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GENERAL INFORMATION

STAT BLOCK DESCRIPTION

The 11214A Statistics Block (hereafter referred to as simply the Stat
Block) consists of a statistics oriented Read-Only-Memary (ROM), and an
overlay which indicates how the half keys of the left hand key block of
the 9810A are defined by the Stat ROM.

The Stat Block provides the user with the power of gquick and easy
solution of a large number of statistical problems ranging from finding
means and variances through sophisticated regression analyses. The number
of problem variables permitted ranges from one to five, depending upon
the nature of the operation.

The following equipment is supplied with each Stat Block:

Table 1-1. Equipment Supplied with the Stat ROM

PART NO, QUANTITY DESCRIPTION

7120-2776 1 Stat Overlay
09810-90026 1 Exerciser Program
09810-90006 2 Operating Manual
09810-90006 1 Pocket Reference Manual
09810-70800 1 Model 10 Stat Pac

STAT BLOCK INSTALLATION

The Stat ROM is designed for use in only ROM Slot 1 of the G810A
Calculator; it may be used concurrently with only those ROM's which are
usable in Slots 2 and 3.

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 UNPREDICTABLE MANNER,
WHICH CAN BE STOPPED ONLY BY MOMEN-
TARILY TURNING THE CALCULATOR OFF.
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GENERAL INFORMATION

STAT BLOCK INSTALLATION

Follow this procedure 1o install the Stat ROM and Overlay in your 9810A
Calculator:

1. Switch off the power to the Calculator.

2. Remove any ROM which is already in Slot 1. Do this by pulling the
ROM straight up by the wire handle.

3. Remove any Overlay which is already in place over the left hand block
of keys. An Overlay is removed by pulling back on the plastic tab
|part of the keyboard} holding the Overlay in place, and lifting a
corner of the Overlay with a fingernail. An Overlay not in use should
be stored on the clips provided on the back of its associated ROM.

4. Install the Stat Overlay by inserting the locking tab of the Overlay
into the small slot at the head of the left block of keys, and then
pressing the Overlay into place.

5. Position the Stat ROM over Slot 1, See Figure 1-1, The label of the
ROM must be ‘right-side-up’ when viewed from the front of the
Calculator. Push the ROM straight down into the Slot until it is firmly
seated,

6. Turn the Calculator on.

Figure 1-1, Stat Block Installation




GENERAL INFORMATION

ELECTRICAL INSPECTION

The purpose of the exerciser program supplied with the Stat Block is 10
verify proper operation of the 9810A Calculator - Stat ROM combination.
The program may be used in any Calculator configuration; as long as the
Stat ROM is properly installed.

To exercise an installed Stat Block:
1. PRESS: [run] FIXl ) I{_ 0 II|
2. PRESS: [ Loao |

3. Insert either side of the Stat exerciser card into the upper slot of the
maagnetic card reader.

4. After the Calculator's display returns, remove the card and press:

Proper operation is indicated when the display takes the following form:

migenry 7

wetmdntar

Z & =

bmpoaT X

N must assume the values 1 through 8, and continue to repeat the
sequence. The display will remain blank for varying periods of time
between each change in value of N. Each of the three indicator lights
above the left hand block of keys should light (or blink) at least once
during each cycle of the numbers in the display.

If the exerciser program does not operate as described above, please repeat
the procedure carefully. If the program still fails to run properly, contact
your nearest Hewlett-Packard Sales and Service Office for assistance.
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Table 2-2. Computed Quantities and Their Associated Registers

Quantity  Register | Quantity  Register | Quantity Register
SIGMA Xxa 011 X 022
n 000 Zya 012 Vasiin 023
Ix 001 Zza 013 Windic 024
Tx? 002 Tu? 014 Zitis 025
Ty 003 b 015 2 026
Exy 004 Exb 016 RANDOM
zy? 005 Tvh 017 | pandom | gy
Tz 006 Ezb 018 PAIRED 1 |
Zxz 007 Zab 019 Zix~y) 001
Zyz 008 Ih? 020 Zix—y)? 002
yz2 009 MAX/MIN CHI-SQUARED
¥ 010 Somin o1 | =BT oo




INTRODUCTION TO THE STAT BLOCK

The Stat Block can perform computations on more than one variable.
Depending upon the nature of the computation, one through five variables
are permitted. At the beginning of a problem, the Operator selects how
many variables are desired, The selected wvariables are called ‘active
variables’. Selecting the active variables also specifies the registers which
correspond to the variables of the problem. This correspondence (between
the number of variables in a problem and the registers used to represent
the variables) is shown in Table 2-1, This correspondence cannot be
altered.

Table 2-1. The Correspondence Between Variables and Registers

If this many variables
areselected . .. .. ... . . .Then these registers
represent the variables.

X

X, Y

XY, Z

¥ N8
X,Y,Z a3 b

) | QO D[ =

We will call the variables by the names of their associated registers. Thus,
the names of the five variables are: x, y, z, a, and b.

Many of the operations performed by the Stat Block result in the
computation of quantities involving combinations of one or more of the
active variables (such as Zx and Zxy). These quantities are stored in the
data registers numbered 000 through 027. Sometimes different operations
use the same register for different purposes. When this happens those
operations cannot be mixed together for use on the same data. Thus,
SIGMA, PAIRED ¢, and CHI-SQUARED are mutually exclusive operations,
since they each use req. 001 for different purposes. Table 2-2 lists the
computed quantities and their associated registers. This information is also
given in a fold-out at the rear of the manual.

The guantities stored in registers 000 through 027 are referred to by their
symbolic names (such as n, Zx, Zxy, etc.) rather than by the number of
the register in which they are stored.

VARIABLES AND
THEIR NAMES
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USE OF THE
NUMBERED
DATA REGISTERS

NOTATION

ILLEGAL
OPERATIONS

INTRODUCTION TO THE STAT BLOCK

The number of active variables, in conjunction with each Stat Block
operation, determines which of registers 000 through 027 are in active use.
For example, if the variable setting were two (x and v}, registers 000
through 005, and 021 through 024 would be required for proper Stat
Block operation (again, depending upon desired operations), and must not
be used for the storage of other data. However, the other registers are free
for any use to which you may choose to put them, since (in this
example), the Stat Block does not recognize the existence of variables
named z, a, and b.

Any of the registers used by the Stat Block may be recalled and their
contents learned and used in any desired fashion. However, the contents
of those registers must not be altered during such a process; to do so
would probably upset any subsequent calculations.

The symbolic names of variables and their associated quantities are written
in italics, e.g., x, n, Zxy.

On the other hand, the names of registers are always written as follows:
X, Y, Z, a b, reg. 001. There is one exception ta this rule: when the
contents of X, Y and Z are shown in an illustration of the display, the
registers will be identified by italicized letters (because those are the type
of letters on the display window].

