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Note:  The videotape referred to in the text is not required for this course.  If you 


            think you would find it a useful supplement to your study efforts, it is 


            available for your purchase.	


I.  Basics on the HP-12C





     A.  Turn the power on using the ‘ON’ button, key 41.





           1.  This key also turns the calculator off.





           2.  The calculator will turn itself off if left unused.





     B.  Numbering of the keyboard





           1.  Most buttons are referred to by a two-digit numbering system.





                a.  First digit is the number of the row, designated as row ‘1’ at the top of 


                     the keyboard through row ‘4’ at the bottom.





                b.  Second digit is the number of the key within the row, starting at the far 


	         left and working to the right.





          2.  The second digit for the tenth key to the far right of the keyboard is ‘0’


               (‘+’ key, for example, is ‘40’).





          3.  The ten number keys (‘0’ through ‘9’), referred to by their single digits, are


        	    the only exceptions to this system.





    C.  The display indicates four categories of information.





          1.  Numbers keyed in or those resulting from a calculation





          2.  Special modes shown at the bottom of the display





          3.  “running” - the calculator is calculating





          4.  “Error . . . .” - an operation has been attempted that cannot be done





    D.  Set the number of places to the right of the decimal point by pressing ‘f’ and 


          then any of the ten digit keys for that number of places.    





    E.  Hit the ‘CHS’ button - key 16 - to change the sign of the number in the display.





    F.  Reverse Polish Notation (RPN) is used for the four arithmetic operations of 


          addition, subtraction, multiplication, and division.


          1.  Order of keystrokes:  first number, then the ‘ENTER’ key, the second


               number, then the arithmetic operation - more efficient use of keystrokes


          2.  Example:  ‘785,’ ‘ENTER,’ ‘110,’ ‘+’  (answer: ‘895’)
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G.  ‘f’ and ‘g’ keys





       1.  Gold ‘f’ will activate that function in gold above a key.





       2.  Blue ‘g’ will activate that function in blue at the base of a key.





H.  Clearing functions





       1.  ‘CLX’ key clears the display only.





       2.  The remainder of the clearing functions (keys ‘32’ through ‘36’) are in gold,


            so the ‘f’ key must be pressed first.





            a.  ‘f’ and greek letter sigma (key 32)





                 (1)  Clears the four stack registers (includes the display)





                 (2)  Clears storage registers #1 through #6





            b.  ‘f’ and ‘PRGM’





                 (1)  Clears anything in the program mode





                 (2)  Must be in the program mode in order to clear





            c.  ‘f’ and ‘FIN’





                 (1)  Clears the five financial registers





                 (2)  Does not clear the display





            d.  ‘f’ and ‘REG’





                 (1)  Clears all registers in the run mode





                 (2)  No impact on information in the program mode





                 (3)  This is the clearing function that should be regularly used in order to 


 		ensure that numbers from previous calculations do not interfere with


		subsequent calculations.





	e.  ‘f’ and ‘PREFIX’


                 (1)  Removes an unwanted prefix - ‘f’ or ‘g’ - from the display


     	     (2)  No lasting impact on other information in the calculator
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II.    Chain calculations





        A.  (9  x  6)  ÷  (3  -  1)  =  27          





              Keystrokes:  ‘9,’ ‘ENTER,’ ‘6,’ ‘x,’ ‘3,’ ‘ENTER,’ ‘1,’  ‘-,’ ‘÷’





        B.  150  ÷  [5  +  7(18  -  4)]   =  1.4563         





              Keystrokes:  ‘150,’ ‘ENTER,’ ‘18,’ ‘ENTER,’ ‘4,’ ‘-,’ ‘7,’ ‘x,’ ‘5,’ ‘+,’ ‘÷’





        C.  349  -  28.35  +  30(118  -  62)  =  2000.65    





              Keystrokes:  ‘349,’ ‘ENTER,’ ‘28.35,’ ‘-,’ ‘118,’ ‘ENTER,’ ‘62,’ ‘-,’ ‘30,’ 


                                     ‘x,’ ‘+’





III.  The stack registers





        A.  Those four memory banks of the HP-12C in which numbers are placed for 


              calculations





        B.  These registers - or memory banks - are designated as ‘X,’ ‘Y,’ ‘Z,’ and ‘T’ 


              and are “stacked” on top of one another (see schematic below).





              1.  The display is the ‘X’ register and the only one of the stack registers that


  	       can be seen.





