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A USER'S GUIDE

TO THE OA366( APL WORKSPACE

by
F. Russell Richards

Naval Postgraduate School
Monterey, CA 93940

ABSTRACT

Instructions are given for the use of the APL Public
Library Workspace, 2 OA3660, which was developed as an aid to
interactive exploratory data analysis. The OA3660 workspace
is accessible to all users of the computer time sharing system
at the Naval Postgraduate School. The workspace contains
various data analysis functions, data, and complete internal
documentation. This report provides a primer on APL, documen-
tation on each function contained in the workspace, examples

of the use of each function, and program listings.
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A USER'S GUIDE

TO THE OA3660 APL WORKSPACE

by
F. Russell Richards

Naval Postgraduate School
Monterey, CA 93940

I. INTRODUCTION

This report provides documentation for the OA3660 APL
workspace that was developed during the summer and fall quarters
of 1977 in conjunction with the offering of the 0OA3660 course,
Data Analysis, at the Naval Postgraduate School. The 0OA3660
workspace contains APL functions, variables, and data sets that
are useful for interactive exploratory data analysis. The APL
functions include selected procedures from the STAT1Ol public

library [6], and from Donald R. McNeil's textbook, Interactive

Data Analysis: A Practical Primer [5] (with some modifications).

The OA3660 workspace also includes functions written by myself
and students in my class and various utility functions extracted
from other public library workspaces. Documentation for each
function is contained in this report and in the OA3660 Public

Library Workspace.




The data sets include data contained in examples and exercises

in the above mentioned book, data from John Tukey's Exploratory

Data Analysis [8], data generated from test scores in the

0OA3660 class, and data extracted from a few other textbooks.
The data are cross referenced with the sources in a variable
named DATAMAP.

This report is intended for the user who has some experi-
ence with APL and who is taking a course in Data Analysis or one
who is already familiar with the basic techniques of interactive
exploratory data analysis as described in Tukey [8], McNeil [5],
and Mosteller and Tukey [7]. This report will not attempt to
explain the analysis techniques themselves, nor will it discuss
detailed APL concepts. It will give a brief description of the
construction of data arrays and transformations of data since
those are key elements in interactive exploratory data analysis.
It also includes a brief discussion of basic APL commands such
as logging into the system, loading workspaces, etc. For further
details on APL and the NPS time-sharing system, CP/CMS, the
reader is referred to the Naval Postgraduate School Technical

Note No. 0141-33, APL(CMS)-An Introduction [1]; the IBM report

#GH20-0906-1, APL\360-0S and APL\360-DOS User's Manual [2];

APL-An Interactive Programming Language [3] by Gilman and Rose;

and APL Programming and Computer Techniques [4] by Katzan.
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Each function contained in the OA3660 workspace is

discussed; the function syntax is given; the function

parameters (if any) are described; APL listings of the functions
are given; and at least one example is included to illustrate
the use of each function. An attempt has been made to assure
that every function in the workspace is completely debugged.
However, should any problems be experienced, the user is urged
to notify me of the problems. Users are also encouraged to
submit to me interesting data and APL functions that are use-

ful for interactive exploratory data analysis.




II. APL PRIMER

This chapter is written primarily for the user who is
not familiar with the APL programming language. We attempt to
provide only that material that the user needs to know about
APL to use successfully the OA3660 APL Public Library. There-
fore, we discuss in this chapter login procedures, basic APL
workspace management, error recovery procedures, creation and
storage of data, data transformations, function syntax, and
logout procedures. A user conversant with APL should proceed
to Chapter III.

A good understanding of APL would enhance the user's
facility for working with data arrays and performing interactive
exploratory data analysis. Therefore, we encourage th user to
seek out more detailed information on APL. References [1,2,3,4]

are all recommended.

A. Getting Started: Login

In order to use the OA3660 APL Public Library, the
user must have access to a computer terminal that has APL
capability linked to the Naval Postgraduate School IBM 360/67
computer. There are many different types of remote terminals
available for use,* and each has its unique features of oper-

ation. Therefore, the user should check out the operating

F———
The IBM 2741 terminals with a special APL typing ball, the
Intertec terminals, and some of the CRT terminals have APL
capability. 1In addition, there are several school owned
portable terminals with APL capability.




instructions for each terminal to augment the general instructions
given here.

If the terminal is wired directly to the computer, the
user need only turn it on to access the NPS CP/CMS Time Sharing
System. If not, the user must link to the computer via an
acoustic hookup. First, turn the terminal on to the correct
settings. Then dial the appropriate telephone number for
connection to CP/CMS.* When the shrill audible tone is received,
place the telephone receiver into the acoustic coupler which
is connected to the terminal. If all of the terminal settings
are correct, and if the time sharing system is in operation,
the user should receive the message "CP-67 ONLINE". At this
point, the user must log onto the system by typing (with the

non-APL character set):

LOGIN XXXXPYY

where XXXX 1is the user's identification number assigned by

the computer center, P indicates a private user ID (type G

if a general user without private disk space), YY is the terminal
number, and indicates a carriage return.# If the identifi-

cation number is valid, the system will request the user's password.

*

The telephone number and the terminal settings depend on the
terminal being used. For ASCII terminals (nearly all terminals
at NPS other than the IBM 2741 terminals) dial either x2611

(with speed setting at 110) or x3025 (with speed setting at 300).
For EBCDIC terminals (IBM 2741), dial x2701.

#On some terminals the user must depress simultaneously the keys
CONTROL and S in place of a carriage return even though there
may be a key so labelled. We will use (§§ to indicate a
carriage return for all terminals.

7
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The assigned password should be typed followed by a carriage

return:

PASSWORD @

If the password is incorrect, the system will reject the login
and ask the user to start over. If the password is correct,
the system will request the user's four-digit project number

to be followed by a four-character cost center code. The
project number must be assigned by the computer center. The
cost center code is the user's section identifier or department

code.

PPPPCCCC

If the project number is acceptable the system will respond with
a ready message indicating that the user is in the CMS subsystem
of the CP/CMS Time Sharing System. Otherwise, the user must
repeat the entire procedure.

Once the user has entered CMS he should switch on the

APL character set* and type

APL

*Switching to the APL character set may consist of flipping a
switch, changing a type ball or impact print set, or issuing
a sequence of program instructions depending on the type of
terminal.




to enter the APL subsystem. The system will then respond with

the message:

A*P*L\N*P*S

LIBRARY DOCUMENTATION SYSTEM... JLOAD 1 LIBDOC TYPE DESCRIBE.*
The user is now in APL, and all of its powerful features

are available to him. He may use APL in the calculator mode

somewhat as he would usea hand held calculator; he may define

his own functions to perform a sequence of operations; or he

may access the public libraries which ccnsist of commonly used
preprogrammed functions that perform a variety of useful compu-

tations.

In the next section we describe briefly the use of APL
in the calculator mode to generate, manipulate and store data. |
In later sections we describe the use of APL to transform the

data, and the use of APL Public Library Workspaces. The user |

is directed to references [1,2,3,4] for information about writing

functions in APL, and for more detailed information about primitive

g

operations in APL.

If any symbol other than the right parenthesis ) appears before
the word LOAD, the system is not properly translating the
character set into the required APL characters. If this happens,
the user should type the symbol that appears (represented here
by #) followed by the word OFF as follows:

#OFF

This will get the user off the system at which time he should
consult with the computer center staff as to the special
requirements for his terminal. Do not proceed in APL until
the character ")" appears before the word LOAD in the message
typed when APL is entered.

9
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B. Generating and Storing Data

Generation of data arrays is very simple in APL because
one need not be concerned with format. One must, however, become
familiar with the APL syntax. First is the assignment symbol
+« which plays a role somewhat like the = sign in FORTRAN.

It means to take the expression on the right and assign it to
the variable named on the left. Suppose, for example, one wants
to generate a vector of data named X* consisting of the four

observations: 3.15 12.57 8 6.003. One need only type:

% « 3.35 “12.57 &  §.003

with the decimal typed if needed and with one or more spaces
serving as delimiters for the separate observed values. (Real
numbers may be expressed in scientific format by use of the E
notation. 2.5E5 means 2.5 x 105 or 250000.) Extra spaces before
and after the assignment arrow, <, are not needed, but they will
not hurt anything. Additional values can be added to the vector

by using the catenate operator (the comma)# as follows:

*

Just about any name can be used for variables as long as the
first character is alphabetic and the other characters are
alphabetic or numeric. The character A 1is also acceptable.

#One must take care to strike the characters for the APL
character set. Several of the APL characters are identical

in appearance on the terminal keyboards to non-APL characters,
but different results are obtained. Among the characters
that appear the same are ) ' ( - + x & / : ; *,

10




% B B.26 T4 1.47 ‘

This statement says to catenate the three indicated values to
the end of the old data vector X and to call the resulting

vector X. The entire vector can be viewed by typing X

followed by the
x @

3.15 "12.57 8 6.003 5.76 4 1.47

In the above vector, the negative signs are typed using the
negative symbol (upper shift 2), not the minus sign (upper
shift +).

If one is entering many data values into a vector he
may require several lines of input to do so. Additional values
could be inserted, as above, using the catenate operator. How-
ever, a simpler way is to type a comma followed by the quad
symbol [ (upper shift L) and a carriage return at the end of
a line if more values are to be continued on succeeding lines.
The next line will automatically begin with the quad symbol
prompting the user to continue entering values. This is

illustrated below:

DATA « 4 & 8 12 & 2 ¢ © ¥ 1 2¢ 36 29 18,[]

gt 4 2 12 9 "3 W9 g 2 1 4

11
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If a value is typed incorrectly and discovered before
the is struck, the value can be corrected by backspacing
to the incorrect entry and hitting the line feed key.* This
will erase the incorrect value and everything to the right of
the value. Then type the correct values.

Data correction or modification after a line has been
terminated by a carriage return can be accomplished several ways.
One way is to determine the index of an incorrect entry and
assign a new value to that specific element of the data array.
For example, suppose one wants to change the third element from
8 to 4.81 leaving all the other elements alone. This can be

done by typing:
X[3] « 4.81

Multiple corrections can be made simultaneously as follows:

X3, 4, 51 « 4.81 5.9 ~3.26

The X vector would then contain:
3.15 12.57 4.81 5.9 3,26 1.47.

The index operator 1 (upper shift I) is convenient for
determining the index of a given value (or indices of a set of
values) in an array of data. If X 1is the data array and B

is a set of values in X, then X 1 B will generate the set of

*
On some terminals the line feed key is labelled LF.
On others, the attention or break key must be struck.

12




indices of the values of B in X. 1If a value appears in more

than one place in X, only the subscript of its first appearance

is given. For example, if X « 3.5 712.57 4.81 5.9 "3.26 4

the index of the value 5.9 is found as follows:

X3 5.9
4

Let B « 712,57 73.26. The indices of B in X are
given by:

X1 B
2 5

This operation could be useful for altering selected values in
an array. To illustrate, assume that we want to change the
values 12.57 and ~3.26 in X to 80 and 83. The operation

below will accomplish this change:

X[X » "12.57 "3.26] « 80 83
X
3.15 80 4.8 5.9 83 &% 1.%7

Additional values can be inserted at any position in the
vector, and values can be deleted from the vector by using the
take "t", drop "+", and catenate "," operations. The take

operation with syntax

et X,

13
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selects the first r elements from the vector X if r is

positive and the last |r| elements if r is negative. The

drop operation with syntax
r + X

deletes the first r elements of X if r 1is positve and the
last |r| elements if r is negative. If |[r| 1is greater than
the number of elements in X, r + X will insert zeros to the
right of the elements of X until |r| elements are obtained
and r + X will result in the empty vector. The examples below

demonstrate the take and drop operations.

X
3.1% T12.57 4.81 5.% T3.26 "4 1.4}

3 + X

3.1 "12.57 4.9l

9 ¢+ X
3.15 "12.57 4.81 5.9 "3.26 4 1.47 3.158 "12.57

2 + X
4.81 5.9 73.26 4 1.47

4 + X
3.15 712.57 4.81

14




The take and drop operators can be used in conjunction

with the catenate operator to edit data vectors. The examples
below illustrate some ways this can be done.

Let

X«1 2 3 4 5 6 7 8 9 10.