The Status Light will come on whenever an illegal operation is attempted.
Some illegal operations also halt the execution of a program. The various
illegal operations are described, as they occur, in the next four chapters,




BASIC STATISTICAL OPERATIONS

VARIABLES

VARIABLES, followed by one of the digit keys, 1, 2,3, 4, or 5, specifies
the number (and names) of the variables involved in the operations

performed by the Stat Block, especially summations performed by
SIGMA (2.

The number of variables specified is indicated by the three indicator lights
above the left hand block of keys. To determine the variable setting

indicated by the lights, add the numerical values associated with the lights
that are on.

Table 3-1. Selection of Variables

For this many [
variables ... . | ... Press.. . | ... Thelights willbe... .. And the names and
locations of the
| variables are:
[l Y O o (@] o
1 R I . A o 2 a X
L ‘—— niaber of vanabies —— | ]
S W <P 5 @ &
2 .,.......| | 2 | & z 3, o |
BN 4 = numper of wariables —— |
AR o ]
. - 3‘“. o) o [ ] % < % |
1 3 ¢ i
\:E: IL___J L number :r‘ vanabes )
S L ] o @
4 ] | 4 ) [ : X, Y,Z, & ‘
I-._i_-’ v — numbsar @l variabiey —'
R o ® -
& s | 1| -3} : 2 ; XY, 2 &b ‘
[N E.o—"' —_ I-_mm. ol wnables —

A desired variable setting may be specified at any time, Specifying a
variable setting does not affect the contents of any register. Once
specified, a variable setting will remain in effect until it is changed.

if VARIABLES is followed by a key other than a digit of 1 through 5,
the Status Light will come on; if the Calculator is running a program, it
will halt, displaying the contents of X, ¥, and Z.

After the Calculator is turned on, but before VARIABLES is used to
specify a particular variable setting, or before SIGMA or MAX/MIN is
pressed, none of the indicator lights will be on, If SIGMA or MAX/MIN is
pressed without a prior specification of the variable setting, the variable
setting is assumed to be three. At that time the indicator lights will
indicate three. However, if an ‘attempt is made to perform an operation
requiring data obtained from the input variables, before the variable

setting is specified (either explicitly, or by default), the Status Light will
light.

3-1



INITIALIZE
SIGMA

4l &

SIGMA

GB

BASIC STATISTICAL OPERATIONS

SUMMATIONS

INITIALIZE SIGMA clears (sets to zero) the registers used to accumulate
the sums of variables, sums of squares of variables, and the sums of cross
products of variables. The number of such accumulator registers in active
use during a problem is determined by the variable setting. INITIALIZE
SIGMA clears only those accumulator registers which correspond to the

current variable setting {one through five). INITIALIZE SIGMA also sets n
1o zero.

EXAMPLE:
Suppose that the variabie setting i two. Than:

PRESSING RESULTS IM

A O ZOro —*m frieg 000)
[ [ 2] zero -+ Ex  reg. 001)
iy ol I 0 R, zerp — Ex¥  req, 002)
zero = Iy {reg. 003)
zero = Xxy {rag. 004)

zero o+ Evd o (reg. 005)

SIGMA causes the sums of variables, sums of squares of variables, and
sums of cross products of variables, to be updated by the latest values of
the active variables. SIGMA also adds one to the value of ».

SIGMA operates only on the variables specified by the variable setting.
The new value of each active variable is assumed to be in its associated
register: X, Y, Z, 3 and &. SIGMA does not alter the contents of these
registers,

EXAMPLE:

Suppase that a series of values of two verishles Wy and W are to be summed, Assign one veriable the name +
and the name § 10 the athar.

ACTION

Enter the first value of © into X,
and the first value of v into Y.

e
PRESS: — |
.25,

RESULTS

Clears: #, Zx, Ex?, Iy, Exp, and
b

1—=n

x—+Ix
I T
» Iy
£y * Txy
¥ Tyl

REMARKS

Specifies o variable setting of
Tway, (r and v).

Rermowes any residual data from
previous problems.

Since n  and all the actve
accumulator registers were Iero,
the effect of the first use of
SIGMA is & shawn.




BASIC STATISTICAL OPERATIONS 3-3

SUMMATIONS
Enter the next value of x into X,
#nd the next value of » inte .
[ ] 1+R—+n Incraments n by cne and updates
PRESS; i | £ ¥y—Er the summations,
= X+ EY2 4 e
¥+ Ey~+Ep

¥+ Erp = Exyp
v+ Ep? - Ip?

Continue entering successive velues of the v and v veriahies; following each set af entrigs with SIGMA..

Enter the last walus of each
wariable.

{0 Increments 1 by one and updates
PRESS: | g the summations,

At this time n equals the number of paired observations that have been satersd

The accumulated summations are in their respactive registers, and may be recalled and manipulated in the sama
way as numbers in any other ragisters.

There are four operations that can be performed directly on the sUmma-
tions {on up to three variables) without relocation or manipulation of the
summations: MEAN, VARIANCE, REGRESSION, and CORRELATION.
Each of these operations can be performed on the data by 3 single
keystroke. See pages 3-5, 3-6, 4-1, and 4-2, respectively,

CORRECT SIGMA allows erroneous data to be removed from the CORRELT SIGMA
summations formed by SIGMA. CORRECT SIGMA is the operational a3k &
inverse of SIGMA: for any specific values of active variahles added into

the summations with SIGMA. pressing CORRECT SIGMA, with all active ' -
variables equal to their respective values at the time of the error, will

exactly undo that use of SIGMA associated with the error. CORRECT

SIGMA also reduces the value of n by one.

CORRECT SIGMA operates only on the variables specified by the variable
setting. The erroneous value of an active variable is assumed to be in its
associated register. Correct values of other active variables which were
added into the summations by that same use of SIGMA must also be in
their associated registers, or the sums of cross products of variables wil|
not be properly altered.

In the two examples that follow, the variahle setting is assumed to be two.
However, the procedures illustrated can be used with any variable setting.




CORRECT SIGMA

-

{continued)

BASIC STATISTICAL OPERATIONS

SUMMATIONS

EXAMPLE:
Assume that a series of values of x and y are Being summed with SIGMA.

ACTION REMARKS

Enter the next values of v and y. Suppose one of those values is incorract, but that
thig goes unnoticed.

The summations are row incorrest.

i e
PRESS: " 'I

Suppose at this paing ¥ou discover the errar, Aemembser that pressing SIGMA did not alter the contents
of X and ¥. Thus, the &rroneoies and associated correct value are still in their associated registars.