 	  2.  Numbers in the other three stack registers can be viewed by “rolling 


	       (pulling) down the stack.”       


 


                   a.  Use the R arrow down button - key 33 - to roll down into the ‘X’ 


		 register the numbers that were in the ‘Y,’ ‘Z,’ and ‘T’ registers.





                   b.  The numbers in the four stack registers will loop as they go from the 


		‘X’ to ‘T’ to ‘Z’ to ‘Y’ registers and back to the ‘X’ register ,


		continually going in a circle as the R arrow down button is pressed.





        C.  If the HP-12C has been cleared by ‘f’ and ‘REG,’ the four stack registers 


              will be filled with zeros as shown below.





					T	0  


					Z	0


					Y	0


			Display:	X	0
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	1.  In order to illustrate the use of the stack registers, key in:  ‘1,’ ‘ENTER,’


                 ‘2,’ ‘ENTER,’ ‘3,’ ‘ENTER,’ ‘4,’ but do not enter the ‘4,’ and the stack


	     registers will be filled as shown below.





				T      0   0   0   0   0   1   1 





				Z      0   0   0   1   1   2   2





				Y      0   1   1   2   2   3   3





				X      1   1   2   2   3   3   4





		          Keyed in:      1   E   2   E   3  E   4





           2.  Arithmetic operations are performed on the numbers in the ‘X’ and ‘Y’


          	    registers, with the result appearing in the ‘X’ register, the former numbers 


	    in the ‘X’ and ‘Y’ registers disappearing, and the numbers that were in the 


	    ‘Z’ and ‘T’ registers each dropping down one register as shown below in


 	    the addition of these numbers.





				T      1   1   1   1   1





				Z      1   1   1   1   1





				Y      2   1   1   1   1





				X     7   9 10  11 12





		           Keyed in:    +   +   +   +   +





          3.  The number in the ‘T’ register “sticks”and leaves itself in its trail as it 


               drops, which is useful for calculating with constants.





         4.  The number in the ‘X’ register acts on the number in the ‘Y’ register and so   	   the sequence of entering numbers is important in subtraction and division.





	   a.  The ‘X’ register number is subtracted from or divided into the ‘Y’ 


	         register number.





	   b.  The numbers in the two registers can be reversed by hitting key 34.





IV.  Percentages





       A.  Percentage of a number
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             1.  Keystrokes


	       a.  Key in the number of which the percentage is to be taken.





	       b.  Press ‘ENTER.’





	       c.  Put in the percentage as a whole number, that is, if it is eight percent,


 		put it in as ‘8,’ not ‘.08.’





	       d.  Press the ‘%’ key, key number 25.





      	  2.  The advantage of this function is that it does not consume the number of


     	        which the percentage is taken and it remains in the ‘Y’ register.





        B.  Percentage change from one number to another





	  1.  Keystrokes





	       a.  Key in the number from which the percent change is to be calculated.





	       b.  Press ‘ENTER.’





	       c.  Put in the number to which the percent change is to be calculated.





	       d.  Press the percent change key (shown with greek letter delta), key 24.





	  2.  If it is a percent loss, the answer will be negative.





        C.  Percentage of total





	  1.  Keystrokes





       	       a.  Key in the total.





     	       b.  Press ‘ENTER.’





	       c.  Put in the number that is a portion of the total.





     	       d.  Press the ‘%T’ key, key number 23.





	  2.  This is the reverse of taking a percentage of a number.





V.   The storage registers


       A.  There are 20 storage registers, separate from other registers of the HP-12C,


   	 where numbers can be held for future use.
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       B.  Designation


              1.  Ten registers:  R0 through R9





	  2.  Ten additional registers:  R.0 through R.9





        C.  Storing





              1.  Keystrokes





 	       a.  Key in the number to be stored.





	       b.  Press the ‘STO’ key, key number 44.





 	       c.  Put in the number of the storage register where the number will be 


	            stored.





	 2.  Note that an entirely different register is being used for storage if, after


	      pressing the ‘STO’ key, a decimal does or does not precede the storage


	      register number.





      D.  Recalling





            1.  Keystrokes  





 	     a.  Press the ‘RCL’ key, key number 45.





                 b.  Press the number of the storage register that is being recalled.





	2.  The information being recalled remains in the storage register and a 


	      duplicate of it appears in the display, the ‘X’ register.





      E.  Storage register arithmetic





	1.  Numbers may be added, subtracted, multiplied, and divided while


	     remaining in the storage registers.