Create a new vector Y consisting of the first four elements
of X followed by the elements 11 12 and then the last

three elements of X; i.e. Y=1 2 3 4 11 12 8 9 10.

Y« (44X, 11 12, (3 + X

or Y « (4 + X}, 11 12, (7 + X) (}9

et W<« 0 i O (S 4 ~5. Create a new vector Y con-

sisting of the first eight elements of X, followed by the number

25, followed by the middle four elements of W.

Y « (84X, 25 (Lv(5+wW)

A few comments about the above operation are in order. APL
always operates from right to left except when parentheses are
used to override the standard order of operation. Thus, (5 t+ W)

is the first operation executed. This results in the vector

0 "1 T2 T3 74. The next operation is (1+0 "1 "2 3 T4)

which gives "1 72 73 74. This is catenated to 25 yielding
23 1 "2 "3 4 which is then catenated to (8 t+ X) giving

}F 2 3 % 5 8 T 8 '3 1 "2 3 4

15
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In data analysis one often wants to compare different
groups of data or to relate one group to another group. Many
of the functions in OA 3660 require the data arrays be matrices
whose columns represent the different groups and whose rows
represent the various observations for each group. Let us see
how a data matrix can be created. Suppose for example that one

wants to create the matrix:

N 0w+
o O N

The easiest way to create A 1is to create a vector consisting
of the eight elements and then reshape the vector into the
desired 4 x 2 array. The reshape operator p can be used to
reshape a vector into any specified size. The matrix A is

created by the operation:

A+(4,2)p12345678

The general syntax for the reshape operation is A <« (N,M)pB
where B 1is a vector, or scalar, M is the number of columns of
the array A, and N is the number of rows of A. The first M
elements of B will be used for row 1, the second M for row 2,
etc. If there are less than M°'N elements of B, the elements

will be repeated from the beginning as many as are needed. 1If

16
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B contains more than M-N elements, only the first M-*N will
be used. Try a few examples to see what reshape does.

Remember that the reshape operator fills up matrices
row by row. Suppose that the user entered the data into the
vector by columns; e.g. B«1 3 5 7 2 4 6 8. How can the
4 x 2 matrix A be generated? (4,2)pB will not work since

that would give

(o) W SRR © LI )
0 g W

However, if one requested (2,4)pB one would obtain

What we need now is to transpose this to obtain A. The transpose
*
operator is § (upper shift 0 overstruck with upper shift / ).

This sequence of operations can be combined as follows:

A« §(2,4) B

The operator o is also useful for determining the
dimension or shape of an arbitrary variable. When used for

this purpose it is called the shape operator. The syntax is

p2 @ib

*Type shift 0 (oh), backspace, and type upper shift /.
17




Table 2.1 illustrates the results of the shape operator when

applied to selected variables. The first entry is the scalar 3.

APL considers all scai«rs to have no dimension (not dimension 0).

Thus, pZ2 is the empty vector. In the next to last case, the
variable Z is defined to be 10 (iota 0). (This represents
a second use of the index operator 1 where the operator has
only a right argument. If K is any nonnegative integer, K
is the vector consisting of the first K positive integers.
For example, 13 would be the vector 1 2 3.) The use of

the index operator in Table 2.1 is a rather special one. APL
interprets 10 as a vector with 0 elements, hence the result
0 for pZ. This probably is puzzling to the reader, but it is
really quite handy. The reader should simply commit to memory
the facts that scalars have no dimension and the empty vector
has dimension 0. 1In the last entry of Table 2.1, Z is defined
as the 1 x 3 array consisting of 1 2 3. This array appears
to be identical to the vector Y « 1 2 3, but APL makes a

distinction between the two.

VARIABLE 02
4 <. 3 =
2«2 3 5 3
g+ {2,2)p 1 2 3 4 2 2
Z « 10 0
2+ (1,3)p 2 3 9 1

Table 2.1: THE SHAPE OPERATOR
18
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The last APL operators discussed in this section are
the grade up and  -ade down functions. These two functions,
denoted A and V,* give the indices of the elements in a
vector in order of magnitude: ascending order for grade up
and descending order for grade down. This is very useful for
data analysis since much of our work requires us to sort the
data. These operations accomplish this easily. Here are some

examples:

A+«9 312 6 €« "2 3 T "5 11
A

In the grade up of A the first element, 8, says that the
eighth value of A should be taken first; the second element,
5, says that the fifth element of A should be taken next,
etc., to sort A 1in increasing order. Similarly for grade down
to sort in decreasing order. The sorted arrays can be written

as follows:

A[A]

% 2 3 4 & 7 9 11 13
A[YA]

12 11 9 7 &6 4 3 2 S

*
These symbols are upper shift H and G, respectively, over-
struck with upper shift M.

19




We have only scratched the surface of APL features

useful for generating, modifying and storing data. The collection
of operations discussed here will, nevertheless, enable a user

to do most of the things that he requires to generate, correct,
modify and store data. In the next section we discuss arithmetic
operations in APL so that the user can perform calculations and

transform data arrays.

C. Arithmetic Operations

In this section we discuss some of the basic arithmetic
operations. We restrict attention to those operations most fre-
quently used in data analysis.

The symbols used for the basic operations of adding, sub-
tracting, multiplying, and dividing are the standard ones used
in mathematics: (+, -, X, %).* However, in APL these operations
are more powerful than their equivalents in most programming

languages since the operations can be applied to entire vectors

or matrices. When used with vectors or arrays, the operations

are applied componentwise. This requires that the vectors or arrays

have the same size. An exception is made for the case where one

of the arguments is a scalar. When this happens APL adds,

*
The subtraction sign is upper shift +. Do not confuse this
with the negative sign which is upper shift 2.

20
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subtracts, multiplies or divides the scalar to each element of

the vector or array. Of course, the operation can be applied
to two or more scalars as with any other programming language.

The examples below illustrate the basic operations:

<S5 T8
B«"1 2 1 2 (B
A+B @

2 x A <E§

6 10 14 16

3+B GI}

2 1 4 5

¢« (2, B0k @
c @3

21
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D+ (2,2)0B @
D

1 3
1 2
c+B (OB
3. 3
8 10
c: 2
1.5 2.5
3.5 4.0
3x4+5
27
12~3x2
2

The last two examples are included to re-emphasize the
right-to-left order of operations in APL. Thus, 5 is added to
4 to give 9 which is then multiplied by 3 to yield 27. Similarly,
in the last case, 2 is multiplied by 3 to give 6 which is then
divided into 12 to yield 2. Unlike some other languages there
is no hierarchy of operations other than right to left. Of
] course, parentheses may be used as in algebra to change the

priority of operation.

(3 x 4) + 5

17
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In addition to the four basic operations, data analysis i
frequently requires power, log, reciprocal, and exponential
transformations. As with the four basic operations these can
be applied to scalars, vectors, or matrices.

Table 2.2 presents the syntax for these operations.

Trans formation Syntax
x2 X * a
en X ox !
1/X X
eX *X

Table 2.2. SYNTAX FOR DATA TRANSFORMATIONS

Here we give examples of these transformations:

X+«1 2 3 4 5
R

1 1.41421 1.73205 2 2.23607

X * 2

1 0.125 0.037037 0.015625 0.008

' The symbol for the logarithm is the upper shift O (oh) over-
struck with the asterisk (upper shift P). '

23




ox (R

0 0.693147 1.098612 1.386294 1.609438

x @

1 @.5 @.333333 0.35 0.2
X%+ "3
1 0.793701 0.693361 0.629961 0.584804
(Recall that APL operates from right to left so that the operator
above raises each element in X to the -1/3 power.)
*X@
2.71828 7.389056 20.085537 54.598150 148.413159
The logarithm of a number N to an arbitrary base B can be
determined by typing B & N; e.g.,
10 & 1000

Three other useful arithmetic operations for scalars,
vectors, and matrices are the ceiling [, floor L, and
absolute value |. All of these can be used with a single right
hand argument or with both left and right arguments.

The examples below illustrate the use of these operators:

Monadic (one argument)

2.7 6 0.08 3.6

Joue 3 (Gives smallest integer > argument.)

L2.75 6 ©.08 3.6

2 6 0 4 (Gives largest integer < argument.)

[2.75 6 0.08 3.6
2.75 6 0.08 3.6 (Gives absolute value of each element.

24




Dyadic (two arguments)

3 L5 W 2 el

3 8 (Gives the maximum of each component.)
3 55 "2 8
2 5 (Gives the minimum of each component.)
3 ¢ ToH @2
E 0 2 % (Gives the remainder after dividing each element by 3.)*

Clearly, the floor and ceiling operators are useful for
rounding values. One can select any number of significant digits.
If one wants to round values to the nearest integer, one should
type L0.5 + N. If, say, four significant digits are wanted,
one could type (L.5 + N x 1E4) : 1E4. The examples below

illustrate the use of | for rounding:

N « 0.0835126 12.51877623 1:33333333 5.25
L.5 + N

o 13 1 5
(L.5 + N x 1E4) : 1E4

0.0835 12.5188 1.3333 5.2500

Another operator, the reduction operator /, allows
the operations discussed above to be applied to all the elements

of a vector or to the rows or columns of a matrix. The syntax is

—
All remainders of K|N are expressed as positive integers in

the set 0, 1K-1. If a remainder is negative, K is added to
z€.
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f/A where f «can be any of the arithmetic operations discussed
above and A 1is a vector or a matrix. The result of this oper-
ation when applied to a vector A of size n is the scalar
A[l] fA[2]f --+- fA[n]. When applied to a matrix M having r
rows and c¢ columns, the result is the vector B of dimension r
where B[i] = A[i;1] fA[i;2] £ --- fA[i;c] for i =1,2,...,r
(column reduction). The matrix M can be reduced over its
rows by typing £/[1]M. The examples below illustrate the reduction
operation:

+ £ 3170
15 (the sum of all the elements)

x/1 3 7 4
84 (the product of all the elements)

F/ZL 3 7 4
7 (the largest element)

M < (3,2)p3 1L 2 6 5 4

M

3 1

2 6

5 4
-/M

2.4 1 (differences of elements in rows 1, 2, and 3)
L/M

1 2 .4 (minimum values in rows 1, 2, and 3)
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+/[1]1M

10 1 (sums of elements in columns 1 and 2)
r/[11M
5 6 (maximum values in columns 1 and 2)

Finally, we describe the inner product operation and
the matrix inverse. The inner product, like the reduction
operation can be applied with any general APL operators. The
syntax is Af.gB, where A and B are vectors or matrices
(which must satisfy certain size restrictions) and f and g
are any general APL operators. For vector arguments, A and B
must be the same size, say n, and the result is given by
£f/A[1]gB[1] A[2]gB[2] s A[n]lgB[n]. For matrix arguments
the number of columns of A must be the same as the number of
rows of B. The result is a matrix of size n x m where
pA = (n,k) and pB = (k,m). The (i,j)th element of the result
is £/Ali;1)loBl1:;3) Ali:;2)lgBl2;3] ... Ali;klgBlk;jl. The
reader should recognize the operation above as matrix multi-
plication when f 1is + and g is x. The examples below
illustrate the inner product.

X«1 4 3 2

¥ «2 3 &k 2

X+ .xY
21 ((1x2) + (4x3) + (3x1) + (2x2))

Xx.+Y

336 ((1L+2) x (4+3)

X

(3+1) x (2+2))
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3
5
3
3
A+ .xB
7 7 4 (the matrix product of A and B)
21 19 10
33 31 16

The domino operator [ (type [, backspace, *) is used to
solve for the matrix inverse of a nonsingular square matrix.
The inverse of a nonsingular square matrix C is found by

typing BC. For example,

C+2 Top & 1 0.

C
1 1
0o 2
EC
1 -0.5
0 0.5
C+ . x HC
1 0
0 1
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D. Workspace Management

In the previous sections we have seen how data are input
and variables are transformed. In this section we describe how
the user manages his APL workspace so that he can save data for
use from one session to the next; he can load public library
workspaces; and he can use functions available in the public
library workspaces. For information about writing functions the
user should see references [2,3,4].

