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GENERAL INFORMATION 

STAT BLOCK DESCRIPTION 

The 11214A Statistics Block (hereafter referred to as 5<mply Ihe Slit 
Blockf consists of a statinics orienttd Read Only-Memory (ROMI, aod an 
oYerlay which indocales how tile half key. 0' the left hand kev block 01 
the 9810A are defoned by the Stat ROM. 

The Stat Block prO\lid .... thl! Ulwr w ith the power o f qUICk and easy 
5OIution of a large number of 11.listiea' problf!m!i rangIng from findl",!! 
means and variances through sophIstICated reg.rewon analyses. The number 
01 problem variables permitted range" from one IQ 'i'le, depending upon 
t he nature of the operation. 

Tht following equipment i. supplIed with each Stat Block: 

PAT"'~""'.~~ 
7120-2776 I Stat Overlay 

09810 90026 1 E ~erc'$e' Program 
()9810-9OQClS 2 Ope.aling Manuill 
09810-90006 POCket Reference Manual 

~!-l~~~ 

STAT BLOCK INSTALLATION 

The Stal ROM is designed f or use in only ROM Slot 1 of Ihe 9Bl0A 
Calcu lator; it may be U500 concurrently with only those ROM', which are 
usable in SIot5 2 and J, 

CAUTION 

THE STAT ROM MUST BE INSTALLED ONLY IN 
ROM SLOT 1 CALCULATOR POWER SHOULD 
BE OFF WHEN INSTALLING OR REMOVING 
ANY ROM, OR THE CALCULATOR MAY 
BEHAVE IN AN UNPR EDICTABLE MANNER, 
WHICH CAN BE STOPPED ONLY BY MOMEN­
TARILY TURNING THE CALCULATOR OFF, 
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1-2 GENERAL INFORMATION 

STAT BLOCK INSTALLATION 

Follow this prOCedun: 10 'mt"lIthe SIM ROM .-.d o...e..laV 'n you!' 9810A 
C.leul"or: 

I SWItch 011 the power to th, Calculator 

2 Remove..,.v ROM which IS already on Slot 1. Do Ih~ by pulling the 
ROM streIght up bV the WIn: hindle. 

l . Remove .... 'I' OverIIV which illlre8dy In P~' oYer the leh hMld block 
01 keys. An Ovenay " removed by pu lll"g *1< on the planic n,b 
(parI 01 lilt keyboard) holdIng the OverllY in pIKe, end Ii/ti"ll I 
com« 01 tha Owrli1y wIth I lingeml'l. An QWflay not in use should 
be STored on the clips provided on the I»ck of its nsociated ROM. 

4. 1","11 the Stat Overl"y by lMerl.ng the Io<;k'"!l 'lib of the 0_11'1' 
onto the smlll slot II the hNd of Iha I,ll block 01 keyl, .00 then 
prl!'5Slng th, Overlay into pl.ea. 

S. POIltton the Sial ROM OWl' SlOI 1. Set Figure 11 . The 18be1 01 th. 
ROM mUlt be 'right side-up' when viewed from the frQll\ of lhe 
Calculator. Push the ROM straigh t down in10 the SIOI unt.1 II is firmly 
IIHled. 

6. Tum the Calculator on. 

Figure 1-1 . Stat Blodt IMulllltion 

I 



GENERAL INFORMATION 

ELECTRICAL INSPECTION 

The purpose of Ihe e~eJc,ser program supplied wllh the Stal Block is 10 
"","tv proper o~alion 01 the 9810A Calculato r . Stat ROM combinallOll. 
The p<OgfiIfTI may be used in any CalculalOf conflQUra tion; '" long as t he 
Stat ROM is properly Installed , 

To e ~ercise an installed Sill Block: 

1. PRESS: ~ B G@Il C~_O __ J 
2. PRESS: L:§-:::J 

3. Il'Isert ei ther side of the Slat exercIser card mto Ihe upper slot of the 
magnetic card reader. 

4. After the CalculatOf's dIsp lay return s, remove the card and press: 

8 
PrOQer operation is ind,caled whtm the diSplay takes fhe following form: 

N must assu~ the values 1 through 8. Ind con tinue 10 repea l the 
sequence. The display Will ~ain bho"k IOf varying periods o f I,me 
between each change In value of N. E-.:h 01 the three indicator lights 
. bcM! lhe left hand block o f keys should lighl lor blink) at lean once 
tlIring each cyde of the numbers in the display . 

II the exerciser program does I'IOt operate as describe-d above, please rll'j)eat 
the proce-durl! carefully. If the program still fails 10 n.<n properly , COJll&et 
you r ~ Hewle1t·Packllrd Sioles and Service Olfie, for assistance. 
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INTRODUCTION TO THE STAT BLOCK 

The Slat Block e.n per/onn compUTations on more than one variable. 
Depending upOn the nature of the computation, one through live variabln 
are permitted. At the beginn ing of a problem, the Operator Sl!IOl'Cts how 
many variables are desired. The selected variables are called 'active 
variables'. Selecting Ihe active variables also specifies the regiSlerl which 
correspond to the ..... iables 01 the problem. Ttl;s correspondeoc:e (between 
the number of variables in a problem and the 'lI9ittel'1 uoed to ~presenl 
the variab lesl if; shown in T.,le 2· 1. This correspondence c .. not be 
altefed. 

Table 2·1 The Corr8.potlde~ Setw&en Variables Ind Regi.teu 

If mi. mIIny variables 
ere selected .......• . .. Then 1'- .aoisten 

,8pr __ 1 the variables. 

1 X , X, Y 

3 X. Y.Z 
4 X,Y, Z, 0 

5 X. Y, Z, " • 
We will call the variables by the f\IImeS of their associated registers. Thu,. 
tho! nam ... of the fi~ variables are: .t.,.. Z, a, and /t. 

Many of the operatioos performed by the StBI Bloek r"",11 in Ihe 
computation of Quantities invol v,ng combinations of one or more of the 
ICtive variables (such a. L T and txyl. Th ...... Quantities are stored in the 
data register1 numbered 000 through 027. Someumes different operatloos 
use the .ame regoSl er tOf different purposes. Whef"l this happens those 
operations C,,"not be mixed togeth",. IOf use on the .arne dilta . Thus, 
SIGMA. PAIRED r. end CHI·SQUARED are mutually exclusive operallOllS, 
since t!lev each use reg. 001 fOf d,fjerent pUrposel. Table 2·2 lists the 
computed QUlnt"ie-s and their nsoti"ed regi~ten. This in formation is also 
given in a fold·out at the rear of the manual. 

The Quantiti!"S stored in regist ers 000 through 027 are referred to by their 
symbolic names (roch as n. Ex, I:xy. etc.) rather than by the number of 
the register In wh'ch they are stored. 

2-1 
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USE Of THE 
NUMBERED 

DATA REGISTERS 

NOTATION 

IllEGAL 
OPERATIONS 

INTROOUCTION TO THE STAT BLOCK 

T~ numbtor of IICt;~ va, ilbles, in conjunct iQ!1 wi th MCIl Still Block 
operation, determines which of registers 000 through 027 are in Ktilo'8 use. 
For example, if Ihe variable setting were two (x ilnd y). registers 000 
through 005, and 021 th rough 024 would be required for proper Sial 
Siock oper~tion (again, depending UpOll d.,.,i,i!'d opertltions), and mll1! not 
be used lor lhe Itor"!!,, of other (!ata. How"",,,, . the other regiSlen are free 
lor any use 10 which you may choose to put them .• ince tin th is 
e)(.ilmplel, the Slat Block does nol racogni:e the ex.im!!'",e of variable<! 
named t, II, and b. 