	2.  Keystrokes





  	     a.  Key in the number performing the arithmetic operation.


	     b.  Press ‘STO.’


      	     c.  Press the key for the arithmetic operation.


	     d.  Press the number of the storage register used.





	3.  Only storage registers ‘0’ through ‘4’ may be used for this function.
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VI.  The financial registers





       A.  There are five financial registers used in compounding and discounting 


	 calculations.





	 1.  The ‘n’ register





	      a.  The total number of compounding or discounting periods





	      b.  Key number 11





	 2.  The ‘i’ register





	      a.  The interest rate per compounding period or the discount rate per


	           discounting period





	      b.  Key number 12





	 3.  The ‘PV’ register





	      a.  The starting sum to be compounded or present worth of a future sum  





	      b.  Key number 13





	 4.  The ‘PMT’ register





	      a.  The sum paid or received on a periodic basis





	      b.  Key number 14





	 5.  The ‘FV’ register





	      a.  The amount to which a present sum is compounded or that future sum


	           discounted to a present amount





	      b.  Key number 15





      B.  The cash flow sign convention


            1.  A number’s sign indicates the direction in which money is going/flowing.


	2.  A positive sign indicates the money is going to the person, such as in the 


	     case of a borrower receiving the loan money.


	3.  A negative sign indicates the money is going away from the person, such as


	     in the case of a lender loaning money to the borrower.
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      C.  The payment mode





	1.  The ‘BEGIN’ mode





	     a.  Used in the rare situations where interest is paid in advance





	     b.  Keystrokes to put the calculator into the ‘BEGIN’ mode





	          (1)  Press ‘g.’





	          (2)  Press ‘7.’





	     c.  “BEGIN” appears at the bottom of the display.





	2.  The ‘END’ mode





	     a.  The common situation where interest is paid in arrears





	     b.  Keystrokes to put the calculator into the ‘END’ mode





	          (1)  Press ‘g.’





	          (2)  Press ‘8.’





	     c.  There will be no indication in the display that the calculator is in the 


	          ‘END’ mode because this is the typical mode in which calculations are


	          made.





      D.  Example calculations using the financial registers





	1.  What would a saver have at the end of eight years if $1,000. is deposited


	      into a savings account paying 7.25% annual interest compounded 


                  monthly?


	     a.  Keystrokes


          	          (1)  Put in ‘1000,’ then ‘CHS,’ and then insert it into the present value


		     register by hitting ‘PV.’





	          (2)  Press ‘7.25,’ ‘g,’ and ‘i,’ then ‘8,’ ‘g,’ and ‘n.’





	          (3)  Solve by hitting the ‘FV’ key.    (Ans:  $1,782.92)





                 b.  Note that the ‘1000’ was put in with a negative sign because we were 


	          working this problem from the saver’s point of view (the money was 


	          going from the saver to the bank).
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                 c.  The purpose of the blue ‘g’ key preceding the ‘i’ and ‘n’ keys is to 


	          convert an annual number into its monthly counterpart (see the blue 


	          base of these keys).





 	     d.  If the saver also deposited an additional $100. into this account at the 


                      end of every month (remember, we are in the ‘END’ mode), there


	          would be $14,741.67 in the account at the end of the eight years.





	          (1)  Keystrokes in addition to those already shown at the bottom of 


		     page 8


		     


		     (a)  Press ‘100,’ then ‘CHS,’ and then insert it into the payment 


			register by hitting ‘PMT.’





     		     (b)  Resolve for future value by hitting ‘FV.’





	          (2)  Note that if the ‘100’ were put into the payment register as a 


		     positive number the answer would have been -$11,175.82, meaning 


		     the saver had been taking $100. per month out of the account and 


		     would have owed the lender this sum at the end of eight years.





	2.  What would the loan payment be required of the borrower to fully pay 


	      back a loan of $100,000. if the interest rate were 10% annual, the 


	      amortization monthly, and the loan term 30 years?





	      a.  Keystrokes


	           (1)  Put in ‘100000’ and insert it into the present value register by 


                              hitting ‘PV.’





	           (2)  Press ‘10,’ ‘g,’ and ‘i,’ then ‘30,’ ‘g,’ and ‘n.’