When a user types APL he is put into a clear APL work-
space. In this clear workspace data can be created and any of
the operations described in the earlier chapters can be performed.
If the user wishes to maintain the data or results for future

use he must save the workspace. This is done by typing

) SAVE WSNAME

where WSNAME is an arbitrary name (first letter alphabetic,
eleven characters or less) that the user selects for the workspace.
This private workspace can subsequently be loaded into the user's

active workspace by typing

) LOAD WSNAME

This causes the active workspace to be cleared and a copy of
the named workspace to be written into the active workspace.
Alternatively, if the user does not want to clear out the contents

of the active workspace to bring in the named wcrkspace, he can

type
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) COPY WSNAME

This will simply augment the existing contents of the active
workspace with the contents of workspace WSNAME. However, if

an existing variable or function in the active workspace has the
same name as a function or variable in workspace WSNAME the
latter will replace the former.

Any modifications, additions, deletions, corrections,
etc. that the user makes to a copy of a workspace will affect
the active workspace, but will not affect the‘pquanent copy of
the workspace maintained on his private files unlé;s thg\user
saves the so modified active workspace. This can be accomplished
by typing ) SAVE WSNAME (or simply )SAVE if workspace WSNAME
were LOADed) .

The user can determine the name of the active workspace
at any time by typing JWSID (for WorkSpace IDentification).
Similarly, he can change the name of the active workspace by
typing )WSID NEWNAME. A list of all the user's private APL
workspaces is obtained by typing )LIB. Entire workspaces can
be permanently destroyed by typing )DROP WSNAME. (Be careful
with this one!)

Within an active workspace, a user can obtain a list of
all of the functions contained in the workspace by typing ) FNS.
The functions will be listed alphabetically so that all functions
from those beginning with a certain letter, LETTER, onward can

be obtained by typing )FNS LETTER. Similarly, a list of

30

PPpS——




variables in the workspace can be obtained by typing )VARS or

) VARS LETTER. Typeout can be terminated at any point by
hitting the BREAK or the ATTN key. Variables and/or functions

can be deleted from the active workspace by typing )ERASE LIST

where LIST is a single function or variable or a list of functions
and variables to be deleted. Names in the list should be
separated by one or more blanks. Two other system commands
allow the user some control over his APL environment. These
commands control the number of digits printed out and the width
of a typed line. They are )DIGITS N and )WIDTH N, where N
is the number of digits to be printed or the desired line width,
respectively.

In addition to his own private APL workspaces, the user
also has access to all of the APL public libraries available
at NPS. These libraries have numbers between 1 and 999 and are
intended to hold workspaces of general interest. See [l] for
a list of the public library numbers. The contents of a public
library can be displayed using the )LIB command followed by

the library number. For example,
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JLIB 1

A-DISK R/0

IOFNS 17.25 7/09
PLOTFORM 17.25 7/09
NEWS 15.54 8/27
WSFNS 17.25 7/09
TEXTEDIT 17.26 7/09
FORMAT 17.26 7/09
CATALOG 15.17 7/14
MAILBOX 12.50 7/14
MULTIPLO 14.06 7/18
FILEFNS 17.18 8/14

The list contains the workspace name and the time and date that
it was last modified.

A copy of a public library workspace can be put into the
user's active workspace by typing )LOAD n WSNAME or
) COPY n WSNAME where n 1is the library number and WSNAME the
workspace name. (Recall the differences in LOAD and COPY; LOAD
will first clear the contents of the active workspace.) Selected
functions and variables from a workspace (either public or

private) can be copied by typing

) COPY n WSNAME OBJECT

or
) COPY n WSNAME GROUP

32

S RS SR S S,




where OBJECT is a single variable or function that the user wants

to copy into his active workspace and GROUP is a group of variables

and/or functions that has previously been defined for WSNAME.*
When a public library workspace is brought into the

user's active workspace, documentation can usually be obtained

by typing the word DESCRIBE. It is somewhat standard procedure

to document public library workspaces with a DESCRIBE variable

giving general information and with each function in the work- i

space being documented by a "HOW" variable. Type the name of i

the function followed by HOW with no intervening spaces. For

example, documentation for the function STEMLEAF in public

library 2 OA3660 is obtained by typing STEMLEAFHOW. "HOW"

variables generally describe the function syntax, parameters,

input/output requirements, etc. Of course, the user can determine

if a workspace contains this sort of internal documentation

by typing )VARS.

When the user has completed his work session he can logout

by typing )OFF. If he wants to get out of APL but not logout,
he should type )OFF CMS. Then, he should switch back to the

standard keyboard.

*
The group structure for the OA3660 workspace is discussed in

Chapter III.
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E. Error Recovery

This section describes recovery procedures that the user
can employ if he receives error messages during execution
of functions contained in a workspace. Usually, error messages
received when functions in public library workspaces are executed
are the result of improper syntax or problems with the shapes
of the arguments. As soon as an error is detected, execution
of the function is suspended, the number of the line containing
the error is typed, a caret is inserted at the position in the
line that the error occurred, and an explanatory error message
is printed out. When the function is suspended the values of
all variables determined up to the point of suspension can be
obtained by simply typing the variable name. All of this makes
error discovery and correction quite simple. From the point of
suspension the user can branch to any line of the function by
typing + n, where n is the desired line number. If n is
omitted a branch is made outside of the function. Many types of

calculations can be performed while a function is suspended,

including the execution of other functions. However, the function

will remain suspended until a branch is made as described above.
Suspended functions tend to clutter up the user's workspace so
that suspended functions should not be left pending. A list

of all suspended functions can be displayed at any time by
typing )SI (state indicator). If several functions are listed
as being suspended, the user should type as many branch arrows

(»), one per line, as there are asterisks displayed in the list.
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Since the functions contained in the public library
workspaces have been tested extensively, most of the errors
that are encountered result from improper function syntax or the
use of arguments that are not conformable or of improper size.
The documentation contained in the next chapter shows the proper
syntax for each function, and gives the requirements placed on

the arguments.
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III. THE OA3660 WORKSPACE

This chapter provides documentation for the public
library workspace, 2 OA3660. General workspace documentation
is contained in the DESCRIBE variable and in the lists of
functions, variables, and groups. Short writeups are given
for each function in the workspace via "HOW" variables, and
examples of the use of each function are provided. Data are
contained in the workspace to provide easy illustration of the
functions. The data are described in the DATAMAP variable.

Finally, the actual APL programs are displayed.

A. General Documentation

The OA3660 APL workspace is contained in public library 2. |
Therefore, the user must type )LOAD 2 OA3660 or )COPY 2 OA3660
to create a copy of the OA3660 workspace in his active workspace
area. The functions and variables contained in OA3660 are

displayed by typing )FNS and )VARS as shown below.

YEUS
AU AvOV 4 A3k A3hASk BOXPLOT CadTSaUAkA COL&k4S
COMPAKRL CONDENSY CONTINGENCY CORRELATTION I L KT
Iyvey? KS LINE LIT LSLTiNE MELPOLTSH suSTATS iJYNSY
ONsd ONE3 PARTTAL KRLEGKESS SCAT SHOWEKES SPLIT STATISTICS
STEYLEAF SUMS & THICE UTCOND
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JVARS
AGES ANDHOW  ANOVAHOW A3KRAOW  A3RSEHOA BOXFLCTaUA
CHICKWTS CHISGUAREAOA COAL CODERESHOA COMPARLAGA
CONUENSKEAON CONSUMPTIOU CONTINGENCYdOY CORKELATION4OY Ck
CuI%bS DATAMAP DEATHS ULP DEPTH DESCKTEE DISCOVEHTES
DhkAFen  6PSTLOV GRADESY1 GERADES2 HYUROPLANTS THSKECTS KSA09
LAVDAREAS LENGTH LIWK#O4d LSLINEHOW HMEDPOLTSildOH 4I S8
MORTALTTY MSTATSHON NDIVX NOIVY VGAP HORMa e H0TS
N NUMSUMHOW ONEdH40W ON&340W OFTION FAKTTALHOY
EFRECIPITATION PheSKATTNG EEGRESSHOW REESTDS RIVERS
ASELECT SCALK SCATHOY SHONRESHON SPLITHOY STATISTICSHOY
STeuLEAEHOW TESTX TESTY PHATCEAOH JSPOP VOLCLuD
YARFLULGAKS Wiy YIDTH AITNTERCEPT Ca

Notice that there is a variable callecd DESCRIBE. This variable

gives general documentation about the workspace.

RT4E VLSCRIBE VARTABLYE PROVIDES GuNEKAL DOCUhE {TATTON
AFUK THE ENTIRE VORKSPACE. SIwPLY TYPE ‘DESCRTIER' 10
ROLTAIN T4k TWNFOKA4ATTION.

UKSCRIEBE
043660=-0ATA AVALYSTS

DATE: JAWUAKY 1978
PROGKAMMER: F. KUSSLLL RICHARDS

THIS WORKSPACE CONTATNS FUNCTIOGS AwD VARKTABLES USEFUL Fls
EXPLORATORY TUTERACTIVE DATA ANALYSIS. FOR TINFORMATION O# Juas
USt UF Tabk FUNCTIONS TYPE THH FUWNCTION VAL FOLLOWELD bY YHO4" .
r'OR SKAMPLG, TYPH STEMLEAVHOY FOKR DOCUNEYTATTON ON £ HUGCTTDu
STeEulLkKAF. SOME FUWCTIONS ARE USED O4LY AS SUBPROGKALS FOR OTana
PUNCTIONS Al WILL WOUL HAVE A "HON' VARTABLE. FCERE :OkE DeTATLED
DOCYSENTATION Sbe Tdk WPS TECHAWICAL KEPOERT, A4 dSkX'S GUTULE T it
JA30660 APL WwWUORASFPACE, 3Y . EUSSELL ®KICHAEKDS Ok ONALL
ICNBTL'S BOUK, TUTEKACTIVE DATA ANALYSIS.

Tk #OkKSPACHE ALSU CONTAINS VARTOUS SHALL UATA SETS kus
TLLUSTKRATTON OF Tak FUNCTIONS. TYPL DATAMAP 7O OBTAIA
JTOeuTIVICATION OF THE DATA AKKAYS.

THE USER CAN SAVE SPACE InN HIS ACTIVE WwORKSPECE bY COPTTHG

oMLY THOSE BUNCTIONS AND VARTALLLS I8BDEY T0 PeRFORN Y
veCESSARY TASKS. RUNRCTTOWS AND VARTABLAYS dke COVVSITESTLY

COLLECTED INTO GhOYPS WHICH ARE TOENTTEILD TN THe VHOA
VAKTABLES. FEOK BXAMPLE, TF THK YSER WANTS TO GsVuKATE STRLLWVAR
Jk BOXKPLOT UISPLAYS He CAl COPY THE DISPLAY GhOUF AS FOLLOWS:
JEOPY 2 0A3660 DISPLAY
THE GKOUP CUNTATNS NOT ONLY TdrE FUNCTIONS BUYT  ALSD  ELL
R JUITkED PARAMNETEL.S AND DOCUMENTATION.
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There is also a variable named DATAMAP which describes the

data contained in OA3660 and provides a reference to the data source.

This is shown below.

R4l VARTABLE DATAHAF PROVIUDLS FHEFIRMATIOW AbLUT i
AUATA SETS COUTATHED Th THE JORKSPACK. JTT GFisS Tiak
RSOUECE 0F ZACH DATA SET AND Tay SIZE OUF Taws DATA Anlal.
RUTMPLY TYFs '"DATAUAP' FOK DATA LOCUAENTAITON.

JATALAP
TdIS #OKKSPACEL CONTATNS SKEVAERAL VAT A 5678 THAT CA4  bE  YsSs! y
TLLOST AT THE FUNCTIONS OF TO SERVE AS 4Qus¥ORK PEOLLEAS. LHE
sHTIRE COLLECTION OF DATA ARRAYS IS CUNTATIEL Ia Ta8 GhOJP HAL-

LALA. THE LVATA CAmE FROHM THE FOLLOJING SOJKCHES:
C1YORAPER, WNaHe ARG H. SHEPH, APPLEED. HEGRESSION A#dABYSIS.
dITLEY AdD SONS.
(2)CNETE, Dokeos INTERACTIVE UATA ARALYSIS, ADUTSON=-YWESLEY.
C3)ILLEE, I. AND J.&. BREBIND, FPROBABFLITY Awd STATISTICS
FO& ENGTNEEKS, PhewlTICL~aA4LL.
(8)YRICHARDS, F.EKk., CLASSR0OQ! GRADES.
CS)TUKEY, JOHY, EXPLORATORY OATA ANABYSIS, ADDISON=#LSESY .
Tay TABLE BELOW LISTS BACH DATA ARRAY, THE VDINENSTO8, Tai SOUEC:
(USING AUTHOR ABBa&VIATIONS), ARD PAGE OF CHAPTE& IUts:&S.