Any of Ihe registers used by the Stat Block may be recalled and th.lf 
conten ts learned and used in l'lY desired fashion . However, Ihe cootent. 
01 Ihose 1't9'1ler$ must nol be .I tered during weh a prOCl!'S!; 10 do so 
would probably upset "'v $I,Ib5equent calculatIOns. 

The svmbolic n;wn.es 01 variables . nd theIr ,ssoc;ated qUlImitil!'$ .re wriuen 
in iulics, e,g..,~, n, r~)' . 

On the other hand. the names of registen are alwavs written as follows: 
X, Y, Z. II, b, reg. 001. There is one exception to this ru le : when the 
contents of X. Y and Z are $hown in an illu$lralion of the display, the 
registers will be identified by ItalicIzed letters (beccou5e those ue the type 
01 lett.rs on the display wmOOwl. 

The Status Light will come on whenever an illega l operation is attempted. 
Some illegal opt!flltions al50 halt the execution of • program. The va"mn 
illl!gItl OperaliOnS are descrobed, II'i lhey occur. to the neXI four chapters. 



BASIC STATISTICAL OPERATIONS 

VARIABLES 

VARIABLES, fol lowed by OIle ollhe dig,t keys. ' . 2, J , 4, Or 5, ",ecilies 
the number land namesl 01 the variables involved in the oper8tionl 
performed by the Stat Block, especially ... mmalions periom>ed by 
SIGMA (~I . 

Tile number of variables ",eei/oed is irldicated by Ihe three indicator lightS 
above Ihe left hand block of keys. To determIne Ihe variable settmg 
indicnll'd by the lights, add t he numerical values 8s.we,ated with t he lighlS 
that ilre on. 

Tabl, 3· , . SeleC'tion of Variab\eol 
=i----, Fo< thi. many 

_ ........ ... ... 1', .. . . 

1':3 - , 
-.~ 

(~"I 
'-, 

... The light> ... ,11 be ••• . .. AndlM,,-_ 
location. 01 , ... 

• o ---+---''"'~''''*"'''''.''-' -o , 
'" '~-,,--

o • o 

, 
, I r"""', r:1 _ 2 , 

-1- ~ 

, ~C3J 
C~!GJ 

f------"e:!"-':co-t-~:;c'-=:Oo~C" ~:--r---'-'-'--­
f-------,r:"'-'o"o-t-CLC' -=--.. ; -- " -t---'-'-'-'-'---, . 0 . 

, 

, 
( ' : ,--.., 

, " x.y.z. ~ 

f------t-:''e''--'='-f-C' "''''"" --""'"~~-!f-----
o • • • ' 5 ' - " L...J -.!-
, . . '-_ .. _-- X, V, l , I , h 

A desired variable setting may be !J>I!I;ified at any lime. S~ilying 8 
v .... iable setting doeI no l aff""l the contents 0 1 any register. OnC$ 
Sl)8cifiM, a "",ri~bJe settIng Will remain in e!!tct untIl it i5 chan~. 

If VARIABLES is followed by a key othe, than a digit of 1 thfOugh S, 
the Status Light will come on; if the Calculator i5 running a program, it 
will hillt, displaying the contents of X, Y, and Z . 

Alter the CalculatOf 11 turned on, but before VARIABLES IS used to 
\iPeCifV a p;lrticu lar Vilnilble setting. Of before SIGMA Or MAXIMIN il 
pressed, none of the IndicatOf lights will be on. If SIGMA or MAXIMIN is 
prnsed withou t . prIor fl)eCihcation of the variable setting, the vaf1ab~ 
setting IS "S'ilImed to be three. At that time thoe Indicator lights will 
Indicate three . However, If an attempt IS made to perform an Operation 
requiring data Obtained 'rom the input variables, before the vanable 
setting is sp~ified (either explicitly , or by defaultl, the Status Light will 
light . 
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INITIALIZE 
SIG MA 

BASIC STATISTICAL OPERATIONS 

SUMMATIONS 

INITIALIZE SIGMA clears bets to zero) the regiSiM uwd 10 accumulate 
the $Um$ 0 1 variables, sums 0 1 lQua~ 01 ...,nabln, and Ihe SUms of cr<m 
prod\l(:U of variables. The number 01 such accumulator regIsters in ;tct,w 
use duro,,!! a problem is determined bV the vanable selling. INITIALIZE 
SIGMA clears only thO$e accumulator registers whICh corrllSjJond to the 
current variab le selling lone through five). INITIALIZE SIGMA also SlIts n 
to l era. 

H ....... U 
__ .... _..ru .... ,_ ,_ 

'IIESSING 

-.- ., c:!::l 
C""" - . 

"nULl'S , .. --. ...... ~ .....- t.­
~-~, 

""" -~" t .... • t ", 

1_ 0001 
Itog. OO>l 
, ... 0021 
,_ =1 

''''' 0041 I .... 00!i1 

SIGMA c~uses the sums 01 variables, sums of squares of variables, and 
sums of cross products of variables, to be updated by the latm va lues 01 
ti1tlactive variables. SIGMA also Bdm one to the value of ... 

SIGMA operates only on Ihe variables !pl'Cllied bv the variable selling , 
The r>eW value of NCh ac,"", variab le is assumed 10 be in its associaled 
regisl er: X, Y, Z, ;J, and b , SIGMA does nOI alte!' 'he content. of these 
reglJlers. 

__ ._ .. _ .. __ v, .... V, .... "' ... _ ...... _,_ .... _ • 

.... ""-, ....... -
~CTION 

'''" @C'J 

£0 ....... _ ....... .,1 ..... "-

... "" ' ......... ot~_y 

a-. .• I-o.I,',I:.,~ ... "" 
t, ' 

, -. ,- ~, 
,I _ h' 

,-b 
" . ~". 
~'- b' 

~~ .... ~s 
_ ,I ...... iobIo ..... '" ., 
'...,,1 . .... ,1 - .... -... ..... ---
1_ ........... "' ... _ ... _--, .... " .. ....., ., .... -_ .. 
SIO .... ~._ 



BASIC STATISTICAL OPERATIONS 

l ....... ___ .' • "". "', _,""".., ....... ,y_V 
~,. "'-' "'"-'_t. 

,>'l.t_t.> 
.·~._ty 

~'·I",_f •• 
>"~"-b' 

SUMMATIONS 

................. _-, .. ...._,""'". 
"'" ____ ....... _, ____ wo " __ $>(;","-

(no ............... , _" -
,0., _ " .... . _ "" __ ., -.. _", .... , .... ____ .. 

.... = ... ' .. '---_ .. _-.... ......... -_ .. _-_ ........... -_ .. _ ...... --
There are lour OP8r;lIioos thaI can be performed direo=\ly on !he SUmma­
"ons (on up to lhre~ variables I wit hout relocation or manipulation of the $Umm$l ions: MEAN. VARIANCE. REGRESSION. and CORRELATION. Each 01 these OPer~lioos elm be performed on the data by a single keystroke. SH pa~ 3-5, 3·6. 4-1, and 4·2, respect ively. 

CORRECT SIGMA allOWS erroneous data to be remo~ from Ihe summatiom lonned by SIGMA. CORRECT SIGMA is Ihe OPerational inYefW 01 SIGMA; lor any splPC ific values 01 act,ve varoables added In lo 11M! summation. with SIGMA, pressing CORRECT SIGMA. wilh all Kliw _Iables equal to their respective values at tile time of the error, will exactly undo t haI uS!! of SIGMA nSOCiated with the error, CORRECT SIGMA also reduces t he Vllue 01 n by onl!. 

CORRECT S IGMA operates (Klly on thl! vari~bles $pI.!Cilled by the uriabl! setting. The efrooeot/"S Vllu! of ..... IICti\lf! variable is 8S1Umed to be in its lI$Sociate-d register. COrrl~et values of other acti~e vari ab les which were lidded into the summations by that ",me use 01 SIGMA most also be in their essocilte-d ~sters, or the sums of cross products of ~ariDbl" will not be properly altered. 