;___‘1 e The incorrect data has now been removed fram
v - | the summations.

e s

Enter the corrsct values of 1 and v,

P I The error is now completely correctad.,
PRESS: [ < |

Proceed with the rest of the problem,

EXAMPLE:
Assume that 3 series of values of x and v are being summed with SIGMa,

ACTION REMARKS

Enter the next values of v ang . Suppost that one of those values is incorrect, but
that this goes unnaticed.

AR The summations ars now incormect. :
PRESS: |—r | ’
L MUk

Suppose that you do not natice the error, and continue with the problem,

Enter the next values of x and p.

P H %
PRESS: E — |
r | |
—
Suppose that at this point the error is discoversd. .
Reenter the values of & and ¥ associated with the Both © and y must be reentered, ar the sum of
BTG, their cross product will not be adjusted proper|y.
o e W e The incorrect dats has mow besn removed from
PRESS: [ [_'i the summations,
W i,

Enter the correct values of ¥ and p, u

ey The error is now completely corrected.

Proceed with the rest of the probiem,




BASIC STATISTICAL OPERATIONS

MEAN

MEAN computes the arithmetic mean of up to three variables, x, v, and 2.
If the variable setting is greater than three, the means of the additional
variables are not computed; MEAN will operate as |f the variable setting
were three. MEAN will find the arithmetic mean of X, or of x and y,
when the variable setting is one, or two, respectively. The computed mean
of each active variable appears in the display register associated with that
variable. Display registers associated with nonactive variables are cleared
{set to zero).

Table 3-2, Results of M EAN

If the variable

settingis ... | ... Then the variables are... | ...And MEAN results in:

1 x Zerg =+ 2

Zero = Y

o 4

2 X, Zero = 7

oo Y

X i

3 X, 0.z z + Z

_Fd F

X =+ X
4,5 Same as for three variables ]

MEAN computes ¥ by dividing Zx by n. ¥ and I are computed in the
same way. The guantities needed to compute the mean of a variable are
generated by SIGMA as the values of that variable are summed. MEAN
does not alter the contents of any of the summation registers.

EXAMPLE:

Suppose that you had two tabiles of data, and thar you wished to find the mean of edch one. Since thare

are two things involved, assume a varigble setting of twa, and assign the name ¥ to ane teble, and the
name ¥ to the ather,

ACTION REMARKS
kT, Y e Specifies a varable setting of two,
PRESS: — 1 [ 2 | 4
AL 2
o T T Aemoves any data fram previous problems;
PRAESS: ~ F

Lo M N

Use SIGMA to sum the velues of the viriables in the tabies,

FTET Finds the means: 7 appears in X, ¥in ¥, whila 2
PRESS: [__ 1 is cleared.
P
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BASIC STATISTICAL OPERATIONS

VARIANCE

VARIANCE computes the variances of as many as three variables, x, v,
and z. |f the variable setting is greater than three, the variances of the
additional variables are not computed, VARIANCE will operate as if the
variable setting were three. VARIANCE will find the variance of x, or of x
and y, when the variable setting is one, or two, respectively. The
computed variance of each active variable appears in the display register
associated with that variable. Display registers associated with nonactive
variables are cleared (set to zero).

Table 3-3. Results of VARIANCE

If tha variable
setting is .. . |.. Then the varables are . . | ... And VARIANCE results in:

1 3 Zero
TEro
1

‘l#

44

-
R
i

AN XN N

na
a
o
i

3 o T4 i
iy, ¥

Ay -

4.5 Sarme as for three variables

VARIANCE computes &) as shown below; 4, and 4. are computed in
the same way. The quantities needed to compute the variances are
generated by SIGMA as the values of the variables are summed.

2
Ex2— {__2:;1:}
by =
n—1

VARIANCE does not alter the contents of any of the summation registers.

EXAMPLE:

Suppose that you had two tables of data, snd that you wished to find the variance of each ocne. Since
thera are two things Invelved, assume a variable setting of two, and assign the name x to one table, snd
the name ¥ to the other.

ACTION REMARKS
L T e Specifies a varable setting of two,
PRESS: | 2 |
I\-\._E._. '-.___,!I
AT ey Remaoves any data from previous problems,
FRESS! I"_ﬁm"i s |

Use SHGMA to sum the velues of the variabiles in the tahles.

BT Finds the wariances; A7 appears in X, 4% in ¥,
PRESS: m)l whila Z is cleared. : !
p AT




BASIC STATISTICAL OPERATIONS

MAXIMUMS AND MINIMUMS

INITIALIZE MAX/MIN presets the contents of the six registers used for
collection of maximum and minimum values of the x, v, and z variables.

The registers used for collection of maximum values are preset to —1088.
while registers used for collection of minimum values are preset to +1099,

All six registers are preset, regardless of the variable setting.

Table 3-4. Results of INITIALIZE MAX/MIN

Regardless of the variable

setting, pressing. .. ... .. ... Results in:

H10%% = ¥ min

=107% = xmax

AT Ny +10=%2 P

|.:\._rr:::.:,| |_:,:£_.‘:‘__r ._.'ii:lﬂﬂ —* 1'max

| +1029 — Zmin
—1089 — 'maxJ

EXAMPLE:
See the combined example on page 3-8

MAX/MIN is used to collect the maximum and minimum values of as
many as three variables, x, y, and z. MAX/MIN does this by comparing
the current values of the active variables to the values stored in the
max/min registers. If the comparison indicates that the new value of a
variable is larger or smaller than its previously associated maximum or
minimum, the new value is substituted for the appropriate previous value.

If the variable setting is greater than three, the additional variables are not
included in the operation of MAX/MIN; MAX/MIN will operate as if the
variable setting were three.

Table 3-5. Results of MAX/MIN

T the variable | _—]
settingis .. . <o MAX/MIN results in:
1 Min [x, ¥min] = Xmin

Max [, Xmax] = ¥may

2 Min [, ¥minl = Ymin
Max [V, ¥max] ~ VYmax

3 Min [z, 2min] = zmin
Max [z, zq5x] > Zmax

4,5 Same as for three variables

3-7



{continued)

BASIC STATISTICAL OPERATIONS

MAXIMUMS AND MINIMUMS

MAX/MIN does not alter the contents of the X, Y, and Z registers. Also,
the registers used to collect the maximum and minimum values of the
active variables are separate from the registers used to accumulate the
various sums of variables computed by SIGMA. Hence, MAX/MIN may be
used in conjunction with either SIGMA, PAIRED ¢, or CHI-SQUARED, as
illustrated by the next example.

CORRECT MAX/MIN is not a valid operation. lts use will not light the
Status Light; the operation is simply ignored.