VAT A oUAT A SOSRCE
AGES 42 YC(L.17)
CHECKWTS 14 6 #C(2.30)
CUAL 49 TU
COGSUHETION Sl HMC (P . 100)
CKIWES 50 4 WC(P.132)
UVEATHS S5 4 MC(F.94)
VDISCOVERTES 100 G e Mo 1)
UHAPKEX 13 4 g8(P.178)
UKAPERY 13 DE(P.178)
GHAUES 1 25 .9 J
GHRADES?2 1% 5 I
AYDEROPLANWTS 3y TUYLTH3)
JTHSECTS 12 6 MO(P.12,36)
LANUAKKAS 48 WC(P.9)
MOKTALITY 5 4 TU(CH.165)
PRECTPITATION 69 MC(P.3)
PRESKATTNG 114 MC(P.126)
ETVEKS 141 MC(P.14)
FESTX 10 2 MP(P.253)
TeSTY 10 MNE(P253)
USEOF 19 2 TU(CH«8)
VOLCAND 219 TU
NAhPOLREAKS Y b MC(P.28)
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Finally, notice that there are "HOW" variables for most
of the functions contained in the workspace. (The only functions with-
out "HOW" variables are utility functions which are used by other
functions, but which are transparent to the user.) These variables
provide documentation on the use of the functions. For example,
documentation on the function SCAT is obtained by typing

SCATHOW.

SCATHOW

SYurAX: SCAT AkRRAY
PARAMETEKS :

(1) WID= CONTROLS Tdk HORITZONTAL SIZE OF TduR DISPLAY

(OEFAULT=30 CHARACTERS).

(2) DEP= CONTROLS THE VERTICAL SIZE OF Tuak ODISPLAY

(DEFAULT=15 LINES).

(3) NDIVX, 4DIVY= NUMBER OF UNITS 04 X= AND Y=AXKES,

RESPECTIVELY (DEFAULT=4,4).
GROUP: RELATIONS, S400TH, COMPARISOHNS
DESCRIPTION: SCAT PROUUCES A SCATTER PLOT OF THE DATA COWTAINYD
IN ARRAY. THE ARGUMENT ARRAY CAN BE A VECTOR OR A MATKIX JITd AS
MANY AS 9 COLUMNS. I¥r A VECTOR OF SIZE N, THOSE VALUES ARL
PLOTTED VS. THE INTEGERS 1 TO N3 IF A UATRIX, THE SECOND, TdIRD,
ETC. COLUMNS ARE PLOTTED VS. COLUMN 1 ON THE SAME AXLS.
‘ DIVISIONS ON THE AXES OF THE PLOT ARE NOT EXPLICITLY PRINTwD,
; EXCEPT AT Tdt LXTHEMES OF THE PLOT. THE USER CAN CONTROL THk
RESOLUTION OF THE PLOT BY MODIFYING THE PARAMETERS WID, DarP,
NDIVX AND WDIVY. PRINTING TIME INCREASES DRAMATICALLY WITi
keSOLUTION; THEREFORE, OTHER PLOT PROGRAMS SdAdOULD BE JSED IF dIzi
RESOLUTION IS DESIAED. FOR A SINGLE GROUP OF DATA, TH& NUMBELR &
(2sN<9) WILL B& PRINTED IF N POINTS LIk CLOSE TOGETHER ON THE
DISPLAY. FOR MULTIPLE PLOTS ON THE SAitE DISPLAY, THE LETTER A
REPRESENTS GkOUP 1, B REPRESENTS GROUP 2, KTC. FPOR 2 POINTS
CLOSE TOGETHER THE LETTER WILL BK PRINTED WITH AN UWDERSCORE.
TugE DISPLAY CANNOT HANWNDLE 3 OR MORE PEOINTS CLOSE TOGETHER TF
THLKE ARE MULTIFLE PLOTS.

The format of SCATHOW is followed for every function. The
function syntax, the user controlled parameters, the group (or

groups) containing the functions, the subroutines used by the
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function, and a brief description of the use of the function
are displayed.

The functions and variables are grouped into APL groups
for ease of handling and to conserve space. The group structure

is described below.

YJGRPS
COMPARISONS DAT A vISPLAY DOC ESSewTTALS GETT
LELATTONS S5u007T4  STATS TwOWAY

JGRP COUPAKISONS

CONDENSE CONDENSEHON NUM MISS urcour  #MT SCAT
SCATHOAN LINE LIN&EHOW4 NDIVX ADIVY ¥ID DEP DEPT & iGAP
COMPAKRE CONPARE404 FILL NUUSUM  NUMEUHH0Y ESELECT A4D

AiiDd0¥  LSLINE LSLINKHOW

JGRP DATA

AGsS CHICKATS COAL CONSUMPTION CRIMES UEATHS
VISCOVERTES DRAPERX DRAPSRY GRADESY GRADES2 AYUACPLAWTS
TWSECTS LANDAKEAS MORTALITY PRECIPITATION PRESKATT NG
RIVEKS TkSTX TESTY USPOF VARPEEEAKS VOLC AN

JGRF UISPLAY

ECEMLE AF STEALEAE OV wIDTH -~ BC4EE LI BORPLOY
BCKPLCTHOA LEWGTH  FILL WUAEUT NUASULACA BIES Fh
Ch

YGRE LOC
AWUHOW — ANOVAHOW A3KHON  ABKSERHON BOXPLOTHOY
CHISQUAREAOA CODERESHOW CONPAKEAOY CONDEVSE 40
COATINGENCYHO4 COKKGLATTON4OWN — DATAMAP [ESCRIb® K5134
LINEGOS LSLINEAOW HEDEOLT SHHUA 4STATHON iS04
ONEHAON OWE3UHON PARTTALHON REGRESS 404 SCATHOY Sa0OFA=Sa0
SPLITHOY STATISTICSHON — STHILEAFHOA THICEHOY
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YokE BESSENTIALS
Aub AVOV 4 A3n A3LRSK BOAPLLAOT
COMFAhEL CUOuUENSH CONTIWGENCY
UKPTH EPSITEGHN PILE [OVE INPYT
LobLT e MEDBOLZSH 298 woIvx
wliiiSdia 0Owsd Owz3 OFPFZ8N hRELKRESS
SuOuhes ODELET STaMLKE 4 SU%5Y

[}

HMOTATS PAKTIAL STATISTICS

YGRE GFIT

—
CHIS20ARE C O

CORRe LATZUN 24

) LERGT LT &5 (A
VUIVY yOLNEEEECTS J
RES-DS SCALL SCAT

T4ICk FITCCAL  #7L T 4T

RSELECT

A BTERCaPT

LTV K

4Nov A4

XS KSHOA CHTSYUAKL CHTSqUAkEHOY
JurP KELATICHS
Liuk LIVEACW LELIGE LELIWEHCY REGHESS REGLRESE Al
ANLHCY HCELECT SCAT SCATECY 41U UEF S OLY & tLivY
SENEEHCEEY Far (/7
)GrP SEHOOTd )
SPLEIT oNE3 ONbH A3k A3RSK THICE SCAT SPLITuOV
A3KHON  A3KSKHOW ONE3uON OWNEHHON TWICKAOA SCATHO v
NuIvY WU DEP
JGRP STACZS
CONAELATICH " h VU LMSTATE  PARTLAL STATZESIES
CORRELATICWACw aSTATEHCY PARIZALACY STATISTICEU
JGRP TAHOWAY
MEDPOLT SA MEDPOLT SHHON LINE LINEHOY LSLINE LSLINEZ104
KESIDS &PSTLOW JURAEFFECTS SHUNKRES CODERES KSLL&CT Sd04ht.oaUx
COVEKRESHON AWD ANDHOW CONTINGENCY CONTTuG:aENCYA04
AoV hd0v OPTION INPUT SUMS ¢
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The user can conserve space in his active work area by
selectively loading or copying only the required functions or
groups. We have attempted to anticipate the type of analyses
that the user will attempt, and the group structure has been
selected with the objective to combine functions and parameters
which naturally go hand-in-hand. A specific group can be

selected by typing

)COPY 2 OA3660 GROUPNAME

where GROUPNAME is any one of the groups listed above. Two of
the groups, ESSENTIALS and DOC, are especially useful. The
ESSENTIALS group contains all of the functions and default
values of all of the required parameters. Documentation and
data are not included. The DOC group contains all of the
documentation (DESCRIBE, DATAMAP, and "HOW" variables).

The user may want to load the entire OA3660 workspace, check
on some of the documentation, and then erase the group DOC

to make room for user generated data and other functions or
variables. The DOC group can be erased by typing )ERASE DOC.

Similarly, any group can be erased by typing )ERASE GROUPNAME.
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The following sections give brief descriptions (the
writeups contained in the "HOW" variables) and examples of the
functions contained in the OA3660 library. Each function descrip-
tion gives the syntax, a list of the parameters, a list of the
groups which contain the function, a list of subroutines (other
functions) used by the function, and a narrative about the use
of the function. The narrative tells what the function does,
describes any restrictions on the function arguments, and
indicates how the function parameters affect the output. The
order of presentation of the functions follows what appears to
me to be a natural sequence of exposure to tools of data
analysis.

The HOW variables are listed alphabetically in Appendix A,

and the APL program listings are given in Appendix B.
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B. Function Descriptions and Examples

YoubP DISPLAY

ST LE AR STELLEAFADY HEDEH SCALE LIF el AP
BOXBLOTHEN LEnwGTn  FILL NUGED QeSS d LA
Ch
SrELLE AW
SYNTAK STENMLEAF VECTOK
GhOUP: DISELAY
Clnaib!Te 8y
(1) WIUTH~ CCATROLE Tuf ~ILUTd (CHAKA Fry LIk
THF ULISPLAY (LEFAULT=T05.
(2) SCALE-~ VARIES ThE DEPTH (SIHu ru.ﬁ*dﬁu/ NF
DESEPLAY T4 UNIESE GOF 35 24 38 045 TZ49&8 A FCikhk CF 3
SELECT Au INTFGER FEO4 1 T8 3 (DEFAULT=1).
SUBPRCGHAM: LI
DESCRIPTIONs STEMLEAF GENEKATES A SVEW AND LEAF owISPL&Y 7
FECTEOR OF CBSERVATICOWS. THE FPUNCTLON A0TSR ATICALEY SCALES
DATA USING A SCALING KROUTINE BASEL O THE RAwGE AUd SIZE OF
JAJA VECTYOKR. bY VAAYIuG THE ECALK PAHA“ Fiek TIR FSER CARW Od
THE SIZE OF THE STEM, BUEF IT WILL KCOT RECESSARILY BE SCELE
Luﬁ AJuUw; SPECIFIED. TRY VARIZUS VAL UPF Y A (s SR . T
WhICH CHOICE YIELDS THE BEST DISPLAY. IF A LFAEAF (CC&4TAIARE
YANY ”HAhAfTﬂhF 78 LEE  PRINZED Q% 4 ELuE, THE LIk JILL
TRUNCATED AGD TUE NUNMBEE OF TRUNCATED CHARLCTKFRE #4ILL oF AR L]
AT THE BND OF THE LIWE. Il THE STEE ITJNTERVAL [ES ZE9C Lk
FOAER OF ”FN, THE LEALES HNAY CONEALIR THE CHARKACTERS A,5.,7
TN ADDIGESGH B0 T4E DEGIES 035 ceenSe 2N HHIS. TASE S

CHARKACTERE A T2 w» REPEFSERT TdE alllhbERS 10 T2 19.