In the two examples thaI follow. the variable setting is assumed to be two. 
H~. the procedures illustrated can be used WIth any va"able selling. 

3·3 
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(conlin. tII) 

BASIC STATISTICAL OPERATIONS 

SUMMATIONS 
(XA"'ll 

........... , ..... _ 01._ 01 ~ .... , ....... ",......- --" SHlMA. 
~,~ 

s....- ...... "- -.1_ .. ,.-...". ~t ,..., " ..• _ ........ -
s.- tI .... _, yo<> __ .1>0 ... "" ~_....,..-.. SKl ...... cIocI _ ..... ""_ 
01 X ..... Y 1 .......... , .. , ...... _ • __ ... _ ... odI;,, __ .. _ .... 

l" ... ' ... _'_ ........ 

_ .. '" tho _ .' "'" ...-. 

("" .. ,u, 

__ ' ......... _MM_"""' ,No ",_i __ 

_ .. "" a ___ tty--..d. 

__ ._ ... _ ........ ,. ... __ .... 5 ......... 

(n ... ' .. "'.,.- . . ...... y . 

'RESS: eJ 
__ .. ' ......... ' .......... io<j;_. _"'_oI._y_ ... ~ ...... -

E .... ' ... __ ., ...... y. 

- .. '" "'" -... "'" ...-. 

~U''''U.S _ ,hO, ....... ,,_ ..0- 10 _"" "'" .... , .... _---, ....... _-

B""'.""'y _, t>o _ .. '''"_''' 
_ ..... ___ ... 4* .. _ 
TI>o_ ............. ____ _ ..................... 

_ ...... io_, __ 



BASIC STATISTICAL OPERATIONS 

MEAN 
MEAN computes thoe arithml!1ic mean of up to th,/!Oj variables, x. y, arid 2. " mil variable setting " gruater 1M" Ihree, the mean~ of the additional variables am nol computed; MEAN will operate as If the va.iable sell ing 'M!fe thret!. MEAN wilt l ind the ari thmetiC mean of x, or of ,'( &nd y, when the vanable selling is on •• or two, respec tively. The computed mean of each active variable appea~ In the dl$illay reglster 8S1OCialed with thaI ViI.iabl". OilPl~ regisl8f5 I15soeialed .... ith nonactive variables are cleared (se t to Z8(0). 

Table 3·2. Resultl of MEAN 
li the .... 'iioble 
setting il ... TMn the variables are •.. ., • And MEAN r!!Sults in: , 

lero - Z 
lefO - Y , - X 

2 lero Z 
y - y , - X 

3 -'< , Y. = • - Z 
y, - y , - X 

4,5 Same iI5 for three variables 

MEAN computes x by dIviding ~'" by II. Y and t are computed in the same way. The quant,ties needed to compute the mean of II variable are 
gen~.ted by SIGMA as the values of that IIlIn.ble ara summed. MEAN 
doe$: not Itter the contenu of any of the s.umrTl<ltion registers. 

lXAMI'l! 

_ ............. __ ........................ _"' ................. ,-" ..... 5''''" ....... ... ,_ ..... i_. _mo ._.,.".,..1,_. _ .................... __ ._ .... - ,"' .... -
ACTION 

'"ISS @0 Soo<>'", • __ ""U"Ig .' , ..... 

,.u.s ~~ -=-... ~' '''' 
---, ..... _-

Uoo 51(;"'" 10 ..... " ... _ 01 "'" ... _ " ,hO _ 

,_' ........ ;._io ~.y;'V._2 ;0'_ 

3 -5 



3·6 BASIC STATISTICAL OPERATIONS 

VARIANCE 

VARIANCE compulC$ the vlriaJlCI)S 01 as many as three variables, x, y, 
and z. If 1M ~ar;abl\l $\!l1ing is grea ter than Ihree, the variances 01 the 
additional variables are not CO<np.Jled; VARIANCE will operate as j f the 
variable seUing were Ih'H. VARIANCE "";111100 the vari'l'lCe of /C. or of x 
and Y. whl!fl the variable selltl>g is one, Or two. fl'SP8Cl1v!'Iy. Tn.. 
computed variance of each ilCtive variable appears in the di1pl.y regislf'f 
associated wilh thai var iable. Oi""lay registers assoc,ated wilh l'ltlnaclive 
variables are cleared lsel 10 zero). 

T..,1e 33 Rewlu of VARIANCE . 

1'","-
... "'" iI . .. . ~ .... - .... ... _ VAAIAIICt _10: 

, , _. · , ... • • 
" • • , , " ., ... · , 
" , · • 
" · 

, 
, ' . r, • " · 

, 
" · • , 
" · , • ... s-. r", ,hrft.",*,,-

VARIANCE comPUtes ,~ 8S mown below; ~~ iIIld , ; 8Ie computed in 
the same way. The quantities needed to eompute the variances <Iff: 

genl!nlted by SIGMA as the ""'ue'! of the variables are tummed. 

:!:x' _ (:!:x» 

,~ -:::~,-.-'"'­" , 
VARIANCE does not . Iter the contents of any of the summation registers . 

EX ..... PlE 

_ ,"', _ .... ,_ ' ......... ""'0. "'" "'" _ ......... ,~ ,,,'" "'" _ or _ ..... s; ... 
_~ __ ' __ "'o_-"'''_. __ '''''_~'' __ ''''' 
.... _ 7 .. ""'_ 

c.::::. 
PRES!!. 2 

--:-;.::' -' 

500<01;", . _ _ ..... -. 

- ....... ,-_ .. -
F'ndJ 'M "'''"'"Cft . • \ _ 'n x .• ~ in ¥. 
""'~ l ij , ........ . 



BASIC STATISTICAL OPERATIONS 

MAXIMUMS AND MINIMUMS 
INITIALIZE MAXI MIN presets the contenD of the six reginers used for collection of maximum and minimum values of the x, y, and: variables. 

The registers used fo r collection o f max imum values all! preset to ~'OO· • 
....toile reg'S!!rs used tor COliectlO1l o f minimum values are presel 10 +1Q9'. 

All six registen • • e preset, ,egardlen 01 the vari able 5eHing. 

T. ble 3-4. Resul ts of INITIA LIZE MAX/MIN 

Regard1811 of the Y8,iable 
s.etling. p<essing •....... . .. Rt1 ults in : 

+10110 - .lmln 
_ lOu - .r mel( 

"1 ~:1 +1()!>t - )"m,n 
I ... ~ _ 10" 0 -Ymax = + 1Q9 ' - =mtn 

_ l(l!1 o -:max 

I""",,"U 

Soo ,0. ""_ . . ...... . "" _ H 

MAXIMIN is used to collect the ma-imum alld mlll,mum values 01 as 
mtny as three variables, x. y, and :. MAXIMIN d~ this by comparing the CUHent values of the Ktlve va,iables 10 the values stored in the maK/min registers. II Ill!!! compa. iSOfl indiCIII'" that the new value of a variab le is larger or !.mailer tha n Its previously associated ma~imt.lm or minimt.lm. The .- value is wb5tit t.lted lor the "P9,opriate pr"",ou' value. 
If the variable setting is greater th an Ihrl!ll. the addi t ional variablet .re not included in the ope, ation of MA XIMIN; MAXIMIN will operate as if the 
vlriable setting were three. 

T.tJ1e 3 ·5 . Results of MAXIMIN 

If the variable 
sei ling is 

, 
3 

4, 5 

••• MAXIMIN ,,,,,,its in : 

Min [. ..... mini - -" min 
Ma~ [.t •. lma~ 1 - xma_ 

Min [Yo Yminl - Ymin 
Ma~ 1J.)·ma_ 1 -YITl<lIt. 

