLRQ��,Q�WKH�
XQOLNHO\�HYHQW�WKDW�WKHUH�LV�LQWHUIHUHQFH�WR�UDGLR�RU�WHOHYLVLRQ�
UHFHSWLRQ��ZKLFK�FDQ�EH�GHWHUPLQHG�E\�WXUQLQJ�WKH�FDOFXODWRU�RII�
DQG�RQ���WKH�XVHU�LV�HQFRXUDJHG�WR�WU\�WR�FRUUHFW�WKH�LQWHUIHUHQFH�
E\�RQH�RU�PRUH�RI�WKH�IROORZLQJ�PHDVXUHV�
n 5HRULHQW�RU�UHORFDWH�WKH�UHFHLYLQJ�DQWHQQD�
n 5HORFDWH�WKH�FDOFXODWRU��ZLWK�UHVSHFW�WR�WKH�UHFHLYHU�

3XUVXDQW�WR�3DUW�������RI�WKH�)&&�5XOHV��DQ\�FKDQJHV�RU�
PRGLILFDWLRQV�WR�WKLV�HTXLSPHQW��QRW�H[SUHVVO\�DSSURYHG�E\�
+HZOHWW�3DFNDUG�FRPSDQ\��PD\�YRLG�WKH�XVHU
V�DXWKRULW\�WR�
RSHUDWH�WKLV�HTXLSPHQW�

Canada 7KLV�&ODVV�%�GLJLWDO�DSSDUDWXV�FRPSOLHV�ZLWK�&DQDGLDQ�
(0&�&ODVV�%�UHTXLUHPHQWV�

&HW�DSSDUHLO�QXPpULTXH�GH�OD�FODVVH�%�HVW�FRPIRUPH�j�OD�FODVVH�%�
GHV�QRUPHV�FDQDGLHQQHV�GH�FRPSDWLELOLWp�pOHFWURPDJQpWLTXHV�
�&(0��
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Japan

Disposal of Waste Equipment by Users in Private Household in 
the European Union

This symbol on the product or on its packaging indicates 
that this product must not be disposed of with your 
other household waste. Instead, it is your responsibility 
to dispose of your waste equipment by handing it over to 
a designated collection point for the recycling of waste 
electrical and electronic equipment. The separate 
collection and recycling of your waste equipment at the 

time of disposal will help to conserve natural resources and ensure that it 
is recycled in a manner that protects human health and the environment. 
For more information about where you can drop off your waste 
equipment for recycling, please contact your local city office, your 
household waste disposal service or the shop where you purchased the 
product.

End-user terms and conditions

HP 10B II Calculator 
Warranty period: 12 months

1.  HP warrants to you, the end-user customer, that HP hardware, 
accessories and supplies will be free from defects in materials and 
workmanship after the date of purchase, for the period specified 
above. If HP receives notice of such defects during the warranty 
period, HP will, at its option, either repair or replace products which 
prove to be defective. Replacement products may be either new or 
like-new.

2. HP warrants to you that HP software will not fail to execute its 
programming instructions after the date of purchase, for the period 
specified above, due to defects in material and workmanship when 
properly installed and used. If HP receives notice of such defects 
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during the warranty period, HP will replace software media which 
does not execute its programming instructions due to such defects.

3. HP does not warrant that the operation of HP products will be 
uninterrupted or error free. If HP is unable, within a reasonable 
time, to repair or replace any product to a condition as warranted, 
you will be entitled to a refund of the purchase price upon prompt 
return of the product.

4.  HP products may contain remanufactured parts equivalent to new 
in performance or may have been subject to incidental use.

5. Warranty does not apply to defects resulting from (a) improper or 
inadequate maintenance or calibration, (b) software, interfacing, 
parts or supplies not supplied by HP, (c) unauthorized modification 
or misuse, (d) operation outside of the published environmental 
specifications for the product, or (e) improper site preparation or 
maintenance.

6. Hewlett-Packard makes no other express warranty or condition 
whether written or oral. To the extent allowed by local law, any 
implied warranty or condition of merchantability, satisfactory quality, 
or fitness for a particular purpose is limited to the duration of the 
express warranty set forth above. Some countries, states or 
provinces do not allow limitations on the duration of an implied 
warranty, so the above limitation or exclusion might not apply to 
you. This warranty gives you specific legal rights and you might also 
have other rights that vary from country to country, state to state, or 
province to province.