If an error in data entry occurs, and MAX/MIN operates on the incorrect
data before the error is discovered, the collected maximums and
minimums may or may not be affected. In such an instance, the collected
maximums and minimums must be examined in light of the facts to
determine what, if any, corrective action should be taken. Such corrective
action generally takes the form of manually altering the contents of one
of the max/min registers.

EXAMPLE: ‘

Suppose that you had two tables of data and that {probably among other things) you wished ta find the
maximum and minimum values of sach variable. Assign the name x© to one variable, and the name v to the
other,

ACTION REMARKS
ST Specifies a varable setting of two,
PRESS: '—J 2
_u_.-' I'\- o 4’
. e O Presets the max/min registers, Even though = is
PRESS: | i | |u-... not an active wvariable, A and T gy AR alsa
il e preset.

Optionsl, press as required:

e W S
.—ﬁ i_“"| or | | or
i i

b L i, |

Enter tha first values of x and j, Beginning of data entry,

LN
PRESS: (g

| k]

Oprional, press a5 required:

| o 25 B
| or | | of [
L) k__ | fi ]

Continue entering values of x and », following each sat of entries with MAX/MIN, and (optionsl, do as
required] following that with SIGMA, or CHI- SOUARED, or PAIRED 1.

After the last values of » and v have besn entered and processed, the maximums and minimums af the

variagbles. gre in their respactive max/min registers. The ranges of the variables are easily computed by
computing x o= ot cand 3o —




REGRESSION ANALYSIS

LINEAR REGRESSION

REGRESSION performs a least squares linear regression on two or three
variables. The regression is performed using the sums of variables, sums of
cross products of variables, and sums of squares of variables, accumulated
by SIGMA. The coefficients of the resulting equation are placed in the
display. If the variable setting is greater than three, the additional variables

are not included in the regression; REGRESSION will operate as if the
variable setting were three.

Using REGRESSION while the variable setting is one is an illegal

operation; the Status Light will light and the execution of a program will
be haltad.

Table 4-1. Results of REGRESSION

If the variable |
settingis ... | .., Thentha indepandent
variablels) are ... .. -+ And the equation
solved is ., ... _, - - With a display of:
I S Mo regression STATUS
is performed L ]
2 x Rk P T zero + 2
g =¥
ay, =X
<! X, ¥ IEag tuik tayy g =2z
g =Y
iy e X
4.5 | Same as for three variables

The Calculator can be Programmed to perform regressions involving four
and five variables. The summations needed are provided by SIGMA as the
values of the variables entered into the Calculator,

EXAMPLE:
See the combined example of REGRESSION and CORRE LATEON, on page 44,



REGRESSION ANALYSIS

CORRELATION

CORRELATION computes the coefficient of determination (r2) for a
linear regression performed by REGRESSION. The coefficient of deter-
mination is a number between 0 and 1, which describes the ‘goodness of
fit" of the equation determined by the regression. When »2 is close to 1,
the equation closely describes the data; when 2 s close to 0, the equation
is not a good statement of the relationsh ip between the data,

For two variable analyses, the correlation coefficient {r} can be ohtained
from < by taking the square root of r2. The proper sign for r can be
found by determining the sign of

(}_‘_‘ﬂr e -.EY_‘E_J’) )
- H

CORRELATION operates on the accumulated dats of the active variables
ina manner which is similar to REGRESSION. If the variable setting is
one, CORRELATION is ignored. If the variable setting is greater than
three, the additional variables are not considered in the computations: #7
is computed as if the variable setting were three,

Table 4-2. Results of CORRELATION

| settingis ... | .. Then the independent |
variablols) are .. .And the coefficient of |
| determination is found |
L | _I_fl;rr the equation ., . « -« With a display of; |
| 1 _]_ e | B Mo COmMpUlations are performed
7 | X _[ i I Zergp—~ 2
| | zero =y
l______‘l______ | r?—¥
|_ 3 i | IT=dptdy v bagy | Zerp —» 2
| Terg— Y
| | FE -
- 1
I_ 4.5 | Same a3 for thres varialles

—t

CORRELATION does not alter the contents of any of the registers used
to accumulate the summations of the active variables.

CORRELATION is Independent of REGRESSION. Either operation may
be performed prior to the other; the results of each are unaffected by the
prior use of the other.

The computations performed by CORRELATION are easily described

after defining the quantity u{r,, 1,), where "y and v, each represent one
of the variables X and =

#lvy, vg) = Zupy, — {E-%lij




REGRESSION ANALYSIS

CORRELATION
Then, if the variable setting is two, (r?) is defined to be:
iz = ey
plx, x} uly, v)

If the variable setting is three, then r2 is:

, plx, z) + a,uly, z)
ulz, z)

4-3



REGRESSION ANALYSIS

A SAMPLE REGRESSION

Suppose that you have plotted a dependent variable against one indepen-
dent variable, and wish to perform a linear regression on that data.

Since there are two variables involved, the problem will be worked with a
variable setting of two. With a variable setting of two, the independent
variable is ¥ and the dependent variable is v. Accordingly, the independent
variable of the table of data is named v, while the dependent variable is

named .
INDEPENDENT | DEPEMNDENT
VaRIABLE VARIABLE
X ¥
A B
] ¥
1.8 1.1
1.3 1.1
1.4 1.6
1.8 1.7
1.9 21
b | 22
256 2.7
2.8 28
ACTION REMARKS
T | Specifies a variable setting of two,
PRESS: [0 | |
\I.‘-' I'\. ?-
N R T Removes any data from previous problems,
PRESS | |‘ .
Enter .5 inta ¥ and .4 into ¥ Baginning of data entry,
oo LD B Start of dets summation.
PRESS: Y
Enter .7 into ¥ and .8 nta ¥, Entry of next values in table,
LAy Uipdate summations.
PRESS: - pda

Continue entering data, following each set of entries with SIGMA. Do this unril the last set of values has
been entered and summed.

Enter 2.8 into Y and 2.9 into X, Last entry of data.
o Completes the summation of the variables.
PRESS: |
wE
CEEy Finds an equation ¥ = a, + 2, to describe the
PRESS: |_‘_.W1 data. The coefficients are: placed in the display:
f.o0 - Z

05 — J"ﬂgb
.38 - X g}




REGRESSION ANALYSIS

A SAMPLE REGRESSION

Accordingly, the linear equation that hest describes the relationshin hatween + and » s
F="00+ OBy

Completa your analysis of the problem by performing the follewing operations:

ACTION REMARKS
s Computes the coelficient of determination: ¥ s
PRESE: [__ placed in the disphay: St
[y
g.00 - Z
o.o0g -
g7 - X )
T Computes the. means aof the variables and nlaces
PRESS: e JI them in the display:
o £.00 — z
I E5 - ¥ ¥
oY - X x5
rToTy Computes the variances of the variables and nlaces
PRESS: [ ] them in the display:
' p.00 = 2z
1] -y (4%
BE = X4l

4-5
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TEST STATISTICS 5-1

THE PAIRED ¢ STATISTIC

INITIALIZE PAIRED ¢ clears (sets to zero) the three registers used to

collect the sums of variables needed by PAIRED t, These are registers 000,
001, and 002.