SCALKE
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Ceulbe Ak VOLCAWD

32125666799
2112001366793
2| d011222606556607788933
23] 0331226L55555667899

4 Ou]| 8111233333645 7384557399
050123312225uL5566 77749
06| 201314655086677
0712300011123 54555¢ g
08|icedee3335679
29| &231253L85567T79
12]C01122334u5633
1i1]Ji1253L6689
1¢]1i244L56
131353478
S8 Syt
151667
18]25
17129
215
149133379

Er Akl .5

b ETEGLEAE VOLCAGS
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bCAXFLOTulw
SY¥aTdar BOXFLOT VECTOK
FAKAMETER ¢
LENGTHr CONTRCLE THE HORIZONZTAL SIit
(OERAGLT=50 CHARKACTERS )
ealUrP: LISPLAY
Slbrrelunbuy  FILLL
UESCRIPTIONYy BOXPLOT uBEWEKATES A& BCX PLOT LISPLAY
JF ULATA.

UPFER QUARKTILES IS PRESEWTED AITH Tac Wl ULAN

A RECTAVGULAR vLCX YITH EWDE COnnhbSPCHUING
ShhkeEl IS0 Al

£HE DLl PLAL

&Cn A Vel lh
=

s g
ol LA BN potd

ASTERISL, WHISKEARS ARE UkRAWN COw ELACH SIUE OF TdE BJ& Jilh
ChOECES WARKENG T LOREST AWD HIGaEST JaATd VALUES JITHIA L
INTERGUARTILE LISTANCE OF THE @UARZILES. LATA VALUES QUTSilUe Tat

CARCESES (QUTLIERE) AhE HAREED WIZd CIRCLeE Awy TH2fE  wlRE  Tar

165 INTERQUARTILe DISCANCAS GET HEAVY CIRCLES,

LOAPLET VOLCAND

N

(oY
w
o

SRR

XXX XXX%X | * [ xxxxxxxxxxxxxx O0CC C &38%
| { Yy

=

A WE CAn SQUEEZE FThHE bEXPLOT Iy CR STRETCH IX

A CHANGING LENGYH .

LENGTU+30

BOXKPLCOLY VIOLCAGS
Z Y

o

ccooes

32 32

x % xx | * fxoxoxoxx

SRR

LENGLEH+T D
BCAPLSL VCLCAuC
199
XX XXX X X X X XX | * [ XX X X X X X X X X X X X X

| SROTSENFORNPECRPITRPIUPWBARAEIR
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Wli4E HI:M
SYNTAX MUASUJ VECT Ok oK GUMEUY ARRAY
PARAMETER Y
MISSw WUMBFEK USky TO LWDICATH LISSING VALUE Ii Tuar
ARRAY (UEFAULT=799999).
endlr:s CCUPARISCNHE
SUBFACGhAm:  Ful
DESCKIFPTLIC W

VAT d

AREKAY ol

NUASUM OQPERATES O EITHER A VECTOR Tk Au
L& ALL CASES, Tiur DATA ARE TREATEL Af A CSIdGLE bASCH, SURSUL
PRCDUCES A NUMERICAL SUMBARY YHICH GIVES THE SAMPLE SI1it (AFTES
DELETIOR OF MISSING WVALUES), THE EIGHTHS, THE EXTREMES, Lac
SUyquARY If

SPEEALS, AWD THE HMIDPCINTS Id TABULAR FOkd. THIS
USEFUL FPOR TESZING THE SYMHMETRY OF A LATA SEF, AWD FTQ EVALUACE
THE EPEECTIVENESS OF LVATA THANSFORMATIONS IN PulDUCLNG SY4uurThY,

WluaEUu VOLCAWC

WULMERICAL SUvidhnY
e, N NI Y I N N TN R T T I IR TANAT T I AR AN TN AR A Y ITRACSTETTIEPINAIRNP=S S === -
SALUPLE SLLE = 219

e Rl e A A e R I R R R R I R R I I A B i B A B T B B i B T B B B B A B e i i i Bl B Bl B

UIVPTE Lo /8/HIw JEDI AW UPg/B/ 44X Sty Aus
65.00 | | 65,00 | | [
66.50 | 3709 | | «08 | 59,3¢C |
RS o 2408 | | 121.:3 i 97.20 |
100.50 | 2200 | | 139,20 | 3 ET 08
PR EmeE e SRR R Y N YRNANTNAMRYTN AT TR RS TS MR R e eRRMEeTR Y RS ARTRESRRTeERE SRS SeRSes-

R THE STEWLEAF, TUE bCXPLCT, A4D 7d¥F wUsERLCAL SUuGiAnY Aud
A SUGSESET THAD THE VOLCANC ULDISTRIEUTION IS POSITIVELY

A SKEWED., ThY A LOG ThAWSFORH T2 SEw IF TdAT JILL whnc

A Tdf DISTRIBUTION wiChk NEARLY SYHHETRIC,

wWUASU & VOLCAWS

WUtk nICAL SU.4MARY

B el ol el Rl el kil R e Rttt il e B I T e e A T T B T Bl e e e

SAuPLE SILE = 219

e e S R T o e ST e T S e e o e S e 0 S 00 00 o e
wIUPTE LoG/8/4IN HEUT AW UES/8/7HAX SERKFALS
k.17 | | eyl | !
u,09 | St [ 4,56 | 095
3.99 | 3+18 | | L,80 | $e62 |
2.99 | 0.69 | | S« 29 | b,59
P YMAM TN GO RN RPN ARORIPTAYNTR AR AT ST ARTRRR AR AT AR ERTARRRT AR AR SaR RS RAER-
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A THERE IS NOW A DECKEASING TKEND IN THE MIDPTS COLUMN.
A THAT SUGGESTS THAT THE LOG IS TO0 EXTKEME A TRANSFORLATIOW.
R TRY SQUAKRE ROOT.

NUMSUM VOLCANO*,5

NUMERICAL SUMMARY
LA A A A A A A AR LA NLELALNEEEEELAEALELLEELELEELERELS BAEREEEREE LR R R R R R Rl e B B e B et BBl o il o
SAMPLE SIZE = 219

LA A B B AR AU B B R A BN AL B R R BBl B B A B A A B B B B Bl B BB B B B B B BBl ol ol ol B B A B B ol Bl ol ol o o o )

MIDPTS LOQ/8/MIN MEDIAN UPQ/8/MAX SPREADSE
8.06 | [ 8.06 | [ l
7.94 | 6.08 | ! 9.80 | 3.72 |
7.95 | 4,90 | | 11,00 | 6,10 |
7.76 | 1.41 | | 1h.11 | 12,69 |

N TARNWNATIR TN WWNOWS WOy e W Y oyom W W = e pumw o e oo e ey ogr = mermm=we=r®m

A THAT LOOKS A LOT BETTER., LET US OBTAIN THE BCXPLCT
R AND STEMLEAF PLOT OF THE SQUARE EKOOT TRANSFORYED L'AT A,

BOXPLOT VOLCANO*.5

1.4
1“.1 --------------------
[ |
(o] (o] xxxxxxxxxxx:xxxxxx[ * [xxxxxxxxxxxxxxxxxx 000
[ | 2
LENVGTH+50
BOXPLOT VOLCANO*,5
1‘“ ------ 1“.1
[ [
O O XXXXXXXXXXXXX| * | xxxxxxxxXXXXX OO

[ | 3

A THE BOXPLOT LOOKS A LOT MORE SYMMETRIC., NCW FCR THE:
A STEMLEAF PLOT
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JGRP COMPARIFONS

CONVENSE CONDENSEHDY o
STATHOW LINE LINEHCA WNLIVX wNoivy
COUPARE COMPAKEHOW FILL hUustn

ANDHOW  LSLINE LELINFEHOIW

ANDHOW
SYNTAXKs X AND Y
GECUPEr KRELATICNS, TWIWAY,
DESCRIPTICHY THE FURCTION

AvD Y CAW Be SCALAKS, VECTC
| SCALARS., IF AW AKRGUMENT IS
i ELEMEHT OF WHICH IS THE SCA
I MATKICES, THEY MUST BE COUF

A THE FUNCTICN YAWD'

R TION.,
A+3 4 5
¥+9 13 12
X AiD Y
3 9
L 10
S
4+3 2016
X AvD 2
R
B 3 &
g 56
50 AND 2
50 1 2
50 3 [
50 5 6
50 AWD X
58 3
50 i
50 5

A AND wUET BE CONFORM

Ww+e4 6 8 10
A AND 4

ARGUUENTS OF AND ARk wOT
W AWl 2

ARGUMENTE OF AND ARE NCOT

COMNPARLESNS

vANDlY 5SS USED E@
ARRAY COUSISTING OF X AUGHUENTED BY Y AS ADDITIZUAL
RS, OR MATRICES

USCoND  FhT SCAE
DER DEPT i VaAF
NSV MH A

BUT

A SCALAR, A COLUMHN IS
LAk, IF THE ARGUNHEHTS

Chi;ALLE .,

SELECT A&b

CREATE A WEA JATA

O DUSNE, A

CAIN2T  E27a

CONERAEED Fafld
ARE VFCESRE &

I8 USHFUL FORUATA tWilkhY £4D GANIFULA-

A FXCEPT NHEN ONE ARKGUMENT IS A SCALAK,
ABLE IN EIZE.

CONFORNABLE,
CONFCOEMABLE,
50

THE
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COMPAREHOW
SYNTAX+ COMPARFE MATRIX

PARAMETERS
(1) - DEPTH= VERTICAL HEIGHT OF DISPLAY (DEFAULT=20
LINES).

(2) MISSe NUMBER USED TO INDICATE MISSING VALUKS
(DEFAULT ="99999)
(3) NGAPw NUMBER OF HORKIZONTAL <SPACES BETWEFV THE
BOXPLOT DISPLAYS (DEFAULT=3).
GROUPy (COMPARISONE
SUBPROGRAMs FILL
DESCRIPTION: COMPARE OPERATES ON AN N BY K MUATRIX 70 PRIDUCE X
VERTICAL BJX PLOTS PLACED NEXT TO EACH OTHER T9 ALLOW VISUAL
COMPARISON OF THE CENTERS, SPREADS, AWD OUTLIKRS OF THE BATCHES
(COLUMNS) OF THE MATRIX. THE USER MUST FILL UP THF MATEIX &0
THAT THERE ARE N OBSERVATIONS FOK EACH BATCH, THE PAKAYETER,
4ISS, SHOULD BE USED TO FILL I MISSING VALUES. THE USEk SHOULD
ASSURE THAT MISS IS DIFFERENT FROM ALL VALID ENTRIES IN THE UDATA
AKRAY .

DEPTH
20

MISE
“99999

NGAP
3

A WE WILL DEMONSTRATE COMPARE WITH THE CHICKWT DATA.
R SINCE WE USED 0 70 INDICATE MISSING VALUES IN THAT
A DATA, WE MUST FIRKST ALTER THE PARAMETER MISS,
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COMPAKE CHICKWTS

423
108
®
(o] x
el
x ¥
. x [ *{
] RIREE “ES BF
x T [ [
x x [ [ {-L
x iy | 1 T
el -~ N 1*1 x
[ [ *] T x
02 | *| i ® x
S8 S
| 5 T
o T x
| ] x o
="
X
AR THE DIAGRAM KREVEALS KATHER LARGE DIFFERENCES IN THE
A MIDSPREADS OF THE CHICKWT DATA. WE SHOULD TRANSFC ki
R THE DATA 70 TRY TO ACHIEVE HOMOGENIETY IN THE SPRFADS.
AR FIRST LETS GET A NUMERICAL SUMMAKY COF THE DIFFERENT COLUMEE.
CONDENSEHOW
SYNTAXy CONDENSE MATRIX OR R+«CONDENSE MATRIX
PARKAMETEKS 3

(1) NUMw CONTROLS WHAT STATISTICS ARE INCLUDED IN Tir

SUMMARY, NUMe(1,2,5,71 (DEFAULT=2).