Min [t. ':minl - :min 
Max I:. :ma~ 1 - 'm&~ 

s.ne 11& lor three variable-s 
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BASIC STATISTICAL OPERATIONS 

MAXIMUMS AND MINIMUMS 

MAXIMIN d~ nOI aller the contents 01 the X. Y, and Z reginen. Also, 
the registers uSIld 10 collect the maximum and minimum values 01 the 
actiVl! variables are 5epara te from the registers used 10 accumulate the 
various sum. 01 variables computed by SIGMA. Hence, MAXIMIN may be 
used in conjunctIon wilh "ther SIGMA, PAIRED I, or CHI SQUARED, as 
illustrated by the nellt example. 

CORRECT MAX/f,1fN is not a valid operation. Its use WIll not hghl the 
Status Ughl ; the ooerelion I. simply ignored. 

II an error In dati entry occurs, aoo MAXIMIN ~tes on the inCOfrect 
data before the error iii discOYered, the collec ted m,Kimums and 
minimums may Of mav not be affectl!d . In such .1> instance, the collected 
IT\iI)(imums and minimums must be examined irl Ioght of Ihe facts t o 
determine what , If any , co rrective action $hould be takllf'l. Such corrective 
actioo genera lly takes the form of manually alterinll the contents 01 one 
01 the mlIxlmin relli~ter~. 

E~"""'t.E 

s....- "'" ......... , __ of ............. 1 .. _'10 ......... _,~) ............ 'Q .... ,ho 
-...; ..... m _ .,; __ 0' _h _""It ,....,. .... .- J ' Q ........... , """ .... __ , .. _ -

ftE"~~"S 

__ , .... _. "" .. of , _ 

_ • .,. _ .. _..-.. E __ , ~ _ .......... -.- ,_ ... ,_.- .... -
B ....... "' ... do" '0"' 

~ __ ot , .... ,. -... .... _ '" _ ... ,.,,', ..... )(1 .. ,01. .... t_. do .. 

_OdJ ................ ""'" s'e; ........ CH' $0""'1[ 0. '" M'REO I 

", ..... ... _01 . ... , ___ ..... __ ""' ..... ' ............. __ QI _ __ _ .. _. _ .... """I .. ", ......... Tho , __ '" .... __ ... _" _ItO by 

-"'" '- '--' ... -,-
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REGRESSION ANALYSIS 

LINEAR REGRESSION 
REGRESSION PIlrlorm$ a lea.l SQuares 'inear regression on two Or three 
variables. The l'i!Qfession is performed using the wrns 01 variabl!l5. sums of e.on product! 01 variables , and sum. 01 SQuares of variablM. accumulated 
by SIGMA. The coeflic'l'f11i 01 the resulting equatIon are pT&eed in the display. If the variablo setting i. greater Ihan three , thl addition.1 v;Jf,ables all! nOI included In the regressiOll ; REGRESSION will oPerate as if the variable sening wefe three. 

Using REGRESSION whil e the variable setting ,s one is an Illegal operation ; Itle Status Ught will tight and the eKecution of • program will be halted. 

Tabl, 4-1 Rewlu 01 REGR ESSION . 
If tho ... iM>1t 
ton, ...... . •• Thon""' ;, "'" _,r 

.. rioblob) .... , .. .. , . Aod 'M ...... ' ;on - ... ... .. . Wi'" • •• , - No .011/ .... "" STiO.TUS 
illIO<fOfJn01l • , , 

" ••• • • , ¥ ... . , 
-. - y 

" 
., , .., , ••••• , ••• ,y " 
., ., ., 

'. ., '. , Somo K 'Of ",," __ .. 

The Calculator can be programmed to perform regre5$ions involving 1001 and live vari&bfas. The StJmmatiom; n~ are prO\l,ded by SIGMA 8$ the valuas 01 the variablas entered in to the Calculator. 

U~"'PU 

500 _=_, .... _~ .. __ of ~IG~ESSIQN"" COR~H_ATIQN ..... .,.. ... 
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REGRESSION ANALYSIS 

CORRELATION 
CORRELATION computes IIle coefficil!'l1l of det~rminatlon !rJI for I linear .egresslon performed bv REGRESSION, The coefficIent of deler­mination is it number between 0 and 1. whieh de5crib~ the 'gooo:!n<,!'$s of fil ' of the equatIon determined bv the regression When,2 ;s close to 1, the equation cl~V desCrobe's Ihe d~la, when ,2 is cI~ \(I 0, the equation is not it good SllItemenl 01 the relatIonship between the data. 
For two varoable analvses. Ihe <:Of",lo l;on coeff,eienl ir) can be obtained from ,2 by laking the Square rOOt of ,2. The prOPer 5i!!" for r can be found bv determoning the sign of 

(, "") _n - " 

CORRELATION OPerates on the accumulated dala 01 the active variables in a manner wh ich 15 similar to REGRESSION. If Ihe variable setting is one, CORRELATION is ignorud. If the variable settirlg is grealer Ihan tlnee. the additional variables are not consid8l'ed In Ihe computations; " 's computed lI'i i f the vari~b!" setting Wllte thre!t. 

Tabl" 4·2. RfWlu of CORRE LATION 11, ... __ 

"'bo, ~ ... . .. n .... tho 'ndopon(Ioo, __ .l_ .. "' I.A"" "'" _ fli ..... ' of ... __ .. ""'II1II 

' ''' "'" __ ,.,. •.••. • .. Wi"'. dioQIoy 01 , , 
, 

'.' 

,. ". ", ' 

: - • • •• ,< • • " 

Somo. '''' ,,", .. _Ito 

'''o-z 
"'0 - y 

" ~ X 

"'0 - z 
, .. o-y 

" _ x 

CORRELATION does not alter the contents of any 01 the registers used to illCCumulate the summations of the active variables. 
CORRELATION is independent of REGRESSION. Either operation may be per/ormed prior \0 the Othe<": ,m. results of each are unaffe<:ted bV the prior use of the otner. 

Th" computations performed bV CORRELATION are easilv de-<cri!.>ed after defining the quant,tv ""', . '"11. where ", ilrtd " 2 each represent one of Ih" variable< ~. \', ~nd :. 

, 
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CORRELATION 

, Then, if the variable RWng ,$ IWO, (r~ I ;s defined 10 be' 

If the variable selUng "three, ,hen'" is: 



4-4 REGRESSION ANALYSIS 

A SAMPLE REGRESSION 

Suppose that you have planed 8 dl1PenOOnl variable against One indepen ' 
dem variable, and wish to perform a linear r~ess;on on INiI d<lta. 

Since there are tWO variables invol ll\'d. the problem will be wof1<ed wIth a 
variable setting 01 two. With • variable selling 01 TWO, Ihe in~denl 
variable '5 X and the dependen t variable is I'. Accordinglv. the ind!>penc\enl 
variable 01 the table of data is named r, while the dependent variable is 
named y. 

'T · " 
"A~~ ":":"'i r~-l 

btw S"Ov ... .. ... o I( 

PRESS r. 
. r j 

En1 .. J._ v _ .8 '"'. )t 

PRESS ~ 

lNOE"!~OENl O ... ·[NO[ .. ' 
V~A I "'B1.E VAA 'ABlf , 

• • 
" " " " " " ,. 
" 

• , 
" " ••• 
" " " " " 

AE .. ... A~S 
_ .... _..,~ ... 011_ 

" ............ -... 
SU<I .' ""'" .. .,-.on 

r""" 01 .... , ...... .. _ . 

lIo>do .. _ ..... 

c-, ..... .." .. .., __ . '-..., ...... f ... " ...... ". S!(i...... 00 "' .... ,,' .... _ ... "' .......... _ .... _--.. 
....... ,.. ....... 