INITIALIZE PAIRED ¢

Table 5-1. Results of INITIALIZE PAIRED ¢

Pressing . . . .. . Results in: Reg. |
N R Zero — n 000
H_) | T ; | zerno— X0 oo
i zero = X2 002

Where &} = v — v

EXAMPLE

See the combined example on frge 5-3.

PAIRED ¢ collects the summations needed to compute the paired ¢
statistic from the variables 1 and ¥, increments # by one, then COmputes
the statistic and places it and other related information in the display®.

s
The latest values of x and ¥ are lost. PAIRED ¢ is not affected by the
variable setting; it always operates on the variables x and y.

PAIRED

PAIRED r does not use the summations generated by SIGMA; PAIRED ¢

generates its own sumamtions. In fact, PAIRED ¢ must not be used in
conjunction with SIGMA,

Table 5-2. Results of PAIRED

|' Pressing . . . -+ . Results in:
Z{x—y)
T F ) —ili' s 2
i) n = Y
| 'rpElFrm:i }{

*Provided that miore than ane pair af ¥ and J values hag bean enterad and operated on. Aftar the
first pair of values has been entered and operated on, PAIRED 1 results in the following display:

g, —= z
Fi — :" trl
0. e
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PAIRED ¢
L

t

{continued)

Dased

CORRECT PAIRED ¢

TEST STATISTICS

THE PAIRED { STATISTIC

The paired ¢ statistic is computed from the formula:

Zlx—1)
- I B _;__]
qured [_l.{\.’—]” 2 N IJ.!.I.I
Elx—p)z — -
iln=1)

The use of PAIRED ¢ cannot be mixed with the use of SIGMA, or with
the use of CHI-SQUARED. This is because all of these operations use (at
least) reg. 001 for different purposes.

EXAMPLE:
Gae the combined example an page 53,

CORRECT PAIRED ¢ allows the value of a computed paired ¢ statistic to
be corrected to reflect the deletion of erroneous values of previously
entered data. CORRECT PAIRED ¢ is the operational inverse of PAIRED
t. For any specific values of x and v added into the summations Zix — v}
and X(x — )2 by PAIRED ¢, CORRECT PAIRED exactly undoes the
results of that use of PAIRED ¢, including the decrementing of n by one.

The paired ¢ statistic is automatically recomputed for the adjusted (deleted
value) summations, and is placed in the display registers in the same way
as the results of PAIRED ¢ are. At this point the proper values of x and ¥

may be entered and PAIRED ¢ used to compute the correct value of
t

panred -

There are two things to bear in mind when using CORRECT PAIRED ¢:
first, the values of x and v must be reentered prior to the correction, since
PAIRED 1 alters the contents of X and Y, and second, both x and » must
be reentered, even though only one of them may have been incorrect.

Table 5-3. Results of CORRECT PAIRED ¢

Pressing... | ...With these values

| in Xandy¥ __ .+ » Deletes those values from the

summations as shown , ... . e dnd results in:

[ - v
s . n="1T—=y LI*.;] i i
— g kAT " O, T
s i | {x,1 Viicdig Elw—= ] = dx, Lagie &l =1 by

Lz am i L - I 4
_ | i b . T - o B 1=K |




TEST STATISTICS

THE PAIRED ¢ STATISTIC

EXAMPLE:
Suppose that you wished 1o compute the paired ¢ statistic for the foliowing data

B4 |I 4.3
16 52
81 38
7.8 4.1
7.5 3.9
85 35
Bl | 42
ACTION REMARKS
LA™ T Clears the registers used o accumiulate the sums
PRESS i ] F 1 generated by PAIRED r.
Enter 4.3 inta ¥ and 5.8 inta M. Beginning of data antry,
o Since only one set of values has heen entered,
PRESS: |~ Tuminwd 15 N0 computed. The dismday wiil Li:

p.08 = z
100 = ¥ )

o.og -+ I

Enter 5.3 into ¥ (ERBOR) and 7.6 into X Assume that the errar is pot discovered until later,

[ Computes the summations needed o compute

PRESS: "™ ! pairug. INCrEMEnts n by one, and places the resylts
- in the display:

3.40 -+ Z [{ZDia)
e.00 - ¥ i
7.09 =+ X ]

Suppose that ar (Mg point vou discover the error. To correct it, reenter bath values and prass CORRECT
FAIRED f. Then enter tha tormct values and press PAIRED ¢

Enter 5.3 wnta ¥ and 7.5 imo X Reentry af incarrect values,
By Deletes the erroneous data from the wnmations,
PRESS: | — . gecrements # by one, and places the adjusted
e results im the display, i this oarticular  cage,
hawewver, it s the second pair ‘of values that |z

bring delatid, leaving only one pair s1ill in chfect
par of ¥ and ¥ values is ot sufficient 1o
COMPUTE I oy, 30 the. diglay is Bain:

] -
.00 =+ Y in)
o.0g = A
Enter 5.2 imto ¥ and 7.6 inta X Entry of corrset values,
) Al ISPLAY:
LB o
PHESK '~.f:_,'| .95 = Z [IEDVK)

2,08 -+ ¥ inl
..?EF - X I'.I'mi"..q_l

{eontinuesd)
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TEST STATISTICS

THE PAIRED { STATISTIC

Enter 3.9 into ¥ and 8.7 inta . Continue data entry.
g P DISPLAY:
S ) 3.0 = 2 UzDin

3.80 == ¥ in)
8. BY - X g

Continue making data entries, following each set of entries with PAIRED ¢, until all of the data has been
énterad and operated on,

Enter 4.2 into ¥ and B.3 inta X Last emtry of data.
- R DISPLAY:
PRESS: l-h i) 3,54 — 2 [[ZiX¢n]

.80 = ¥ in
!Ea TE - x “nmrn:ll

Hence, the value of the paired t statistic s 12,72,




TEST STATISTICS

THE CHI-SQUARED STATISTIC

INITIALIZE CHI-SQUARED clears (sets to zero) the two registers used to
collect the sums of variables needed by CHI-SQUARED, These are
registers 000 and 001,

Table 5-4. Results of INITIALIZE CHI-SQUARED

Pressing . . . . .. Results in: Reg. |
e S Zero —= 000 |
. i oL k _-‘

TR | | ° | X =) 2
gt SLVNE I zero — L{—1 i 001 |

EXAMPLE:
Be the combined 2xamnle on page 5 6.