	           (3)  Solve by hitting the ‘PMT’ key    (Ans:  -$877.57)





	      b.  Note that the ‘100000’ was put in from the borrower’s point of view


	           (positive) and so the payment required to be made to the lender (away


	           from the borrower) is negative, meaning that is what the borrower 


	           pays to the lender.





	      c.  The blue ‘g’ converts the annual figure to the corresponding monthly


	           figure for the interest rate and the term of the loan.





	      d.  The periodic nature of the loan repayment scheme could be changed


		by changing what goes into the ‘i’ and ‘n’ registers, indicating in both


		of these registers what that periodic nature is.
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		(1)  Keystrokes for annual amortization (one payment per year)





		      (a)  Press ‘100000’ and ‘PV.’





		      (b)  Press ‘10’ and ‘i,’ then ‘30’ and ‘n.’





		      (c)  Hit the ‘PMT’ key and the display will show “-10607.92.”





		(2)  Keystrokes for quarterly amortization (four payments per year)


		      (a)  Press ‘100000’ and ‘PV.’





		      (b)  Press ‘2.5’ (‘10’ divided by 4 payments per year) and ‘i,’ then


                                    ‘120’ (‘30’ multiplied by 4 payments per year) and ‘n.’





		      (c)  Hit ‘PMT’ key and the display will show “-2636.18.”





	3.  What would be the total interest and principal paid and what would be the


	      loan balance at the end of the first year and then the end of the fifth year


	      for a loan of $150,000. at an annual interest rate of 8.50%, 20-year term,


	      with monthly amortization?





	      a.  After you calculate the loan payment of $1,301.73, press in ‘12,’ the 


	           total payments for the first year, then ‘f’and ‘AMORT,’ key number 


	           11, in gold at the top of the key.


	            


                       (1)  Appearing in the display is interest of $12,635.47 for 12 months.





	           (2)  Press key number 34, the X/Y exchange key, to see the principal


		      paid of $2,985.34, and then press ‘RCL’ and ‘PV’ to see a loan


                              balance of $147,014.66.





	      b.  In order to amortize the next four years (for the total of five years),


	           press ‘48,’ ‘f,’ and ‘AMORT.’





  	           (1)  Appearing in the display is the interest of $47,659.39, the interest


          		      paid for years two through five, which when added to the first 12 


		      months interest gives interest paid for the 5 years of $60,294.86.





	           (2)  Pressing key number 34 will reveal principal paid for years two


        	                  through five of $14,823.88, which when added to the first 12 


                              months’ principal gives principal paid for the five years of 				      $17,809.22, while pressing ‘RCL’ and ‘PV’ shows a loan balance                            


		      at the end of five years of $132,190.77.	     


                    c.   Note on the tape this is all done in one amortization of 60 months.
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VII.  Discounted cash flow analysis





         A.  Example worked out on tape





	  Property purchase price, called the “initial cash outlay (ICO)”  =  $600,000.





	  Estimated cash flow (C/F) at the end of year:





					#1:   $80,000.


					#2:  ($25,000.)


				#3  -  #11:    $90,000./year


				         #12:    $1,450,000., including reversion


	  Discount rate:   15%


	  Solutions presented on tape:   PV  =  $646,397.   (present value)


					   ICO  =  -600,000.   (purchase price)


					  NPV  =  $ 46,397.   (net present value)


       B.  Terminology





	 1.  Present value  (PV) - the current worth of an asset under given conditions





	 2.  Net present value (NPV) - present value of an asset less its purchase price





	 3.  Discount rate  (D/R) - the rate at which a future amount is lessened or


		                    reduced in order to estimate its present value equivalent





	 4.  Internal rate of return (IRR) - the average rate of return realized in cash


			       flows and reversion on an asset, calculated and expressed 


                                           as a percentage of the purchase price of that asset


			      


       C.  Calculation keystrokes (keystrokes for above example shown on pages 12-14) 





	 1.  Initial cash outlay (ICO):   Amount, ‘CHS,’ ‘g,’ ‘CF0’





             2.  Cash flows (C/F)


                  a.  Amount, ‘g,’ ‘CFj’





	      b.  Consecutive equal cash flows may be keyed in with:  amount, ‘g,’ 


	           ‘CFj,’ total number of consecutive equal cash flows, ‘g,’ ‘Nj’





            3.  The discount rate is entered by keying in the rate and then pressing ‘i.’ 





            4.  Present value (PV) and net present value (NPV):  ‘f’ and ‘NPV’





	5.  Internal rate of return (IRR):  ‘f’ and “IRR’
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      D.  Keystrokes for discounted cash flow problem shown on page 11





					600000


					CHS


					g


					CF0           This ‘CF0’ key is used for cash flow 


					80000         zero, namely the purchase price.  It 


					g                 is key 13 and appears on the keyboard


					CFj             to look like “CFo.”  We believe it is 


					25000         easier to think of it as cash flow zero


					CHS           and hence will use the “CF0” 


					g                 designation.