PRESS '4 , .. ..- """""" .. 'M """""''''' .' '''' , ... "",... 

PRESS, ~ 
., ..... _ ...... ... .. ,'\0_ .... 
..... ,.". <00<1..- .... _ ...... _ 

~ . OD ..... Z 
. 05 ..... 1 "'. 1 
.JI _ %10 ,1 

J 



REGRESSION ANALYSIS 

A SAMPLE REGRESSION 

~., 'lit ............ , .... "'"' _ ~ , .. "lot""",,,, ""'_ , ...... ,.' 

, • . 05' !IIi.>. 

y,~ 

x 

IIEIMAKS 

~ "" _n." .. , o' _ .... '_; .> k 
_ i' ", ... "" .. . 

D II __ l 
III _ y 

Jl _ ;r 1.» 

ComiM> ...... -.. OJ .... ___ _ 

'- .. ,ho""" 
.H 
',f; 

'" 
-, _ ~ Iii 
-+ ~ !XI 

eom". ... , .... ____ 01 , ... __ .-. 

,hom .. , ... "' .. ", 

o DO _ l 
n _ Y (i;1 
H _ 1: 1.;1 
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TEST STATISTICS 

THE PAIRED l STATISTIC 

INITIALIZE PAIR ED I c lears lsets to lerol Ike thfe~ registers used to 
collect the sums o f vari~bles needed bV PAIRED /, T1I1!'SII8'1! regis,e,s 000, 
001, and 002. 

Tabl. 5-1. Results of INiTiALIZE PA IR ED t 

Prftling . . . ... R .... lu in: 

zero -" 
letO - r.n 
zero- ~D~ 

WhereD : ~ -y 

E""'''lE 
So< ,t>< ,_ ,,_ "" _ !l-l 

000 

"" 002 

PAIRED I col lects the summations needed to compute Ihe pOlited I 
statistic from the variables x and )" incremerlll n by one. tllen computes 
Ihe stat,stic and places n and other related ,"format,on in the dlwlay·. 
Thl! latest va lues of X Dnd 1 are lost. PAIRED I is nOI affected by the 
variable setting; il always OPeratl!$ on Ihe variables T and y. 

PAIRED r does nol use Ihe $Ummat'ons geI1&raled by SIGMA; PAIRED r 
generatotS ils own sumam(ion" In lacl. PAIRED t mu$t not be u.ed in 
conjunc tion wilh SIGMA. 

Table 5·2. Resu l1 l of PAIRED I 

P' ..... ing , .. • •• Rnulu in: 

!: (x - yl 
C . -) - z 

" 
,"- " - y 

I ........ X 

• "....- ..... """0 ,_ on< .... ' 01 x ..... )' ... _ .... _ on, ......... _ ..... 0 •. il',*< _ 
~'" _ 01 .. ' ___ on_ ... _0' ... ..... 'il,,,EO' , .... to ' " , .. toO_ ...... .,. 

D. _ l 

1. _ 1 10 1 
D _ _ % 
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PAIRED I 

Itontinutlll 

COR RECT PAlAEO I 

TEST STATISTICS 

THE PAIRED 1 STATISTIC 

The p .. "ed I statistic ;, computed Irom tha formula" 

"I" I I 

The use 01 PAIRED, cannOI be ml.e<! with the use of SIGMA, Of With 
the use of CHI -SQUARED. This i$ because all of Ih..se opera tio"s li$e lat 
least) reg. 001 for dIfferent purposes, 

f:v.MPLE 
soo _ _ _ .......... _ ~ J_ 

CORRECT PAIRED I allows lhe value of a computed paired I statistic to 
be correctoo 10 reflect the deletion 01 erroneous values of previously 
o.mtered data. CORRECT PAIRED I i. the operational Inverse 01 PAIRED 
f. For any specifio:: values of .~ and ,- added Into the summations !: !,Y - d 
and r(x - J.J2 by PAIRED I, CORRECT PAIRED I eKaetlv undoet Ihl1 
results 01 that use of PAIRED I, including Ihe de<:rementing of " by one. 

The paillld I statistic is automatically lecompull!'d lor the iKlJOSIe'd ldeleted 
value) summations, and is placed in the d iSOlay reg'sterJ in the same _y 
as the fll$ul ts 01 PAIRED I are . At this pomt the proper ~alues ol .t Ind ) 
may be entered and PAlAEO I used to compule the correct ~alue 01 

I.,." .... 

There ire two things 10 bear ,n mmd when using CORRECT PAIRED I: 
lint. the values of .f and J mUlt be reentered prior to the correction, sinOl:l 
PAIRED I alters the contents 01 X and Y, and second, bolh x and )' must 
be reentered, e~en though onlV one of them may have been Inco rrect. 

Table 5·3. ResulIl of CORRECT PAIRED I 

, .. ,tft,,_ ..... 
.. X on<! V . , • 00 ..... ",,' .... ,_ hom "" ........... ,_ ........... . , ... ... "" ...... " ... 

~t<-d·2 

" ~(, ,I- .... \' ...... - ~ I-<-.\'I 



TEST STATISTICS 

THE PAIRED t STATISTIC 
EUWLI __ ....... _to __ .... _ ........ "", ... -., ... 

~ . ! 

'-
!~ ... u .. "v_., ..... !t 

~ n .. ., ., (EIlIIO~l and 1 8 .. to ~ 

U 4.l 
I' )2 

" JI I' H a u 
I. 35 
U U 

c-.. .... ____ '. ,=~ __ • ~_ 
p*o"" .... ''''~!O' 

....... ~ ...... ---_ ...... _ .. --'-"--'"" , ... _ .... ,,"", 
,,, .... I 
"D _ ylol 
.If _ :I 

~_'''''''''_._d " ........ -
e...-. ...... ". • _ '" _to ,-_ .......... -_ ... .-.. 
.~-, " ". 

'" __ .. __ .... _ ........ T. __ M _1I8I!: ___ COII~ECT '4'"10, tt.o _ ....... "", ... ___ .... '"fO' 

'"ESS ,;:L.; 

. ~. 
t,=". 

-..... .1 __ '"''' _ _ ..... ' ....... , ........ - ...... - ...... -- ...... ~ ... -_ ..... _ ... _--. _, " ~ ",. """"" "' .. 0' ._ """ • ...... --..- .... __ .. -0..._ ........ ,_. __ .. -,-, ...... _" ... 
'" '" ... 

f.""", __ 

OIS/'C •• 

'" I,DD ". 
..... I :1:01,., 
..... y 1.1 
-+ % 11.-1 
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CORRECT 'AIRED f 

TEST STATISTICS 

THE PAIRED t STATISTIC 
~"'. , • ....,,, ....... 1 ... ~ "-

OISf'LO.Y 

'- n. 