CHI-SQUARED collects the summations needed to compute the chi-
squared statistic from the variables v and v, increments 7 by one, then
computes the statistic and places it and » in the display. The latest values
of v and v are lost. CHI-SQUARED is not affected by the variable setting;
it always operates on the variables x and v. In the context of normal

usage of the chi-squared statistic, x represents the ‘abserved value’, while ¥
represents the ‘expected value’,

CHI-SQUARED does not use the summations generated by SIGMA;
CHI-5QUARED generates its own summations. In fact, CHI-SQUARED
must not be used in conjunction with SIGMA.

Table 5-5. Results of CHI-SQUARED

Pressing . . . ... Results in:
Py zero =+ 2
£ E 3
f | n—=+y
LR
AT xz ' }{

The chi-squared statistic is computed from the formula:

b
2=y )
¥

The use of CHI-SQUARED cannot be mixed with the use of SIGMA, or
with the use of PAIRED ¢, This is because all of these operations use (at
least) req. 001 for different purposes.

EXAMPLE:
See the combined example on page 5 6

5-5
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CORRECT
CHI-SQUARED

TEST STATISTICS

THE CHI-SQUARED STATISTIC

CORRECT CHI-SQUARED allows the value of a computed chi-squared
statistic t0 be corrected to reflect the deletion of erroneous values of

L Y previously entered data. CORRECT CHI-SQUARED is the operational
inverse of CHI-SQUARED. For any specific values of x and ¥ added into

- the summation Z[(x—p)?/r] by CHI-SQUARED, CORRECT CHI-
SQUARED exactly undoes the results of that use of CHI-SQUARED,
including the decrementing of n by one.

The adjusted (deleted value) of » and of chi-squared are placed in the
display registers. At this point, the proper values of x and 3 may be
entered and CHI-SQUARED used to compute the correct value of
chi-squared.

There are two things to bear in mind when using CORRECT CHI-
SQUARED: first, the values of x and Vv must be reentered prior to the
correction, since CHI-SQUARED alters the contents of X and Y, and
second, both x and y must be reentered, even though only one of them
may have been incorrect.

Table 5-6. Results of CORRECT CHI-SQUARED

Pressing . . . o .. With these values
inXand¥ ..., ... Deletes those values fram the
summations as shown .. .., ... And results in:
n="1 =n
i O il Vi zerg—~Z
~ = | b, ) sy
| | i Jl F P fx — w2 b A — gz
niinal B x =X |
EMAMPLE:!

Suppaose you wished to compute the chi-squared statistic for the following data:

x ¥
OBSERVED VALUE ’ EXPECTED WALLUE

18 20
37 20
10 20
20 20

ACTION
£
PRESS: A

Enter 20 inta ¥ .and 18 inta X,

!

i L W
PRESS: | @ |

b

Ertor 20 into ¥ and 33 into X (ERROA).

REMARKS

Clears the registers used in the computation of 12

Beginning of data entry.

Computes x* and places the result in ke disglay:

0.80 —» 2
(.00 — Y inl
20 = X i

Assume that the error 15 nat discovered unti] later,




TEST STATISTICS 5-7

THE CHI-SQUARED STATISTIC

b £y Computes x? and places the resull in the display:
) 3 _-fr ()
: m
g.55% = X x¥)

Suppose that at this point you discover the error, To correct it, reenter both values and press CORRECT
CHI-SQUARED. Then enter the correct values and press CHI-SOUARED,

Enter 20 into ¥ end 33 into X, Reentry of incorrect values.
A T O e Defetes the erroneous data from the summations,
PRESS: s ;'\ 1_| decrements # by one, and places the  adjusted
% L

results in the display:
F.04a —_
1.0 —+ ¥ inl
.an — X Ix)

Enter 20 into ¥ and 32 into X Entry of correct values.
E™ DISPLAY:
ERESSS |t g.00 —» 2
- 2,08 = ¥ inl
.40 = X x®)
Enter 20 into Y and 10 into X, Continue data entry
EE0TY DISPLAY:
PRESS: [ | o008 — z
j.gn == ¥ in
1é. 40 - X [(x%l
Enter 20 into ¥ and 20 into X Last entry of data.
PRESS R DHISPLAY:
el g.00 - 2
i §.00 = ¥ inl
e u0 = X oixh

Hence, the value of the chi-squared statistic is 12,40
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| RANDOM & TRANSCENDENTAL FUNCTIONS

PSEUDO RANDOM NUMBERS

RANDOM is a function which replaces a pseudo randem number in reg.
027 with another pseudo random number, which is also placed in X. Y
and Z are not disturbed. The process is started by placing a suitable seed
in reg. 027 prior to the first use of RANDOM. After that the argument of
RANDOM is the previously generated pseuda random number. The

numbers are generated uniformly in either of two ranges: —1 to 0, or
0to +1.

For best results, the seed placed in reg. 027 should have certain
propertioes:

1. be a twelve digit (including quard digits) decimal fraction,
2. contain all ten digits O through 9 in an arbitrary order,
3. be of the same sign as the desired sequence of random numbeérs.

Typical sequences of pseudo random numbers generated by RANDOM are

longer than fifty thousand numbers before the sequence begins to repeat
itself.

The algorithm used to generate pseudo random numbers is to:
1. multiply the number in reg. 027 by 29,

2. drop the integer portion of the product and use the fractional
portion as the next pseudo random number.

6-1



6-2 RANDOM & TRANSCENDENTAL FUNCTIONS

TRANSCENDENTAL FUNCTIONS

NATURAL LOG NATURAL LOG replaces the number in X with the natural (base e)
logarithm of that number.

L=y

u Operations to find the natural logarithm of zero, or of a negative number,
are illegal, although not fatal. In such cases the Status Light will come on
and the number —9.999999999 98 is placed in X. However, the execution
of a program will not be interrupted.

EXPONENTIAL The EXPONENTIAL FUNCTION raises e (2.718...) to the power of the
FUNCTION number in X, and places the result in X, “

COMMON LOG COMMON LOG replaces the number in X with the common (base 10)
FH Y logarithm of that number.
“ Operations to find the common logarithm of zero, or of a negative

number, are illegal, although not fatal. In such cases, the Status Light will
come on and the number —4.342944819 98 is placed in X. However, the
execution of a program will not be interrupted.




SAMPLE PROBLEMS 7-1

BEFORE AND AFTER - f paired

PAIRED ¢ is useful in solving problems assaciated with ‘paired’ experi-
mental models. This type of experiment involves two observations from
each subject; often these observations are of ‘before’ and ‘after’.