7. To the extent allowed by local law, the remedies in this warranty 
statement are your sole and exclusive remedies. Except as indicated 
above, in no event will Hewlett-Packard or its suppliers be liable for 
loss of data or for direct, special, incidental, consequential (including 
lost profit or data), or other damage, whether based in contract, tort, 
or otherwise. Some countries, States or provinces do not allow the 
exclusion or limitation of incidental or consequential damages, so 
the above limitation or exclusion may not apply to you.

8. For consumer transactions in Australia and New Zealand: the 
warranty terms contained in this statement, except to the extent 
lawfully permitted, do not exclude, restrict or modify and are in 
addition to the mandatory statutory rights applicable to the sale of 
this product to you.
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B

More About Calculations

IRR/YR Calculations

7KH�FDOFXODWRU�GHWHUPLQHV�,55�<5�IRU�D�VHW�RI�FDVK�IORZV�XVLQJ�
PDWKHPDWLFDO�IRUPXODV�WKDW�VHDUFK�IRU�WKH�DQVZHU��7KH�SURFHVV�
ILQGV�D�VROXWLRQ�E\�HVWLPDWLQJ�DQ�DQVZHU�DQG�WKHQ�XVLQJ�WKDW�
HVWLPDWH�WR�GR�DQRWKHU�FDOFXODWLRQ��7KLV�LV�FDOOHG�DQ�LWHUDWLYH�
SURFHVV�

,Q�PRVW�FDVHV��WKH�FDOFXODWRU�ILQGV�WKH�GHVLUHG�DQVZHU��VLQFH�WKHUH�
LV�XVXDOO\�RQO\�RQH�VROXWLRQ�WR�WKH�FDOFXODWLRQ��+RZHYHU��
FDOFXODWLQJ�,55�<5�IRU�FHUWDLQ�VHWV�RI�FDVK�IORZV�LV�PRUH�FRPSOH[��
7KHUH�PD\�EH�PRUH�WKDQ�RQH��RU�QR��PDWKHPDWLFDO�VROXWLRQ�WR�
WKH�SUREOHP��,Q�WKHVH�FDVHV��WKH�FDOFXODWRU�GLVSOD\V�D�PHVVDJH�WR�
KHOS�\RX�LQWHUSUHW�ZKDW�KDV�KDSSHQHG�

Possible Outcomes of Calculating IRR/YR

7KHVH�DUH�WKH�SRVVLEOH�RXWFRPHV�RI�DQ�,55�<5�FDOFXODWLRQ�
n Case 1.�7KH�FDOFXODWRU�GLVSOD\V�D�SRVLWLYH�DQVZHU��7KLV�LV�WKH�RQO\�
SRVLWLYH�DQVZHU��+RZHYHU��RQH�RU�PRUH�QHJDWLYH�DQVZHUV�PD\�H[LVW�

n Case 2.�7KH�FDOFXODWRU�ILQGV�D�QHJDWLYH�DQVZHU�EXW�D�VLQJOH�SRVLWLYH�
DQVZHU�DOVR�H[LVWV��,W�GLVSOD\V��Pos Irr Also��7R�VHH�WKH�QHJDWLYH�
DQVZHU��SUHVV�R�WR�FOHDU�WKH�PHVVDJH��7R�VHDUFK�IRU�WKH�SRVLWLYH�
DQVZHU��\RX�PXVW�LQSXW�D�JXHVV���5HIHU�WR�´(QWHULQJ�D�*XHVV�IRU�
,55�<5�µ�EHORZ���7KHUH�PLJKW�DOVR�EH�DGGLWLRQDO�QHJDWLYH�DQVZHUV�

n Case 3.�7KH�FDOFXODWRU�GLVSOD\V�D�QHJDWLYH�DQVZHU�DQG�QR�PHVVDJH�
7KLV�LV�WKH�RQO\�DQVZHU�

n Case 4.�7KH�FDOFXODWRU�GLVSOD\V�WKH�PHVVDJH��Not Found��7KLV�
LQGLFDWHV�WKDW�WKH�FDOFXODWLRQ�LV�YHU\�FRPSOH[��,W�PLJKW�LQYROYH�PRUH�
WKDQ�RQH�SRVLWLYH�RU�QHJDWLYH�DQVZHU��RU�WKHUH�PD\�EH�QR�VROXWLRQ��
7R�FRQWLQXH�WKH�FDOFXODWLRQ��\RX�PXVW�VWRUH�D�JXHVV��VHH�EHORZ��
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n Case 5.�7KH�FDOFXODWRU�GLVSOD\V��No Solution��7KHUH�LV�QR�DQVZHU��
7KLV�VLWXDWLRQ�PLJKW�EH�WKH�UHVXOW�RI�DQ�HUURU��VXFK�DV�D�PLVWDNH�LQ�
NH\LQJ�LQ�WKH�FDVK�IORZV��$�FRPPRQ�PLVWDNH�WKDW�UHVXOWV�LQ�WKLV�
PHVVDJH�LV�SXWWLQJ�WKH�ZURQJ�VLJQ�RQ�D�FDVK�IORZ��$�YDOLG�FDVK�IORZ�
VHULHV�IRU�DQ�,55�<5�FDOFXODWLRQ�PXVW�KDYH�DW�OHDVW�RQH�SRVLWLYH�DQG�
RQH�QHJDWLYH�FDVK�IORZ�

Halting and Restarting IRR/YR

7KH�VHDUFK�IRU�,55�<5�PD\�WDNH�D�UHODWLYHO\�ORQJ�WLPH��<RX�FDQ�KDOW�WKH�
FDOFXODWLRQ�DW�DQ\�WLPH�E\�SUHVVLQJ�WKH�%�NH\��7KH�PHVVDJH�Interrupted�LV�
GLVSOD\HG��3UHVVLQJ�R�QRZ�GLVSOD\V�WKH�FXUUHQW�HVWLPDWH�IRU�,55�<5��
<RX�FDQ�UHVXPH�WKH�FDOFXODWLRQ�E\�
n 3UHVVLQJ�*!*9�ZKLOH�WKH�FXUUHQW�HVWLPDWH�LV�GLVSOD\HG�LQ�WKH�
FDOFXODWRU�OLQH��7KLV�FRQWLQXHV�WKH�FDOFXODWLRQ�IURP�ZKHUH�LW�OHIW�RII�

n 6WRULQJ�D�JXHVV�IRU�,55�<5��GLVFXVVHG�EHORZ�

Entering a Guess for IRR/YR

7R�HQWHU�D�JXHVV��NH\�LQ�DQ�HVWLPDWH�RI�,55�<5�DQG�WKHQ�SUHVV�
*!*9��<RX�FDQ�HQWHU�D�JXHVV�IRU�,55�<5�DW�WKHVH�WLPHV�
n %HIRUH�EHJLQQLQJ�WKH�FDOFXODWLRQ��$�IDLUO\�DFFXUDWH�JXHVV�FDQ�UHGXFH�
WKH�WLPH�UHTXLUHG�WR�FDOFXODWH�DQ�DQVZHU�DQG�UHGXFH�WKH�FKDQFH�RI�
WKH�FDOFXODWRU�VROYLQJ�IRU�DQ�XQGHVLUDEOH�QHJDWLYH�VROXWLRQ�

n $IWHU�\RX·YH�LQWHUUXSWHG�WKH�FDOFXODWLRQ�
n $IWHU�WKH�FDOFXODWRU�KDV�KDOWHG�WKH�FDOFXODWLRQ�GXH�WR�DQ\�RI�WKH�
DIRUHPHQWLRQHG�FDVHV��+RZHYHU��IRU�FDVHV���DQG����QR�RWKHU�
VROXWLRQV�ZLOO�EH�IRXQG�

:KHQ�FDOFXODWLQJ�,55�<5�XVLQJ�D�JXHVV��WKH�FDOFXODWLRQ�KDOWV�ZKHQ�LW�
ILQGV�DQ�DQVZHU��+RZHYHU��WKHUH�PD\�EH�DGGLWLRQDO�SRVLWLYH�RU�QHJDWLYH�
DQVZHUV��RU�QR�WUXH�VROXWLRQ�DW�DOO��<RX�FDQ�FRQWLQXH�VHDUFKLQJ�IRU�
DQRWKHU�VROXWLRQ�E\�KDOWLQJ�WKH�FDOFXODWLRQ�DQG�HQWHULQJ�D�GLIIHUHQW�JXHVV�

2QH�ZD\�WR�REWDLQ�D�JRRG�JXHVV�IRU�,55�<5�LV�WR�FDOFXODWH�WKH�139�IRU�
YDULRXV�LQWHUHVW�UDWHV��6LQFH�,55�<5�LV�WKH�LQWHUHVW�UDWH�DW�ZKLFK�139�
HTXDOV�]HUR��WKH�EHVW�HVWLPDWH�RI�,55�<5�LV�WKH�LQWHUHVW�UDWH�WKDW�\LHOGV�
WKH�YDOXH�IRU�139�FORVHVW�WR�]HUR�
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Effect of Using Σ– to Correct Data