'" S . H 

..... z IltoI/.l 
-. Y 101 
..... X,' ..... ' 

Co!<1 ..... -... ............ """""'" -" _ .. _ ...... ' ... 'R£D ..... "'.UG ............. _ ... _ ..... _ ........ . 
[to,.. ~ I '"'~ " ...... 1 ;"" X 

O,Sl'LAY 

","""", T,," .~ .... r n" ... ,.", .. ,,~'"'' , 2.12 

l,n 
1.00 

UU 

..... l ((11>1/., 
-. Y 1., 
..... % 11_1 



TEST STATISTICS 

THE CHI -SQUARED STATISTIC 

INIT IALIZE CHI-SaUARED clears {sets 10 zerollhe two registers used 10 
collect the sums of variables needed bV CHI·SQUARED. These are 
regIsters IXlO and 001, 

Table 5-4. Results 01 INITI A L IZE CHI-saUA RED 

Pressin, ••• • • • Rtwlts in ; R ... I 
.-.- <oro ." 000 
~ • 
,_ •. ~ I 

" Ix -IV 

I 00' I ZIIrO - '" -~ - , 

CHI·SQUARED collectt Ihe summatIons rlee:led to compute the chi· 
Squared Itatlstic from the variables ~ and ". ine,ernen\5 " by one. I""" 
computes lhe na tlStic and places II sod " in the displav. The latest values 
of " "nd \' are los\. CHI SOUAREQ it nOI affec ted bV the variable setting; 
il alwaY' opera tes on the variabll!S r and _~. In Ihe context 01 normal 
usage of the chi-squared stati.tic, .t represent. the 'o!Jservild value', whi le" 
repres.m!!i the 'e~pecled value', 

CHI SQUARED daM not use the summations generated by SIGMA; 
CHI-SQUARED geoerales its own summations. In faCt, CHI-SQUARED 
must not be used In conlunct ion whh SIGMA, 

T~ble 5·5 . Results 01 CHI-SQUARE D 

P, .. ,"9 •.. 

._--' 

• • . Resuhs in : 

lero - Z 

II - Y 

X' ~ X 

The ch,-squa,ed nalisllc Is compuled from the fOfmula ' 

h - d' X2 ~ ~ -

" 
The use of CHI-SQUARED cannot be mixed with the U$e of S IGMA, or 
with the U$e of PAIRED I. This 1$ because all of these operations use leI 
Ie~t l reg . 001 fOf different pufPl,l5tS. 

EXAMPlE 
Soot ... __ .. ....". "" _ 6 ~ 
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INITIA LI ZE 
CHI.saUARED 

CHI.saUARED 

• 

• 



5-6 TEST STATISTICS 

THE CHI-SQUARED STATISTIC 
CORRECT CHI-SQUARED allOW'$ me value of II eomputed chi·Squ. r!!d sta tistic to be corrected to reflect the deletion 01 errooeous valul!' of previously entered dala , CORRECT CHI·SaUARED is the operational 
inverse of CHI-SQUARED. For any <pe<:ilic vall>!'S of)l and y added 'nlo 
the .... mmat'on ! 1{x-~I>ly J by CHI ·SQUARED, CORRECT CHI­SQUARED e ~3Ctly undOM the <MUitS 01 that U$e 01 CHI ·SQUARED, 
,rocluding the decllllTle<lling 01 n by one. 

The adjusted {deleted value) of ., and of chi-"'lua.ed are placed In the diSlllay registers. At this point, the proper values of ,1 and )' may be entered and CHI SQUARED used to comp'Jle the correct value 01 chl.squared. 

There are two Ihi"!J!' 10 bear in mind when using CORRECT CHI­
SQUARED" firs! , tht value'S of ,l and ." must be ret!ntered prior \0 the 
correction. siroce CHI-SQUARED a lters Ihe contents of X and Y, and second, both x and J' must be reentl!fOO. even though only one of thoem may have been incorrect . 

VA"~l( 

Table 5-6. Resu lts of CORRECT CHI·SOUAREO 

... --­.. )I""" V 0.... ,_ '_''''''' , ... _mo,,,,,,,_""""' . , 

! (, -,v _ (. I ,1'-1" , ' I' ____ --;:---

A .... ,.vi .... 

_ .ou _ .. _" .... ___ "''' '''' .... .-...<IOIa 
, , 

OBSE~~ED ~AUJE EXP'f.CTEO VAlUIi 

" . • • " . • • 

En ... 1O, ... V_IIomoX s.,n.. ........... 'IY 

~ ... . '_ ...... , ... _'in' ... _ 
I all __ .1 
,aD __ 1 '" 

lD __ X [\'1 

"'- -- ...... _ .. "'" --... ,,'-
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THE CHI . SQUARED STATISTIC 
~r ... "..,.. .... .-.. __ 

fI.OtJ -. Z 
~oo ..... :f l., 
' .n ...... .l h>1 

s-- ........... ___ ........ T __ i<. _!!II!!! ___ COIIRECl 
CH'--"ARED ........ __ -..<1 _ ... _ CHI-sQUARED -... '" -""'--

Dol .... 'ho •• " - .......... , ... .........-, - . • ...... --...... .....-........ , .... -
0.00 -, , .. -, "' " -, I. ' I 

Eo,,,, ., _ ... , _ 

OIS'L .. V 

0,00 -, 
i.OD -Y ,., 
J,~O -, 

"" &I ... :!O "'to Y'" 10 Ino. X, 
Cent, .... "''' """" 

DI5I'LAv ... -, 
". -, ", II YO - , 1. '1 

......... , ... -.. 
DISI'LAY ... -, ... -, ", Ii yfl - , ,,,, - .... _'" -<"'_ .. ,"'''';, 11.00 
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RANDOM & TRANSCENDENTAL FUNCTIONS 

PSEUDO RANDOM NUMBERS 

RANDOM is .. functJon which replaces a pseudo random IlIImber In reg. 
027 wllh another pSeIKIo random number, which 's ,Iso placed in X. Y 
and Z are not disturbed. The prOCMS il started by pla.eing a ""ltable $ee-d 
in reg. 027 prior 10 the Ii", use of RANDOM. Afle. Ihat the argument 01 
RANDOM Is 1M previously \jI!neraled pseudo random number. The 
r>Umben all! genefilled uniformly ill eit her 01 two ranges: - \ to 0, or 
010 +1. 

For be$! re!Oul lS. the seed ploced in reg. 021 should have cerlain 
pro~rtjll5 : 

I . be. lwelve digit linduding guard digits) decimallrKlion, 

2. contain all ten dig'lS 0 through 9 in an amll, •• v order, 

l. be of the same Slgo lIS the desired SoeqUI!flCe of random !lUmbert. 

Typical sequences 01 PSt\IdO random "'umbers generated by RANDOM are 
longer than 'ilty thousand number) before the sequence begins 10 repea l 
il!le'l l . 

The algorithm used to generate pselJdo random numbers Is to: 

I . mulliply Ihe number In rey. 027 by 29. 

2. drop the inleget" portion 0 1 lhe prooucl Ind use the Ifaclional 
ponion as the /leXI pseudo random nu mber. 

6·1 
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NATURAL tOG 

EXPONENTIAL 
fUNCTION 

COMMON lOG 

RANDOM & TRANSCENDENTAL FUNCTIONS 

TRANSCENDENTAL FUNCTIONS 

NATURAL LOG replaces Ihe ntlmber in X with the natural (base el 
logarithm 01 thaI number. 

Operatio'15 to lind the natural logarithm of zero, or of a n\lgillive number, 
we illegal, although 001 fallli. In such casa the SlalUs Light w,1I come on 
and the number - 9.999999999 98 is placed in X. Howev...-, the e"tICllllon 
of a program will not be ;"Ie,ruple.::!. 

The EXPONENTIAL FU NCTION raises. (2.718 ... 1 to the power of the 
number in X. and placet the mull in X. 

COMMON LOG replaces the numbe. in X wilh Ihe common )base 10) 
logarithm of that number. 

Operations to find the common logari thm of zero, or of it ne<}3\lve 
number, .re ilillgili. al lhou!tl nol lalal. In wch cases. the SLatus Light will 
come Of> and Ihe number -4.342944819 98 is placed In X. HoweIIe.-, Ihe 
execution o f a program will nOI be Int errupted, 



SAMPLE PROBLEMS 

BEFORE AND AFTER· tpalted 
PAIRED t 1$ U$eful in solv'ng problems lIS$oc,ale(! wilh 'pair&(!' e~peri· menial models. This type 01 e~per'menl invol'Yes two observations ,.om each subject ; often these observ~lion$ are 01 'before' end 'aftef', 
The formula for I .. " ... Is: 

I .. jj 
- .!. ;; 

Where' 
1) /) .. X-J . and.t and )' are II pair of Obset'\latiom 21 r; i. the mean of the various D's or U,t! average dillerente between PilOted values 
3) i.~ is the standard effOf 01 the d,lie.ences 

A small value of ' ... , .. Indicates thai there os liule dif ference between Ihe 'before' end 'Iliter' , A large l/alue of ' ... " ... indica tes Ihal there is " dilfereocf;. 