The formula for g T

lrl|:.3larl'e"2| =

S

Whera:
1} B=x—y and ¢ and v are a pair of observations

2) Dis the mean of the various /}'s or the average difference between
paired values

3} 4; is the standard error of the differences.

A small value of !pairea indicates that there is |ittle difference between the
‘before’ and ‘after’. A large value of !pairey  INdicates that there is a
difference.

For example, suppose you wanted tg determine the effectiveness of
hypnotic treatments 10 reduce or eliminate sleepwalking. Let's say that
you have collected data from somnambulists before and after treatment,
and obtained the following table of data.

subject numbered: x{before)* viafter)*
1 6 2
2 4 3
3 7 5
4 4 4
5 3 3
6 2 2
7 6 1
8 5 2
9 4 2
10 6 3

*Incidences per maonth

The computed value of !oaired TOF this data is:
loaireg = 3.59, with df = g

This statistic has degrees of freedom equal to the number of subjects less
one.

From a table of ¢ values we see that 99 out of 100 r values are |ess than

3.25. Hence, it is likely that the hypnotic treatments did indeed reduce
the incidence of sleepwalking.
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SAMPLE PROBLEMS

CONFIDENCE INTERVALS

Suppose you wished to determine the 95% confidence interval for a
population mean (u), given a sample taken from the population:

Sample ={x;,i=1, n}
For a 95% confidence interval, the ‘true mean’ of the population lies
within the interval:
X — 196 4 <u <<%+ 196 Ag
The computation of the upper and lower bounds of this interval is

simplified by the use of PAIRED {, even though only one variable is
involved.

The procedure is to press INITIALIZE PAIRED r, and enter the X; into X,
pressing PAIRED ¢ after each entry. However, the Y register must contain
zero each time PAIRED 1 is pressed.

Following the above procedure results in the following quantities being
placed in X, Y, and Z after PAIRED ¢ is pressed for the last sample:

X - 2z
n—}}'
X

—Ji'!——l'x

Once x and 4z are available, it is an easy task to compute the upper and
lower bounds of the confidence interval.




SAMPLE PROBLEMS

OBSERVED vs EXPECTED - X2

CHI-SQUARED is used to identify significant differences between the

‘observed results’ and ‘expected results’ of an experiment. The formula
used here for 2 is:

[x—y)2
¥

szE

Where:
1) x is the observed value

2) v is the expected value

If the expected and observed vilues are quite similar, x2 will be small: if
the values are quite different, ¥ will be large.

For example, suppose you wished to determine people’s preference in beer

containers. You could offer beer in Raper cups, cans, and glass bottles, and
record the results.

If people had no preference, you would expect a third of the subjects to
choose each type of container. But, even assuming there were no
preference, it is unlikely that exactly one third of the subjects would fall
into each category, The chi-squared statistic allows you to determine if the

variations in the results are really significant, and as such, actually indicate
a preference.

= CHOICES

—
paper cup can ] bottle | total |
| observed 10 12 38 . B0 |
! expected | 20 J 20 | 20 | 60 _|
We compute x2 and find its value to be:
x? = 24.40, with df = 2
This statistic has degrees of freedom equal to the number of choices less

ane.

From a x? table we see that 99 out of 100 x? values are less than 9.21.
Hence, our value of 24.40 indicates a definite preference for bottled beer.




TWO VARIABLE
LINEAR REGRESSION

SAMPLE PROBLEMS

CURVE FITTING

Recall that two variable regressions are performed by naming the indepen-
dent variable x and the dependent variable V. The values of the variables
are then entered a pair at a time and operated on with SIGMA and a
variable setting of two. Then the summations are operated oen  with
REGRESSION and COR RELATION.

For example, Suppose you wished to find a formula for deterrnining the
time required to cut down a tree (felling time) as a function of the
diameter of the tree (diameter zt breast),

X ¥
DIAMETER AT FELLING TIME
BREAST (FEET) (MINUTES)

10 85

12 1.05

15 1.25

17 1.41

20 1.73

22 2.00

25 2.53

27 2.98

30 3.85

32 4,69

35 6.02

For this data, the results of a simple |inear regression are;

¥ = 7258
x =22727
i = 268
4 = 68.82
dy = —1.58
a, = .18
r2 = Rg

Thus, the formula:
¥y =—158+ 109%

accounts for B9% of ‘felling time".




SAMPLE PROBLEMS 7-5

CURVE FITTING

FELLING TIHE == |IN HMINUTES
3

¥ .EE. —1.58+. 139x

o o 20 a0 40

DVARETER AT BREAST =- IN FEET

Figure 7-1. A Linear Regression of the Tree Felling Data

By properly transforming the data prior to a linear regression, and then TWD VARIABLE
transforming the coefficients obtained by the regression, you can find the POWER REGRESSION
coefficients of the following power curve:

(1) P=dgx™

This is easily seen by taking the natural logarithm of both members of (1)

10 get:

(2) Iny = Ina, +a,Inx

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

(2) Iny = Ina, +a,lInx
(3) y=bhy +b,x




TWO VARIABLE
POWER REGRESSION
{continued)

SAMPLE PROBLEMS

CURVE FITTING

By entering Iny for 1, and In x for x, a linear regression will find the
coefficients of (2}: Inay and a, . Atter the regression, a, is recovered by:

{4) 2, =exp (Ina,) =e'™0

Enter each pair of entries as follows:

ACTION REMARKS
"‘l L "‘ . \'l
PHESS: | | s Enter the untranaformed y» velus.
.-'I '\._ _ 'a._ S M VLR
e
PRESS: | ] Transtorms the v valus,
PRESS: | T | Puts the transfarmed » value in the Y register,
b
i e T e TR e
PRESS: | | |L | 1 (.| | e Enter the untransformed « valua.
Wo o o A~ S CI |
£
PRESS: Trarstorms the x uslue.
=F1.2%
PRESS: 1 Sums the transtormed data.

After REGRESSION has been used to find Inay (in Y) and a, (in X),
press the following keys:

)
PRESS: |xZy) Puts Inag in ¥ s it can be oparated an with &°
Ky
g R
PRESS: | Findsa, from inw,.
A
E Restores the final coefficients to the form in which
A -
PREIS: kxl'i.l you are used to seemg tham.
F I--'u

PRESS! | ... Finds the coetficient of detersination (770,

The results of a power regression on the tree cutting data are as follows:
= 03x 148 with r2 = .94

Thus, the power model accounts for 94% of the “felling time".




SAMPLE PROBLEMS

CURVE FITTING

FELLING TIME —-— INM M|INUTES
|

| .HE

¥ .EW. O3

o o 20 an 40

DIRHETER AT BREAST —— [N FEET

Figure 7-2, A Power Regression of the Tree Felling Data.