7KH�+3���%,,�VWRUHV�WKH�VWDWLVWLFDO�QXPEHUV�LQ�DQ�́ DFFXPXODWHGµ�IDVKLRQ��
,W�GRHVQ·W�VWRUH�HYHU\�QXPEHU�WKDW�\RX�HQWHU��EXW�UDWKHU�LW�SHUIRUPV�
LQWHUPHGLDWH�FDOFXODWLRQV�ZKHQ�\RX�SUHVV�WKH�A�NH\��7KH�*@�NH\�
SHUIRUPV�WKH�RSSRVLWH�LQWHUPHGLDWH�FDOFXODWLRQV�WR�HIIHFWLYHO\�UHPRYH�D�
QXPEHU�RU�SDLU�RI�QXPEHUV�IURP�WKH�VWRUHG�UHVXOWV�

:KHQ�FRUUHFWLQJ�VWDWLVWLFDO�GDWD��*@�GRHV�QRW�GHOHWH�URXQGLQJ�HUURUV�
WKDW�PD\�RFFXU�GXULQJ�WKH�LQWHUPHGLDWH�FDOFXODWLRQV�GRQH�E\�A��7KXV��
VXEVHTXHQW�UHVXOWV�IRU�FRUUHFWHG�GDWD�PD\�EH�GLIIHUHQW�WKDQ�IRU�GDWD�WKDW�
ZDV�HQWHUHG�RULJLQDOO\�ZLWKRXW�KDYLQJ�WR�XVH�*@��+RZHYHU��WKH�
GLIIHUHQFH�ZLOO�QRW�EH�VHULRXV�XQOHVV�WKH�LQFRUUHFW�GDWD�KDV�D�YHU\�ODUJH�
PDJQLWXGH�FRPSDUHG�ZLWK�WKH�FRUUHFW�YDOXHV��LQ�WKLV�FDVH��\RX�PD\�ZDQW�
WR�FOHDU�WKH�VWDWLVWLFDO�UHJLVWHUV�DQG�UH�HQWHU�WKH�GDWD�

Range of Numbers

7KH�ODUJHVW�SRVLWLYH�DQG�QHJDWLYH�QXPEHUV�DYDLODEOH�RQ�WKH�FDOFXODWRU�DUH�
����������������ï��������WKH�VPDOOHVW�SRVLWLYH�DQG�QHJDWLYH�QXPEHUV�
DYDLODEOH�DUH����ï���²�����8QGHUIORZ�EULHIO\�GLSOD\V�UFLO�DQG�WKHQ�
GLVSOD\V�]HUR��5HIHU�WR�WKH�PHVVDJHV�OFLO�DQG�UFLO�LQ�´0HVVDJHVµ�
IROORZLQJ�WKLV�DSSHQGL[�
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Equations

Margin and Markup Calculations

�

Time Value of Money (TVM)

3D\PHQW�0RGH�)DFWRU��6� ���IRU�(QG�PRGH����IRU�%HJLQ�PRGH�

Amortization

%$/�LV�LQLWLDOO\�39�URXQGHG�WR�WKH�FXUUHQW�GLVSOD\�VHWWLQJ�

307�LV�LQLWLDOO\�307�URXQGHG�WR�WKH�FXUUHQW�GLVSOD\�VHWWLQJ�

Σ,17  DFFXPXODWHG�LQWHUHVW

Σ351  DFFXPXODWHG�SULQFLSDO

L  SHULRGLF�LQWHUHVW�UDWH

0$5 35& &267–
35&

���������������������������������� 
  ���×= 08 35& &267–

&267
���������������������������������� 

  ���×=

L� I/YR
P/YR
�������������=

0 PV � L� S×
���

---------------+ 
 + PMT

� � L�
���
��������� 

  N–

–

L�
���
--------

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

 
 
 
 
 

××

FV+ 1 L�
���
--------+ 

  N–

×

=

i , <5⁄
3 <5 ���×⁄
-----------------------------=
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)RU�HDFK�SD\PHQW�DPRUWL]HG�

Interest Rate Conversions

,17
  %$/�ï�L��,17
�LV�URXQGHG�WR�WKH�FXUUHQW�GLVSOD\�VHWWLQJ��
,17·� ���IRU�SHULRG���LQ�%HJLQ�PRGH��

,17  ,17
��ZLWK�VLJQ�RI�307�

351  307���,17
�

%$/QHZ  %$/ROG���351

Σ,17QHZ  Σ,17ROG���,17

Σ351QHZ  Σ351ROG���351

())� 1 120�
��� 3 <5⁄×
-----------------------------+ 

  P YR⁄
�– 

  ���×=
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Cash-Flow Calculations

:KHQ�139� ����WKH�VROXWLRQ�IRU�L��LV�WKH�SHULRGLF�LQWHUQDO�UDWH�RI�
UHWXUQ�

L�  SHULRGLF�LQWHUHVW�UDWH�

M  WKH�JURXS�QXPEHU�RI�WKH�FDVK�IORZ�

&)M  DPRXQW�RI�WKH�FDVK�IORZ�IRU�JURXS�M�

QM  QXPEHU�RI�WLPHV�WKH�FDVK�IORZ�RFFXUV�IRU�JURXS�M�

N  WKH�JURXS�QXPEHU�RI�WKH�ODVW�JURXS�RI�FDVK�IORZV�

1M  � �WRWDO�QXPEHU�RI�FDVK�IORZV�SULRU�WR�JURXS�M�nl
1 l j<≤

∑

NPV CF0 CFj

j 1=

k

∑+=

1 1 L�
���
--------+ 

  nj–

–

L�
���
--------

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

 
 
 
 
 

× 1 L�
���
--------+ 

  nj–

×
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Statistics
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� �
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C

Messages

3UHVV�%�RU�R�WR�FOHDU�D�PHVVDJH�IURP�WKH�GLVSOD\�

All Clear
0HPRU\�KDV�EHHQ�HUDVHG��SDJH ����

COPR HP 2000
&RS\ULJKW�PHVVDJH�

Interrupted
$Q�,55�<5��,�<5��RU�DPRUWL]DWLRQ�FDOFXODWLRQ�ZDV�LQWHUUXSWHG�E\�
SUHVVLQJ�%�

No Solution
1R�VROXWLRQ�H[LVWV�IRU�YDOXHV�HQWHUHG��SDJH �����

Not Found
$�VROXWLRQ�IRU�,55�<5�RU�,�<5�PD\�RU�PD\�QRW�H[LVW��,I�\RX�DUH�
DWWHPSWLQJ�WR�VROYH�,�<5��\RX�PD\�EH�DEOH�WR�SHUIRUP�WKH�FDOFXODWLRQ�
XVLQJ�,55�<5��,I�\RX�DUH�DWWHPSWLQJ�DQ�,55�<5�FDOFXODWLRQ��UHIHU�WR�
SDJH ����

OFLO
�2YHUIORZ���7KH�PDJQLWXGH�RI�D�UHVXOW�LV�WRR�ODUJH�IRU�WKH�FDOFXODWRU�WR�
KDQGOH��0HVVDJH�LV�GLVSOD\HG�IRU�D�PRPHQW��WKHQ�WKH�RYHUIORZ�UHVXOW�LV�
UHWXUQHG����������������(������7KH�RYHUIORZ�PHVVDJH�LV�DOVR�GLVSOD\HG�
LI�DQ�LQWHUPHGLDWH�790�RU�FDVKIORZ�FDOFXODWLRQ�UHVXOWV�LQ�DQ�RYHUIORZ�
FRQGLWLRQ�

Pos Irr Also
�3RVLWLYH�,QWHUQDO�5DWH�RI�5HWXUQ�$OVR���$Q�,55�<5�FDOFXODWLRQ�
SURGXFHG�D�QHJDWLYH�VROXWLRQ��$�SRVLWLYH�VROXWLRQ�DOVR�H[LVWV��SDJH �����
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running
�5XQQLQJ���$�FDOFXODWLRQ�LV�LQ�SURFHVV�

UFLO
�8QGHUIORZ���$Q�LQWHUPHGLDWH�UHVXOW�LQ�790�LV�WRR�VPDOO�IRU�WKH�+3�
��%,,�WR�SURFHVV��7KLV�PHVVDJH�LV�DOVR�EULHIO\�GLVSOD\HG�LI�DQ\�FDOFXODWLRQ�
XQGHUIORZV��,Q�WKLV�FDVH��LW�LV�IROORZHG�E\�]HUR�
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Index
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