NUM=1 GIVES MEDIANS OF FACH COLUMN OF THF MATRIX

NUM=2 GIVES MEUIANS AND INTERQUARTILE RANGES

NUM=5 GIVES MIN,QUARTILES,MAX, AND SIZE

NUM=7 GIVES MIN,EIGHTHS.MAX AND ESIZE

(2) MISSe NUMBER USED T0 CODE  MNISEING VALUES

(DEFAULT="99999),
GROUPy COMPARISOWS
SUBPROGRAMSs UTCOND, FMT
DESCRIPTIONT CONDENSE GENERATES SUMMARY STATISTICS F2R FACH
GROUP OF DATA REPRESENTED BY THE COLUMNS OF THE ARGUMENT MATHIX.
SINCE THE AKGUMENT IS A MATRIX, THE USER MUST FILL UP THEF wISSIuu
VALUES IN THE MATRIX WHENEVER THE GROUPE (COLUMNE) HAVE DIFFERENT
NUMBERS OF OBSERVATIONS. THE PARAMETKR, MISS, SHOULD BE USEL ©0
FILL THE MATKRIX SINCE THE FUNCTION WILL RECOGNIZE THOSFE VALUES AC
WISSING DATA AND WILL IGNOKE THEM IN ALL CALCULATICNS. THE
RESULT FROM CONDENSE CAN BE USED AS THE ARGUMENT OF OThtER
FUNCTIONS SUCH AS SCAT Ok LINE IF AND ONLY IF NUM=2.
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CONDENSE CHICKWTS

151,

221
248
328
263
342

®» D DdDDD

5 43

83.5

72

33

83

102
THE ABOVE DATA ARE THE MEDIANS AND MIDSPREADS FOKk FACH
OF THE 6 BATCHES (CCLUMNS) OF CHICKWT DATA. ZERC JAS
ENTERED INTO THE PARAMETER MISS FARLIFR., THE uGIUSPREALS
SHOW QUITE A DISPERSION, FREOM AS SMALL AS 151,5 TC AS LAARGE
AS 342,

AR WE CAV GET MORE INFORMATION ABOUT THE INDIVIDUAL COLUMNE

A OF CHICKWTS BY CHANGING NUiuw AS FOLLOWE:

WUiM+5

CONDENSE CHICKWTS

MIN LoW MEUDIAW UPQ HAX SIZE

108,00 136,00 151.50 179.00 227,00 13,00
141,00 175.00 221,00 258,50 309,00 12.00
158,00 i99.00 2u8,00 271.00 329,00 ik, 00
226,00 307,50 328,00 3u0.50 423,02 12.00
153.00 242,00 263.00 325.00 380,00 11,00
216,00 271.50 3u2.00 373,50 Lou,02 12,00

A IN SEFKING OUT AN APPROPRIATE TRANSFOKLATICHK T2 EVEN JUT

A THE WIDSPREADS, IT IS CFIEN USEFUL TC PLCOT THE LOG JF Tuk

A MIDSPKEADS VS, THE LOG OF THE HEDIAWS.

A IN [AiY CASES WE NEED TO LOCK AT A SCATTER PLCOT 2F CJUk

A UATA, OR AT SCAZTER PLCTS OF FUNCTIONS OF OUR DATA.

A LET US INTRODUCE A FUNCTION SCAT THAT WILL PRCVIDE THE

A NEEDEU SCATTER PLCT.
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SCATHOW

SYNTAXv SCAT ARKRAY
PARAMETEKRS 3

(1) WIDe CONTROLS THE HORIZONTAL ESIZFE QOF THE DISPLAY

(DEFAULT=30 CHARACTERS).

(2) DEPw CONTROLS THE VERTICAL SIZE COF ThE DISPLAY

(DEFAULT=15 LINES).

(3) NDIVX, NDIVY~ NUMBEK OF UNITS CN X~ AND Y-AXES,

RESPECTIVELY (DEFAULT=u,u4),
GROUPy KELATIONS, SMOOTH, COMPARISONS
DESCRIPTIONs SCAT PRODUCES A SCATTER PLOT CF THE DATA CONTAIWED
IN ARRAY., THE AKGUMENT ARRAY CAN BE A VECTOR CR A MATRIX JITa AS
MANY AS 9 COLUMNS. IF A VECTCR OF SIZE N, THCSE VALUES ARk
PLOTTED VS. THE INTEGERS 1 TO N; IF A MATRIX, THE SECOND, TdIkD,
ETC, COLUMNS ARE PLOTTED VS. COLUMN 1 ON THE SAME AXES,
VDIVISIONS ON THE AXES OF THE PLOT ARE NOT EXPLICITLY PhINTED,
EXCEPT AT THE EXTREMES OF THE PLOT. THE USER CAN (ONTRCL THE
RESOLUTION OF THE PLOT BY MODIFYING THE PARAMETERS WID, DEP,
NDIVX AWND NDIVY. PRINTING TIME INCREASES DRAMATICALLY VITH
RESOLUTION; THEREFORE, OTHER PLCT PROGRAMS SHOULD BE USFED IF HIGH
KESOLUTION IS DESIRED. FOR A SINGLE GRCUP OF DATA, THE NUMBER U
(2<sN<8) WILL BE PRINTED IF N POINTS LIE CLOSE TOGETHER COW TUE
DISPLAY, FOR MULTIPLE PLOTS ON THE SAME DISPLAY, THE LETTER A
REPRESENTS GROUP 1, B REPRESENTS GROUP 2, FETC. EOR 2 PCINTS
CLOSE TOGETHER THE LETTER WILL BE PRINTED WITH AN UNDERSCOKE.
THE DISPLAY CANNOT HANDLE 3 OR MORE PCINTS CLOSE TCOGETHER IF
THERE ARE MULTIPLE PLOTS.

wID
30

DEP
15

NDIVX
u v

NDIVY
"

X+110

¥Yie2 3 5 6 8 10 11 13 15 18
Y2+20 20 17 24 21 26 31 30 37 33
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SCAT X AND Y1
RANGE OF X« 0 10
RANGE OF Y: 0 20
l .

YT AN NTIR TN T YIRS YT

SCAT X AND Y1 AND Y2

EANGE OF X+ 0 10

A

l
I
l
[
l
[
[
l
l
K

K
l

l
{
l
I
l
|
I
I
I
I

ANGE OF Yi¢ 0 40

b B
B b

B B

5 B b A
B A A
A A A
A A A

FWAHWWHNHPw-Nww--—wwnnnwp

A IF THE ARGUMENT OF
A ABSCISSA VALUES TC

SCAT Y2
ANGE CF X: 0 10
ANGE OF Ys: 15 40

MR AT AR TN N

SCAT IS A VECTOR,
BE THE POSITIVE INTFGERS 1 TO

55

ECAT WILL CREATE

PARGUWENT,




e il i S s S s RS A SE

R BACK TO THE PEOBLEM OF NONHOMCGENEOUS MIDSPREADS Id THE
A CHICKWT DATA. LET US LOCK AT A SCATTEK PLCT COF THE
A LCG MIDSPREADS V. LOG MEDIANS.

A FIRST WE RESET PARAMETER NUM T2 2, SC IT WILL GIVF
A MEDIANS AND MIDSPREADS.

NUb+2

SCAT @CONDENSE CHICKWTS
KANGE OF Xt 5 6
KANGE OF Ys 3.4 4,8
!

|
[
|
[
|
[
, |
; |
|
, [o
[
|
|
[

ToRTERTRTRIORN T RO AT YY YRR W

A THE SCATTER PLOT SUGGESTS A RELATIONEHIP BETWEEN MIUSFEEEALS '
A AND MEDIANS. PERHAPS SOME KCOT OF THE UATA WOULD lAKE %
AR THE MIDSPREADS MCRE HOMCOGENEOUS, TRY SQUARE EKOC2T. ‘

CONDENSE CHICKWTS*,S {

12,30368569 1.71718u371

14,86363273 2,851055u496 i
15,74801575 2.355341653

18.11001266 0.9195158937

16,21727474 2,471407191

18,4912651 2.85206u45u5

A THAT IS BETTER (RATIO OF MAX MIDSPREAD TO MIN MIDSPKEAD
R IS ABOUT 1.5. MORE WORK NEEDS TO BE DONFE THOUGH.
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JGKP KELATIONS

LINE LINEHOW LSLINE LELINEHOW REGRESS REGRESSHCY Al
ANDHOW KSELECT SCAT SCATHCW WID DEP NDIVX hoIvy
AINTERCEPT FuT Ck
LINEHOW

SYNTAXy LINE ARKKAY CR Z+LINE AKKAY

l FPARAMETER

’ REELECT~» SELECTS THE CUTPUT MATRIX COF KESILUALS,
1 RSELECT=1 GIVES ABSCISSA VS. RESIDUALS (LEFAULT=1),
: RSELECT=1 GIVES FITTED VALUES VS, RESIDUALS

GESUPy RELATIONS ‘
DESCRIPTIONy LIWNE FITS A STRAIGHT LINE TO A SET CF (X,Y) PCIaTS ‘
BY DIVIDING THE PCINTS INTO 3 REGIONS AND USING THF WFUOIANS OF
THE X AND Y VALUES IV THE QULER REGICNS TC DETERHINE THE SLOPE.
THE INTERCEPT IS THE MEDIAN OF THE DIFFERENCES YeSLOPExX, LINE
ALSO COMPUTES THE RESIDUALS AND GIVES AW N BY 2 MATKIX CCLTAINING
EITHER THE XeVALUES VS, RESIDUALS OR THE FITTEu VALUES Ve,
KESIDUALS DEPENDING ON THE PARAMETER, RSELECT., IF THE USER DCES
NCT WANT RESIDUALS TYPED OUT, HE SHOULD USE THE SYNTAX:
Z+LINE ARRKAY
THE ARGUMENT AKKAY CAv BFE EITHFR A VECTCR OR A 2nCCOLUMN MATKIKX.

- I

IF THE ARGUMENT IS A VECTC OF SIzkE N, THE XeVARIABLE IFf
CONSTRUCTED TO BE THE FIRST N POSITIVE INTEGEES., IF THE ARGUMENT
IS A 2nCOLUMN MATKIX, THE FIKST CCLUMN IS TAKEN TC BE THE SET CF

X~VALUES AND THE SECOND COLUMN THE SET CF YnVALUES., LINE CAL EBE

USED IN CONWUNCTION WITH THE FUNCTION SCAT TC PRCDUCE THE SLOPE,

THE INTERCEPT, AND A PLOT OF THE RESIDUALS, T2 D2 THIS, ENTEK:
SCAT LINE AkkAY

i




X«2 3 4 3 56 76 759 8 10 11 12 14

pX
16
ARRAY+X AND Y
LINE ARRAY
SLOPE: 1.375 Y=INTERCEPT: 0.0625
2 0.1875
3 “0.1875
y “1.5625
3 0.8125
5 1.0625
6 “2.3125
T “5.6875
6 “0.3125
7 “0.6875
5 3.0625
3 “0.4375
8 3.9375
10 2.1875
11 “1.1875
12 1.4375
14 0.6875
RSELECT+0
LINE ARRAY
SLOPE: 1.375 Y=INTERCEPT: 0.0625
2.8125 0.1875
4,1875 ~0.1875
5.5625 “1.5625
4,1875 0.8125
6.9375 1.0625
8.3125 T2.3125
9.6875 ~5.6875
8.3125 T0.3125
9.6875 ~0.6875
6.9375 3.0625
12.4375 “0.4375
11.0625 3.9375
13.8125 21875
15.1875 “1.1875
16.5625 1.4375
19.3125 0.6875
RSELECT+1

SCAT LINE ARRAY
SLOPE: 1.375 Y=INTERCEPT: 0.0625
KANGE OF X: 2 14
RANGE OF Y: 6 4
| : °
] °
| °
| ° o ° °
0399209999999yl 2oy 992999990 P P P P PP P I Yy I P s sy s s sy y
| ° °
° °

— —
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LINk Y
SLUFK: 1.090909091 Y=TWTEKCEZPT: 0.6818181818

1 1.227272727 :

2 1.136363636

3 0.04545454545

n T0.04545454545

5 1.863636364

6 1 0000797

5 “4.318181818

3 T1.409090309
3 s
10 T1.590909091
11 T0.6818181818
1 1.2022299793
13 1.136363636
14 T1.954545455
15 0.3545454545
16 1.863636364
A€116
AkKAY+X AuD Y
LINE AKKAY
SLOPr: 1.0909808091 Y-TNTERCLFT: 0.6818131818
1 1.227272727
2 1.136363636
3 0.0454545L4545
m T0.0L545454545
5 1.86363636U4
6 . 22T2T2TIT
7 “4.318181818
8 T1.409090909
3 s
10 T1.590909091
15 T0.68181818618
1 14227272727
13 1.136363636
14 T1.954545455
15 0.3545454545
16 1.863636364