For e~ample. suppose you wanted to determine the ellll'Cuveness of hypn01 ie treatments to reduce 01 eliminate sleepwalkIng. Le t 's say that you have collected datil fr(lm s.omnambul ists befOfe aod aflef Iffillment, and obtained Ihe following table at dau. 

subject numbered ; x (belole) • y {aflet)" , 
6 2 

2 , 3 3 , 5 , , 
4 5 3 3 • 2 2 7 6 , , 

5 2 9 4 2 10 6 3 
·'n .... _ ... ""'"t" 

Th' computed ~alli8 of 1_ for Ihi. dfta is : 

' .. " ... - 3 .59. w,th d{· 9 

This ftlt;,; tic has degrees of ftHdom equal 10 Ihe number o f subjects IftS 00'. 

From a tabl, 01 I ~alues we see that 99 out o f 100 , ~alues are leu than 3.25. Hence, ;t is likely that tile Ilypnotic treatments did indeed reduce the ine,denee 0 1 sleepwalk'"g. 
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7-2 SAMPLE PROBLEMS 

CONfiDENCE INTERVALS 

Suppose you wished to determIne the 95" con.ldence interval lor • 
population mean (,.), glwn a sample taken f.om the population: 

Sample -(x;. i" 1, ,,) 

For a 95% coofidence inteN~I , the "rue mean' 01 the population lies 
WIthin the in t~",al: 

x- 1966, <I' <i " 1.96 6, 

The computation of the upper and lower bounds 0' this inteNai is 
simplified by the use of PAIRED I, even lhOU';' only ooe variable is 
in~oIved. 

The prOClldure is to pr~, INITIALIZE PAIRED r, end enter the x, into X, 
pressing PA lAEO I Mill. each eotry. However , the Y regiue, mu.t COf'1taon 
lefO eacll time PAlAeO I is pfll'ssed. 

Following the above P.oc:eduffl result, in tile following qU1Ifltltjes beong 
place(! in X, Y, and Z Illef PAIRED I i. pressed lor the last sample: 

, ~ Z 

" ~ y 
, 
" 
~ X 

Once t and A, ar. available, il is an easy task to compute me upper and 
lowe. bounds of the eonfidence interval. 



SAMPLE PROBLEMS 

OBSERVED YS EXPECTED· X' 
CHI-SQUAR ED .. lISed 10 ;de~lily sign ificant d iffcrences between the 
'ob$E'r1/l!(i results' and 'expected results' of an experlm':!Jl\. The larmul, used her. for X, IS: 

Where: 
1) r 01 the observed value 
2 ) , . is the e)(Pl!Cled value 

h:-, I" X, • r -, 

If the expected and obseroIed values are quite IImilar, x, WIll be small; 11 
!he values ;ore quite different. l(;7 ""II be lar9l!. 

For e><ample, suppose you wished w determine people's preferef1ce in beer containers. You could olfer beer in paper cups, can., and glass bott lL'S, and record the results. 

If people had no preference, you wou ld expect a third of the subjects 10 
choose ~ type 01 COIltll'''''. BUI, wen assuming there were no preference, il 01 unlikely that exactly Dna third 01 the subjects wou ld fall inlo each category. The chi-5q llared 1talillic allows you to detenmne if the 
V8l1lttions in ttle resultS arll really ,ignifialnt, and irS su<:h. actuallv ",dicate 
~ preference. 

, 

ex ted 

peper cup 

10 

20 

CHO ICES 

We compute x, ami firld its value to be: 

x' • 24.40, With <1l- 2 

, 
bonle total 

: _j=~~~O~j 

This statIstic hil$ degrees o f freedom I!<lual to the ... umber o f choices less 
00 •• 

From a X? table we see that 99 out of 100 x' va lue-s are less than 9.2 1. Hence. our value 01 24.40 indicate5 a definite prelefel\Ce lor bottled beef. 
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TWO VARIABlE 
LINEAR REGRESSION 

SAMPLE PROBLEMS 

CURVE FITTING 
Recall that twO varia ble regressiorn are per formed by naming the indepen­den t varoable x 8Ild the dependent van,ble ) -. The values of t he vari ables are Iherl entered a pal, at a time and operated on with SIGMA and a van,ble seilIng 01 two. Then lha summations are QPerated on with REGRESSION , nd CORRELATION . 

For example. ~u pp"", you wished to l ind a formula for determ inIng Ihe tome reqUIred \0 cu t down a v ee (felling t ime) a' a fU""lion of the diameter of the tree jdillmeter I t boreas!) . 

, 
DIAMETER AT 

BREAST (FEET) 

" " " " '" " 25 

" 30 

" 35 

, 
FELLING TIME 

(MINUTES) 
.95 

1.05 
' .25 
1.4 1 
1.13 
' .00 
2.53 
'98 
3.85 
4.59 
6 .02 

For t his da la. the resul ts of a simple linear 'I!!Ireuion are: 

Thus. the formula : 

y ~ 2.58 
X" 22.27 

" ~ 2_68 , 
4~ .. 68.82 

ao " - 1.58 
a," .19 

, ~ .. . 89 

)' .. - 1.58 + . 1 9_~ 

.tcCOUnts for B9% o f ' Ielling time', 



SAMPLE PROBLEMS 

CURVE FITTING 

" I 
• + 

• " / • 
, , , 

, , , 
" 
! , 
, , , 

• " • • • 
"'''''''01 ........ ' _ I" «n 

Figura 1 ·1. ALi .... ' R.esslOn a llhe T.1IlfI Felling Data 

Bv property lrandOfmtn9 the (jala prior to a linear reyress'Qn. and then 
u<l"dormirog til<! coelficients obulined by the regressIon, you Cdn f ind the 
eoeffic;enu 01 the following po_ curve: 

111 

n. .... eas ilv see<1 by lakIng the nfll,ll1lllogari lhm of both member'S of 01 
10 gel: 

121 Iny-Io"o 'u,ln r 

Notice the similarity between (2) and the linear model (3). 

121 
131 

In)' " lno. -tu,lnr 
),·h. t b,x 

7-5 

TWO VAR IA BU 
POWER REGRESSION 
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TWO VAR IABLE 
POWER REGAESSION 

(cHtinlltdl 

SAMPLE PROBLEMS 

CURVE FITTING 

By entering In,. 101' r, and In ~ tOf~. 3 li""ar regression will find the 
coefficIents 01 (21: In.:lo and Q, • All .... the 'egression, "0 is r«OW,ed by: 

1" 

Enlet filCh pa,r of ent.i.,. in follows: 

PRESS 

'~ESS 

PRESS 

-.e. ION 

CCJOCJ 
a .J 
,-, " , ,-, 

UOCU 
, ., 

En ....... """ .... ",",,", ) .... _ 

En' .. , ... """ ..... "",,.., , .. ,""_ 

T ...... """" to. ........ 