					CFj


					90000


					g


					CFj


					9


					g


					Nj


					1450000


					g


					CFj


					15


					i


					f


					NPV					


At this point you should see the net present value, $46,397., on your display.  To calculate the present value, you must add the net present value and the initial cash outlay.  If you wish to calculate the present value directly from the cash flows, then omit from the keystrokes above the first four concerning the ICO, the purchase price.  Press ‘f’ and ‘NPV’ and the present value will appear in your display.  If you omit the purchase price at the start, however, the calculator will not allow you to put it in retroactively using the CF0 key.  And, when you get the present value at the end of the above keystrokes and you want to go on to calculate NPV and IRR, the calculator must have the purchase price information.  Put it in mechanically by hitting the ICO and then:  ‘CHS,’ ‘STO,’ and ‘0.’  All these cash flows are put into the storage registers when using the ‘g’ and ‘CF’ keys.  After inserting the purchase price, press ‘f’ and ‘NPV’ and you will see the net present value .





Whether you choose to initially include the purchase price, as shown in the keystrokes above, or retroactively include it with the storage key, now calculate the internal rate of return with the following keystrokes:
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					f


					IRR





How did you do on this problem?  If you didn’t get it the first time, don’t lose heart.  It is easy to make small miscues when you are hitting so many keys.  Even the most experienced of HP-12C users do that.  When you don’t get the right answer, don’t just clear the calculator and start again.  Try a little troubleshooting, see where the mistake was made.  





Again, these cash flows are going in the storage registers.  The purchase price is in storage register 0, the first cash flow is in storage register 1, the second cash flow in storage register 2, and so on.  The consecutive equal cash flows all go in the same storage register (#3 in the cash flows back on page 11), if you use the ‘Nj’ function.  Hit ‘RCL’ and ‘0’ to check what is in storage register 0.  Do the same thing with the other storage registers.  If you find an error, then just plug in what the cash flow should have been and hit ‘STO’ and the number of the storage register you are correcting.





In order to check if you have the right number of consecutive equal cash flows, you must set the ‘n’ register to the number of the storage register containing the equal flows.  For example, in our problem on page 11 you would do this with keystrokes:





					3


					n





Now you are ready to see if you put the right number in by using these keystrokes:





					RCL


					g


					Nj





If you found a mistake, put in the correct number of equal flows with keystrokes:





 					Correct number of flows


					g


					Nj


Remember, you must have the right storage register number in the ‘n’ register while you are doing all this.  Once you are done correcting the number of equal flows, be sure to put the total cash flows for the whole problem back into the ‘n’ register.  Your HP-12C needs to have this so that it knows how many cash flows it is discounting.  In this problem we had four registers utilized (recall that the consecutive cash flows all go into the same register, register #3 in the problem).  So, the keystrokes for solving for present value and net present value after correcting the number of equal flows in this problem would be:
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					4


					n


					f


					NPV





One final point on discounted cash flow analysis.  Often times the reversion, what the investor realizes at the termination of the investment, is discounted more highly than the cash flows.  The reason for this is that what the property will sell for at the end of the investment is more difficult to project, more uncertain, than probably what the cash flows will be.  In this situation you must discount the reversion separately from the cash flows.  Let’s say, for example, in our problem that the 12th year’s cash flow was actually $100,000. and that the reversion was the other $1,350,000.  You already have all the keystrokes for discounting the cash flows using the g and CF keys.  Just be careful to put in only $100,000. for year #12.  Go ahead and do it.  Leave out the purchase price, so that we are calculating present value.





You should have gotten $394,073.  That is the value of the cash flows only, of the income this property is expected to generate before the property is sold.  This needs to be added, then, to the present value of the reversion.  How are you going to get that?  Think about it for a moment before looking at the keystrokes coming up.  You could use the g and CF keys, but it is easier to use your five financial registers.  Select a discount rate, for example, of 18% for the reversion.  Think through the logic of where the information should go among the financial registers.  Give it a try and then compare to the answer we got below using the following keystrokes:





					1350000


					FV


					12


					n


					18


					i


					PV	Answer:  $185,246.





The present value of the property is the sum of the present values of the cash flows and the reversion:





				$394,073.   present value of the cash flows


			            +185,246.   present value of the reversion


	        $579,319.   present value of the property








___________________________
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