SCAT LIik Y

SLOPE: 1.090909091 Y=I#Wl&hCLPT: 0.6818181318
HANGE OF X: O 20

KANGE OF Y: "6 2

l o (-]
] ° ° o o

o

A AR R R AER AL EEEEEEEEE SRR L E R E R E R R R E A R R E R R R E R E S R R R R E R R R

[
|
| °
|
|
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KSELECT+1
Z+LINE Y2
SLCPEy 1,857142857 YoINJERCEPTy 17.42857143

LSLINEHCW
SYWTAKs LELINFE ARkAY QK Z+~LSLInE ARKAY
GROUPv RELATICHS
DESCRIPTICH o LELIRE DEFER:AINES THE LFAST SQUARES ESCLUTICH,

Y=YI+SLCPExX, THE ARGUMENY ARKEAY CA4 EE A VECTCE Ch A 2-C0LULG
MATRIX, IF THE ARGUMENT IS A VECTOERE, THE X-VALUEE ARE ZTAK#w 0
bk THE ITATEGERS 1 TC N WHEKE N=pAkRAY. . THE ARGUARST L& 4
2=COLUBN YAThRIX, COLUMW 1 CCNSISTS CF THE X-~VALUES ARD COLU&Hn 2
THE YaVl ALUES., KESIDUALS ARE DETERWINED AU STOREL Ik 4 1 AT LA
YHCOSE FIRST CCLUMN IS THE SET OF X~VALUES AND WaCSE SecOuD CCOLULS
IS THE SET OF RESIDUALS, IF THE USER WANTS 20 SUPPRESE PRI IMT
OF THE RESIDUALS, HE HUSE ASSIGHN THE RESULZE CF LBSLINE € &
VARITABLE; I.E., TYPE Z+LELINE ARRAY.

SCAT LSLINE X AND Y2
SLOPEs 1.933333333 YrIWTEKCEPT: 16.86666667
RANGE CF Xt 0 12
RAWGE CF Y: "4 u

o

I R R R R I e I A R A B A

o o
o
o
o

RIF THE USER WANTS TC REGRESS A KESPONEF VARIABLE X
A A SET OF CAkKIERE, HE CAN USE THE PRCGKAM REGRESE,
R THIS LEAST SQUARES MULTIPLE REGRESSICH PRCGKkAm IS
A VERY POWERFUL AND FLEXIBLE.
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REGRESSHOW
SYNTAXs Z+Y REGRESS X
PARAMETER:
AINTERCEPTw DETERMINES WHETHER CR NCT AN INTERCEPT TER'I
IS TC BE INCLUDED. AINTERCEPT=1 GIVES AN INTERCEPT
TERM, AND AINTERCEPT=0 GIVES NC INTERCEPT, (DEFAULT IS
1.)
GRCUP1 RELATIONS
SUBPRCGRAMSt+ FMT AND SCAT
DESCRIPTICON REGRESS DOES A MULTIFLE REGRESSICN AVALYESIE
RELATING THE DEPENDENT VARIABLE Y TC A SET COF CARKRIERS X. That
LEFT ARGUMENT Y IS A VECTCR CF SIZE N, THE RIGHT ARGUMENT X IS
AN N BY K MATKIX CONSISTING OF N (OBSERVATIONS CN EACH COF K
VARIABLES OR A VECTOR OF SIZE N IF K=1, COUTPUT CCNSISTS CF AW
ANOVA TABLE, RwSQUARE, STD. ERRCR, REGRESSICN CCEFFICIENTS (ITHE
FIRST CCEFFICIENT IS THE CONSTANT TERM IF AINTERCEPT=1.),
TwSTATISTICS, VARIANCE=COVARIANCE MATRIX, DUKBIN~WAT SO N
STATISTIC, AND A VECTOR CF PREDICTED Y VALUES AND RESIDUALS.
THERKE IS AN COPTION THAT ALLCWS THE USER TC INPUT A VECTOR CF X
VALUES AND USE THE REGRESSION EQUATICN TC FCRECAST Y VALUES. THE
USER CAN ALSC OBTAIN A SCATTER PLOT COF ZTHE RESIDUALS. WHEN
EXECUTICN TERMINATES, THE PREDICTED Y VALUES AND THE KkESIDUALS
RESIDE IN THE N BY 2 MATRIX 2.

AINTERCEPT
PURAPERX
13 &

ALETS REGRESS A RESPCONSE VARIABLE DRAPERY CON THE FCOUK
A CARRIEKS IN THF MATRIX DKAPERX.
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Z+DRAPERY REGRESS DRAPERX

ANCV A
SCURCE DF SUM SQUARES MEAN SQUARE FrEATIC
REGRESSICON 4 2,6678F3 6.66397E2 1,13KBE2
RESIDUAL 8 4L,786u4F1 5.9830F0
TOTAL 12 2,7158E3

Kk SQUAREs 0.,9823756203
STD ERRORy 2.446007963
COEFFICIENTS F STATISTICS

62,4054 0.8906
1.5511 2.0827
0.5102 0.7049
0.1019 0,135
T0.1441 T0.2032
DO YOU WANT A PRINTOUT OF THE VARIANCE-COVARIANCE NATRIX?

¥
VARIANCEwCOVARIANCE MATRIX:
4,9099FK+3 ~5,0507E+1 ~5,0603E+1 ~5,1660F+1 ~4,9597F+1
"5,0507E+1 5.5468F 1 5,1266F 1 5,5425F"1 5,0528F 1
"5,0603F+1 5.1266F 1 5.2387E" 1 5.2570E" 1 5,1213F 1
T5,1660E+1 5,5425K"1 5,2570E" 1 5.,6959£ "1 5,1688£ 1
“4,9597E+1 5.0529F" 1 5.19138 1 5,1688E 1 5.,0275F 1
DURBINweWATSONs 2.052596933
DO YOU WANT TC FCRECAST A VALUE FOR Y?
20 30 15 40
DO YOU WANT T
Y
RANGE OF X« 70 120
RANGE CF Y1 "4 &

(o

SCAT RESIDUALS VS. PREDICTED Y?

o
o

]

(I EL AN R E AL E LT RN {

o
o o o

T S S W S A S A A S S e
-
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JGRP SMOOTH

SPLIT ONE3 CNEH A3R A3RSK TWICE SCAT SPLITHTW
A3RHOW A3RSRHOW OCNE3HOW ONEHHAOW TWICEHCOW SCATHOW WDIVX
NDIVY WID DEP

ONE3HOW

SYNTAX« CONE3 VECTOR

GROUPy SMOOTH

DESCRIPTION: CNE3 SMOCTHS A VECTCR CF DATA USING COWNE PASS COF
KUNNING MEDIANS OF 3 WITH TUKEY'S ENDePCINT RULE. WHEN SHOCTAING
(X,Y) PAIRS, THE USER SHCULD USE AS THE ARGUMENT VECTCR THE Y
VALUES CORDERED ACCCRDING TO THE MAGNITUDE CF THE X VALUES:

VECTOR+Y[ AX)
IT IS ASSUMED THAT THE X VALUES ARK EQUISPACED. REPEATED
SMOOTHING BY MEDIANS OF 3 CAN BE ACCCHUPLISHELD WITH AS3R. GUrEEOE
CONSISTS CF THE SMOCTHED SEQUENCE, A PLOT OF THE SuCOTHED

SEQUENCE IS GIVEN BY TYPING:s
SCAT ONE3 VECTCh

ONE3 X

SPLITHCW
SYNTAXs+ SPLIT A3K VECTCOR
GROUPy SMOCTH
DESCRIPTICNy SPLIT DCES ONE PASS AT DIVIDING HESAS (FPAIKE OF
ADwACENT PCINTS WITH A COMMON VALUE WHICH IS A LOCAL MAX CK &IN)
USING TUKEY'S ENDwPCOINT RULE., IT IS USED IN CONAUWNCTION WITH
A3K.

SPLIT ONE3 X
2 3 8 3 3 & o &5 & 5 3

A3KHCOW
SYNTAXs A3k VECTCkK
GROUP: SMOCTH
SUBPROGKAMs ONES
UESCRIPTIONs A3KR DOES REPHATED SHOCTHINGS CF KUWNING MELDIANS COF 3
UNTIL THERE ARE NC CHANGES IN THE SHNCCTHED SEQUENCE FRCM CNE
ITEKRATION TO THE NEXT. SEE CNE3HCW.
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A3RSRHOW
SYNTAXs A3RSk VECTCR
GROUPy SMOOTH
SUBPROGRAMSs A3KR, ONE3, SPLIT
DESCRIPTICNy A3KSKE DCES REPEATED SMOOTHINGS BY RUNWING MEDIAWNS
OF 3 FOLLOWXU BY SPLITTING MESAS AND REPEATING UNTIL CONVEERGENCE.
SEE A3R ANL SPLIT.

A3RSk X
3 3 3 3 3 4 4 4 L4 u uw oy

ONEHHOW
SYNTAXs CONEH VECTCOR
GEOUPs  SHOCTH
DESCRIPTICNs CONEA DOES A SINGLE HANNING OF A SEQUENCE CF DATA.
IT IS USED IN CONWUNCTICH WITH THE CTHER SMOOTHING FUNCTICNS AS A
FINAL TOUCHeUP TO A SEQGUENCE CF SMCOTHED DATA. THE IeTH KRESPCUSE
IS REPLACED BY 0,25xY[Iw1] + 0,5xY[I] + 0.25xY[I+1], SEE A3k AND
A3RSR.

ONEH X
G 2SN 3o 5 525 58 35 5 G 2 50 S 258 G

TWICEHOW
SYNTAXy TWICE VECTOK
GEOUPy SMOOTH
SUBPKOGRAMSy CNE3, SPLIT, A3RSKE
DESCRIPTICONsY TWICKE SMCOTHS A SEQUENCE OF DATA, THEN SMOCTHS Tak
RESIDUALS AND ADDS THE SMOOTHED RESIDUALS BACK TO0 THE SMCOCTHED
DATA TO CBTAIN THE FINAL SMO0OTH. ZTHE SHMOCTHING IS ODCWE USIWG
A3KSR,
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ARNCA LET US LOCK AT SCME PLOTE 41
AR DATA THAT Cialdf THE EFFECTE OF
avE 4ILL USE Tul PRESRATING DATA.
WIU+u5
ULEFP<2
SCAT PRESKRATING
RANGE G Xo @ 120
hduse CF Yy O 100
)
i
-
lo o o o2 (]
(o 207070 o7} Gloiolo
l ] oo o o 77 o7 ]
{ o o oo oyo 30703 ocoo oo o o o
g o o o o o
i oo 7 0jooo o
| o o 2 o
i e © 22 Z
| oo 37
i
(
cl’

HARD B0 BELL SUCH PRCOWN THILE.

SCAT A3KSh PREShRATING
rRANGE CE Xy O 120
hAwGE OF T4 20 99
i
I
(] o070
| 23 o
| 2330 o 22 00330
s oo oo 26 2 07
l ] 2 o2 o oo
| 223330 oo ° 2
[ ° Z0 ©322
| oo 02330 oo
( : .