By properly transforming the data prior to a linear regression, and then
transforming the coefficients obtained by the regression, you can find the
coefficients of the following exponential curve:

{1 y=a,eh*

This is easily seen by taking the natural logarithm of both members of (1}
to get:

{2) Iny =Ina, +a,x
Notice the similarity between (2} and the linear model (3).

(2) Iny = Ina, +a, x
{3) y=bhy +b,x

By entering Iny for v, and x as simply x, a linear regression will find the
coefficients of (2): Ina, and a,. After the regression, a, is recovered by:

(4) 2,=exp (Ina,) = ¢"%0

7-7
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TWO VARIABLE
EXPONENTIAL
REGRESSION
{continued)

SAMPLE PROBLEMS

CURVE FITTING

I'-
w +
n

+
g +

FELLING TIME —= IN MINUTES
3

Y .Ed. .MIEXP(,.07X3

o 10 20 n Ho

l DIRMETER AT BRERST — M FEET

Figure 7-3. An Exponential Regression of the Tree Felling Data,

Enter each pair of entries as follows:

ACTION REMARKS

Ir‘_'\ I

PRESS: _J { L D Enter the untransformesd Vovalue,

L_ .

R

PRESS: | _r_i Transforms the v value,

PRESS: I:L T Puts the transfarmed » value in the ¥ register.
O0O00

FRESS: | | | [ Enter the x value,
A sy BRI
s

PRESS: |L 2 | Sums the transformed data,
e

After REGRESSION has been used to find Ina, {in ¥) and a, {in X},
press the following keys:

PRESS: :i‘;_} Eu Inag in X 50 that it can be operated an with




SAMPLE PROBLEMS

CURVE FITTING

e
PRESS: | 1 Findsa;, from Ina,.
e
ey .';T] Hestores the final coefficiant to the form in which
C :"1: Yol ire used to seing them.
"—'.-_B_-\ x H H
PRESS: | .. Finds the coetficient of determination (2}
W

The results of an exponential regression on the tree cutting data are as
follows:

3= 4]e07x with r# = .89

Thus, the exponential model accounts for 99% of the felling time'.

Recall that three variable linear regressions are performed by naming the
independent variables x and ¥, and the dependent variable z. The values of
the variables are then entered a triplet at a time and operated on with
SIGMA and a variable setting of three. Then the summations are operated
on with REGRESSION and CORRELATION.

For example, suppose you wished to find a formula relating the price of
real estate to the size and elevation of the lot.

PRICE —: ELEVATION — y AREA — x
in thousands of dollars | in thousands of feet | in thousands of square feet
6.95 6.7 13
6.20 5.5 14
5.80 5.0 17
5.60 4.9 14
5.75 44 18
535 4.1 19
5.20 35 21

7-9

THREE VARIABLE
LINEAR REGRESSION
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7-10 SAMPLE PROBLEMS

CURVE FITTING

THREE VARIABLE For this data, the results of a three variable linear regression are:
LINEAR REGRESSION
{continued) Z= 584
¥y = 4.87
X =16.57
ag =.93
a4, =.75
a, = .08
4% = 35
4% =1.08
42 =8.95
r2 .= .06

Thus, the farmula is:
Price = .93 + .08{Area) + .75(Elevation),

and it accounts for 96% of the price of the |ots,

PARABOLIC By the proper substitution of variables, a two variable parabolic regression
REGRESSION can be performed using a three variable linear model.
The usual way of writing the three variable equation solved by REGRES:
SION is:
(1) Z=ag ta,x +a,y

We cannot alter which of the registers are involved in a three-variable
regression. However, we can change the names (which are merely symbols}
of the variables, if we choose.




SAMPLE PROBLEMS

CURVE FITTING

Thus, the same equation can be written:
(2) Vg =dy tayp, + sl

All that is required here is to keep in mind that V5 is a dependent variable
of ¥, and »,. Note that there is no restriction on any relationship between

¥, and v,. During the entry of data, ¥; would be entered where z would
have been entered, with v, in place of x and ¥, in place of y.

Suppose we let:
vy = an independent variable named x

V5 = the square of that variable; x2
3 = the dependent variable of x and x?, called y.

=
|

So, by the proper substitution, the model for a linear three-variable
regression can be made to contain the parabolic two-variable model:

{3) Y =ay ta,x +a,x?

Notice the similarity among (1), (2} and (3). The only real difference is in
the naming of the variables.

(1) Z=ay ta,x+a,y
(2) Va Sag Ya,vy ta,v,
(3 V=agt+a,x+a,x?

Enter each set of values as follows:

ACTION REMARES
i A T
PRESS: | | | | Enter
L s 1o iy
II-_ N |
PRESS: | ¢ | Put v inta Y.
L =R |
r"—"-ll r—'“ul Ir‘ B T !
PRESS: R ;
G L_J I\__JI |L___)I St
oy
PRESS: | ¢ | Fut v into Z,
PRESS: [;_;l Generates o2 in ¥: ¢ remaing in X
e
PRESS: r | Sums the data.
W E

After all the values have been entered, press MEAN, VARIANCE, RE-
GRESSION, and CORRELATION for a complete analysis of the problem.
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7-12 SAMPLE PROBLEMS

CURVE FITTING

PARABOLIC For example, consider the table below, and examine the relationship
REGRESSION between corn yield (v) and June rainfall (x).
{continued)
Corn Yield — ¥ Rainfall —Xx
bushels per acre inches during June
32.0 1.5
43.5 286
48.0 35
52.b 4.1
49.6 4.6
40.0 6.1
356 7.2

The results of the analysis of this data are shown below:

7 = 43.03 (appears in Z)
T = 4.23 {appears in X)
a, = 10.07
il = —2.07
a, = 18.15
4% = 57.30 (appears in Z)

3.85 lappears in X}

2.
PR
i

2 = 92




APPENDIX

\

Computed Duantltles and Their Associated Registers

Quantity Heglster | Quantltv_ Register | Quantity Register 1
| SIGMA Yxa o1k 022
noo ]_ 000 Zya 012 M 023
 =x | o001 Za | 013 | 024
|5 | ooz __2&5 | _ﬂT¢__ ET i _u?zi
E Dﬂ3 h 016 | 2., 026
So_ | o [ sw o | manoow
2}-2 ‘ 005 | b | 017 | ::i::geﬂ 027 |
Tz 006 | zzh 018 | PAIRED/
Ik 007 | zab | o19 | Zley) | 001
Tyz 008 b2 | 020 | E(x-v)? | 002
T2 009 MAX/MIN CHI-SQUARED
Sa 010 R *“"” ‘ 001
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