............. -...",.., ..... 
Afler REGRESSION ... 
press tile following keys: 

beo!n used to find Inuo (i ... YI and 11, Ion X), 

PRESS (3 
P~U$ 

T 

• 
~~ 8 
~,. - '-

";'" 

F._ .. ..... ... . 
1IeR_ "'" r,,,", ..,...,,_ to .... _ .. ...... -"'-"'--

The resulu 01 II power regr~.1on on the tree cutting data ,re as follows: 

, •. ().1~1'" with r' ~ .94 

Thus, the pOwer model accounts for 94% of the 'fellinQ time' , 

• 



SAMPLE PROBLEMS 

CURVE FITTING 

• + 
• -" , • • , 
• , 

- , , 
" • " , 
0 
0 -" , 

" ='" 

• " • • • 
• ,"",'" "" 00<0&, __ I. ,<t' 

Figure 7·2. A Po_ Regression of t he Tr .. Felli"'il OaUl. 

By p.ope.ly ,ransformlng the data prIor to a linea. regrt$Sion, and theo Iransforming tile eoefl ieieot5 obtained by the regression , YOU Can lind the coefficients of the following exponential CUNeO 

'" 
This is easily 5een by laking the natural logarithm of both members of 11) to gel : 

'" 
Notice Ihe similarity be tween (2) an d Ihe linear model (3) . 

121 
131 

Iny*lnao+Il,A' 
y-t>o+b , x 

By entering InJ' for Y. and x illS SImply x. II linear 'eg'l'nion win find the 
coefficients 01 (2) : In ao .nd ",_ Alter the regres$ion. "0 is recovered by: 

141 
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TWO VARIAILE 
EXPONENTI AL 
REGRESSION 
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TWO VARIA8lE 
EXI'OHElHlAL 
REGRESSION 

(conti .. ",) 

SAMPLE PROBLEMS 

CURVE FITTING 

• + 
• • 
1 • , + , , 

+ 

• " , 
-0 • , 
~ 
~ • , 

• • < • •. "<>P< " >1 

·1 " • • • 
I ,,-. .. 111 _, _ '" Hlf 

Flgur. 7·3. An Exponential Regression 01 the Tree Felling Data. 

Enler eaeh pai , of Imtries as fOllows: 

.ftESS 

CCCO 
cr" , .. """ 

OCJOO 
f±i 

&" .............................. .. 

"' ............ • ........ 7_' ..... Y_ 
En ........ ..... 

Afte r REGRESSION has 
preS$ the fOllowing keys: been u.ed to find InGo !In YI and Q, (in XI , 

P~E$Ii, 8 



SAMPLE PROBLEMS 

CURVE FITTING 

. RUS F.l ~':-, 

·~£ss 0 __ .... '''* _tl" .... , "' ,.,. ''''m ,n '"."" 
.~ .... "-' t. _", , .... . 

~,. = 
-~-

The r ... ult$ of !n e~POl1en t;BI regressioJ'l on the tree cutting data are !IS 

follows: 

"',II'! " a .99 

Thus, the e~POne'!lti81 model accounts lor 99% of the 'fellong time'. 

Raoull that three ya.i,ble linear r~jon~ are performed bV namIng the 
indeplffidenl variables .~ and J' , and the dependi!nt variable :. The values of 
the variables I'e lIMn entered a triplet 'I II lime and oper;nlld on Will'! 
SIGMA and • variable $I!lIirog of three. Then the $UmmaliQnS are ope<aled 
on with REGRESSION Bnd CORRELATION. 

For , ,...mple, suppose you wist>eod to lind a formula relatIng the pnce o f 
.eal estate to the siz8 and ellN.llon of tile lot. 

PRICE -: 
in thousandl of dollan 

6.95 
6.20 
'.60 
'.60 
5.75 
5.35 
'.20 

ELEVATION - )' 
in thouSilllds of feet 

6.7 

" 5.0 .. , ... .. , 
3.' 

AREA-x 
In thousandl 0 1 u .... leet 

" " " " .. 
" 21 

7·9 
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THREE VAR IABLE 
LINEAR REGRESSION 

(clHltinooNl 

PARABOLIC 
AEGRESSION 

SAMPLE PROBLEMS 

CURVE FITTING 

For lhi' d~la, the 'Il'$ults of e three variable linear regre'SSioo are ; 

Thus, the formula is; 

:.. 5.84 
Y ~ 4.87 
x .. 16.57 

a .. ... 93 
~ , ... 75 
" • •. 08 

A~· .35 
l;" 1.08 
A~ .. 8.95 

, 1 ... 96 

Price " .93 + .Da(A,ea' + .7SIElellationl. 

lind It accQUnts for 96'l1i 01 the price of the lots. 

By the proper substitution 01 variables. a two variable parabolic regression ean be performed using it 1hme: var;abl~ linear model. 

The usual way 01 writing the three variable equat ion solved by REGRES· 
SION is: 

11) 

We cannOt aller which 01 the registers are ilWOlved in a three-vanable regrenion. However, we can change the names ("""ieM are merelv symbols) 
of the variables. if we choose. 



SAMPLE PROBLEMS 

CURVE FITTING 
Thus, the same equatIon can be written: 

121 

All that is required hen' il 10 keep in mind lhet v. is. dependent variable 01 I' , and ",. Note thaI there is no restriction on any relatiOl1ship between 
", and I'. , Du,ing the entry of data, ". would be entered where z would 
h ..... been entered. with v, in pI_ 01 x lORd ". in plilCe 01 y. 

s ... ppose ....... let: 
v, .. In independent variable nlllTled x 
", .. the SQuare 01 th.at variable; .f· 
" . .. the deper\def11 variable of x lind .f' , ealle-d y. 

So, by the proper Illbstilulion, the model for I linear thlll.variable rtgression can be made to contain the parabolic two-var iable model: 

13' 

Notice the simIlarity among II), 12) and (3). The only real dilferenc:e is in me naming of the varia bin. 

111 
121 

131 

:-1I0 +II,X+-II,)' 

". ~ao +a,Y, +11.". 
Y .. II. +- II,X +- a,x' 

Enter eaeh ... \ of values as follows : 

4CTOON 

~RESS 0000 
,~us r ,l 

l.~ .. ~ 0000 
••• C!:: 
.... ISS. 0 
.... (ss. eJ 

RE .... A~S 

!" ... ~ 

I'"", 'n!O V 

eo,.ox 

""" ",t. ~ 

_ ... " "Y,' ...,... .... x 

s...... ,,,",.ot. 

After ,II me valull'$ "aYe been entered, press MEAN, VARIANCE, RE­GRESSION, aod CORRELATION for. complete II'Utlysi1 ollh. problem. 
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PAflAIIQlIC 
REGRESSION 

!CDfltinued) 

SAMPLE PROBLEMS 

CURVE FITTING 

For example, con.ider the table belOw, and examine the rel aliOnl.hip 

belween corn vield (y) and June rainfall ef). 

Corn Yield - J' 
bus.hflh per _. 

32.0 
43.5 
'18.0 
52.5 
49.6 
40.0 
35.6 

R,i"b" __ f 
inc,*, during June 

L5 
2.6 
3.5 .. , 
' .6 
6. , 
7.2 

The resu lts of the analytlS o f this data are shown bo!low' 

y • 43.03 (appears in Z) 

x· 4.23 (appIl8f1i in X) 

liD • 10.07 
II, ,. -2.07 
II, - 18.15 

.; · 57.30 lappears in Z) 

.;. 3.85 (appears in Xl 

T' •. 92 



APPENDIX 

Computed Quantities and Their As$Ocialed R.,osUl's 
Ouantil'( Reg;ster Quarltity Register Quantity Register --

S IGMA rxa Oil '-. I 022 , 000 I'ya --J 
f-> 001 ,~ 

I' .T~ 002 '" :D 003 " ::!:x," 004 I'xh --, 

-012 Y",;n 023 -
013 +-,'- ' 024 

014 :...... 02~ 
015 zmo. I 026 
016 RANOOM ~ 

r,.2 005 l,.)·b 017 027 

006 I'zb 018 

010 '" 001 
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