B T T T I e e B
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ATHAT IS A LOT SHOOTHEK. Tdbk PEAKS AwD VALLFYE ARE A LOT

a CLEARER dow., 4f A FIRAL FOQUCHUP, LEZE USE THICE TO

a SHO0CTH THE RKESIDUALS AND ADL BACK 7C THE SLPCTHEL SFEQUF W
R AdD THEV USE CNEH AS 4 FINAL PCLISH,

SCATY CNEH TWICE PRESRKRATING
4 AANGE OF X 0 120
kKAWGE CF Yo 20 90
|
{

oy Z
| o 23 2 2
| 2330 o 70 00230 13
| o oo o 9% 9 02 :
K z ° ° i
| 222 3o ° °2 ° ° 7 i
| o o 2 ° 0322 I3
| c oo 233 oo |4
3 | 2 2 o °
3 | ° °
| o o °
| 00 22 ]
l,-g-nwn'-n-v—;-w-v--—.v-n,unwhrqﬂﬂ'~~--w-7n-!-unw-v|-—l-—-— g
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JGRP TWOWAY

MEDPOLISH MEDPCOLISHHOW LINE LINEHOW LELINE LELINEHCW
RESIDS FEPSILON NORMEFFECTS SHOWRES CODERES EKSELECT SHOARESHCW
CCDERESHCOW AND ANDHCW CONTINGENCY CONTINGENCYHOAN AWV A
ANOV AHOW " CPTION INPUT SUMSQ
MEDPOLISHHCW

SYNTAXyv MEDPCLISH MATRIX CR Z+MEDPCLISH MATKRIX
PARAMETERS s

(1) RESIDS~ CONTROLS OUTPUT CQF RESIDUALS. IR . 4,

RESIDUALS ARE PRODUCED IN A TWC-VAY TADLE; IF 2,

COMPARISCON VALUES, (REo,xCE):TV AND ERESIDUALS AbL
PRCDUCED IN A TWO CCOLUMN MATRIX (DEFAULT=1).
(2) EPSILOWw PROPCRTION BY WHICH THE SUlk OF Tk
ABSOLUTE VALUES CF THE RESIDUALS MUST BE REDUCKL AT
EACH ITERATION TO0 CONTINUE POLISHING (DEFAULT=0.01).
(3) NORMEFFECTS~ DETERMINES WHETHER CR WNCOT NCRMALIZED
EFFECTS ARE QUTPUT, GTHE DEFAULT OF 0 SUPPRESSES QUZPUT
CF NORMALIZED VALUES. NCEMEFFECTS=1 CAUSES WOhMALIZED
VALUES 70 BE PRINTED.
GRCOUPy- TWOWAY
DESCRIPTIONy MEDPOLISH ITERATIVELY SWEEPS CQUT MEDIANS FRCx: THE
RCWS AWD COLUMNE CF A TWO~WAY TABLE TO YIELD THE MCDEL:
CBS = MEUIAW + ROW EFFECT + CCLUIN EFFFCT + RESIDUAL
IT YIELDS RESIDUALS FCOR TESTING THE ADEQUACY COF THE MCDEL (SEkE
SHOWKES AND CODERES). THE FUNCTICN CONTINUES PCLISHING UNTIL lic

STCPPING RULE CONTROLLED BY EPSILCN IS ACTIVATED. THE OVERALL
UEDIAN, THE ROWw AND CCLUMN=EFFECTS, AND THE SUM (OF ABSCLUTE
VALUES OF THE KRESIDUALS ARE GIVEN. THE USER (AN SUPPRESE

RESIDUAL PRINTCUT BY ASSIGNING THE FUNCTION TC A VARIABLE, I[.t.,
BY WRITING:
Z+ MEDPCLISH MATRIX

RESIDS
1

EPSILCN
0.01

NORMEFFECTS
0
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DEATHS
11,7 8,7 15.4 8.4
18.1 11.7 24,3 13.6
26,9 ‘ 20,3 37 19.3
41 30.9 Su,6 35.1
66 54,3 71.1 50

Z+MEDPOLISH DEATHS
315.4
40,3
38,25
37.575
TYPICAL VALUE: 25.6
ROW EFFECTSy ~15.3625 ~10.,1 ~1.4 12,6375 32.875
COLUMN EFFECTSy 2.7 ~3.9 12.625 ~3,1375

ATHE RESIDUALS ARE STORED IN Z. THE FIRST VALUES
A PRINTED OUT ARE THE SUMS OF THE ABSCLUTE VALUES
A OF THE RESIDUALS. ITERKATION CEASES WHEN T¥C

A . CONSECUTIVE VALUES ARE WITHIN EPSILON.

2
Z1.2375 2.3625 C7.4625 1.3
0.1 0.1 3.825 _1.2375
0 0 0.175 1.7625
0.0625 3.4375 3.7375 0
4,825 T0.275 0 T5.3375
+/+/12
37.2375
SHOWRESHOW
SYNTAXs SHOWRES MATRIX OR SHOWKES MEDPCLISH MATRIX

SUBPROGKAMs  AND
GHOUPy TWOWAY
DESCRIPTIONY SHOWRES AIDS IN THE ANALYSIS COF RESIDUALS FkCH
MEDIAN POLISHING A TWOwWAY TABLE, THE USER SHOULD SET KRESIDS=1
IN MEDPOLISH IF SHOWRES IS TO BE USED. THE OUTPUT OF SHOWRES IS
A MATRIX CONSISTING OF THE SYMBOLS CoexX DEPENDUDING ON THE SIZES
OF THE RESIDUALS. LET R REPRESENT THE RESIDUAL, M THE MIDSPREAD
OF ALL RESIDUALS, L THE LOWER QUARTILE, AND U THE UPPER QUARTILE.
THE CODES ARE PRINTED AS FOLLCWS1

Oy K<Lwl,5M

Ot gvlstSRsLnM

i 0msB L su
Xy R>U+1,5M

68
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COUEARESHOW

SYNTAKy CCOLEKES HATHIKX Ok CODECRES MEDERLISH #ATHIX
SUbFPhOCGRAMSs  AND
GhOUPy TwOWdAY
DESCKIPTION: CODERES PROUUCES A LIAGWOSTIC ARRAY FlOn  AuALlZiuG
Tak wESIDUALS FRCH MEDIAN POLISHING CF 4 TWO=wAY TAbLE. twuir (SKA
SEOUED SET RESIDS=1 In MEDPOLISE WHEN CODEREES L8 USED, Tar
OUTPUT MATEIX COHSISTE OF THE SYHBOLS wo+ DEFEJLDING O4 Jarn Cids
OF ThE KeSIDUALS.

~: VALUE biL0W LOWER GUARTILE

oy VALIE BETWERN QUARCILES

+¢ VALUE LARGKR THAN UPPin QUARTILES

COLUERES Z

C O

o 0 - =

o 0 0 =~

0 ~ «+ O

* ¢ 0 5
A LETS SkEe WHAY HAPPEGE VuEW AESIDS=2,
RESIDS<2
L+MEUPOLISH DEATHE

315.4

Lg,.3

38.25

837.875

TYFLCAL VALUEL 25.6 _ I
kOW4 EFFECTSs 15,3625 10.1 1.4 _12,637% S2« RS
CCLUMN EFFECTEs 2.7 349 12,625 3,1375
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SCAT 2
RANGE OF X: ~10 20
RANGE OF Yu 8 6

I
| °
| °
[
| o
|oo

wrnanoww322wmunuanr~nwwOmmn

°f

l
l
«
!
l
l

A THEKE SEEMS 20 BE A KELATICNSHIP BETWEEN THE RESIDUALS
A AND THE COMPARISON VALUES, (REe.xCE):TV,

A+~LINE 2 g
SLOPEs 0.6216761995 Y-INTEKCEPTY ~0.1348011389

ANCOV AHOW
SYNTAXy ANOVA
PAKAMETER
CPTIONw SELECTS THE TYPE OF ANOVA PERFORMED. CPTIiON=1
GIVES A ONEwWAY ANOVA AND OPTION=2 GIVES A TITW¥CO=-VAY
ANOVA (TKEATMENTS WITH BLCCKING). (DEFAULT=1)
GHOUPy TWOWAY
SUBPROGRAMSs INPUT, SUMSQ, FMT
DESCRIPTIONs ANOVA DOES A ONE~WAY OR A TWOwWAY ANALYSIE OF
VARIANCE DEPENDING ON THE VALUE OF THE OPTICN PAKAMETER. AlWOVA
WILL INTERACT WITH THE USER T0O OBTAIN THE REQUIRED INFCARMATION
AND DATA. WHEN ENTERING DATA, SEPARATE THE DATA PCINTS WITH AT
LEAST ONE BLANK AND USE NO OTHER DELIMITERS., OUTPUT CONSISTS CF
AN ANOVA TABLE, ESTIMATES OF THE CVERALL MEAN, AND ESTIMATES COF
THE TREATMENT (AND,IF OPTION=2, BLOCK) EFFECTS.




ol e e 2 - -

3
QPTICU
AnCV 4
ENTER WU4BER CF ThEATMENTS.
mn
EHTER YECTQR OF NUMBER OF CBS. FCk FREATHENTS
3 3 3 3
FNTER 3 OBSERVATICONS FOR THEATMENT 3
]
L5 u6 51
EWTER 3 CBSERVATICONS FCOk ThEATMENT 2
k2 uwy 59
; EWTEE 3 OBSERVATIONS FOR TREATHENT 3
3 ut
36 L1 u3
LuSeRk 3 CBSERVATICONE FOR TREATHRENT U
gl
3 49 47 Sy
4 ANOVA TABLE
3 SCUKCE UF g8 5%
TREATMENT 3 8 R ) 36 & i
ERACH 3 154,00 49,25
TCOTAL 23 264,92
A=Euldkk = 0,419
CVenALL EAN = b, ,T8
ThEATHEEGT EFFECTSE 128 = Q75 LD 3.92
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A LET US TAKE THE SAME DATA AND D0 A TWC WAY ANCVA.

OPTION+2
ANOV A
ENTER NUMBER OF TREATUHENTS.
Ot
m
ENTER VECIQK OF NUMBER OF 0BS. FOR TREATMENTS 1 TO u
O
3 33 3
1 ENTER 3 OBSERVATIONS FOR TREATMENT 1
dt
45 46 51
ENTER 3 OBSERVATIONS FCR TREATMENT 2
Ut
42 44 50
ENTER 3 OBSERVATICNS FOR TREATMENT 3
dt
36 41 us8
ENTER 3 OBSERVATICNS FOR TREATMENT 4
: O
3 40 47 54
ANOVA TABLE
SOUKCE DF sse MS F
TREATMENT 3 60.67 20.22 5+ 56
BLOCKS 2 204,17 102.08 28,805
FRRCOK 6 21 483 3.6u
TOTAL 14 286,67
] RwSQUARE = 0,924
: OVERALL MEAw = 45,33

TREATHMENT EFFECTS 2,00 0.00 “BaBT 3467
BLOCK EFFECTS 4,58 0.83 5.u42

712




CONTINGEWCYHOV
SYJdTAXv CONTINGENCY HATRIK
GhOUPy TWOWAY
DESCKIPTIONs CCONTINGENCY TAKES A TWCO-WEY TABLE AND PEREFCRME

{14

TEET CF IWDEPENDENCE CF KOWE AND COLUMuS. THE  CHI-ECLARE

STATISTIC Aub ITS DEGREES CF FREEDCM ARE OUTPUT.

CONTINGENCY DEATHSE
CHI=SQUAKE VALUE= 2,920832627 UF= 12

COMEARFE THE ABOVE VALUE JITH THOSE
TABLES FOR 2 DF TC DETFEKWINE IF T
STATING Tt d

CAv bE RE“E(

IN CadI-SqUAKE
HE HYPCTHESIS

®» D DD

U AT THE SELECTED SIGWIFICANCE LEVEL.

13




JGRP STATS
CORKELATION Ck FuT MSTAPS PARTIAL STATISTICE Ch
Q

CORRELATIONHCA METATSHOW PARKTITALHON STARISTEC WA i

v ICSHONW
STNy AX& g ISTICS VECTOK
GROUPy ST
SULPROGRAM Fal
UESCRIPPIONy STATISTICS DETERMINES THFE MEAN, VARTANCE, STFAdDARD
UVEVIATION, COEFFICIENT OF VAKIATIOHN, LCOCIEKk AND UPPER QUAKRTILEEF,
HEDIAN, ThIuweAW, HAIDMEAN, MIDRANGE, KAWGE, wk AN ABECLIFTE
LLVIATION, INTERQUAKTILE RANGE, SKEWNESS, AWU KUKTOSIE FOu  TAHE
DA7A IN VECTCK.

STATISTICS VOLCANC
LEANT T70.24657534
VARIAWCF: 1850.562775
STU. UkV .t 43,01816796
COXFF, OF VARIATION: 0.6123881165
LOWER QUARTILEs 37
UPPER QUARTILEs 96
dEUI AN 65
¥ TRINEAds 65.75
HIDHKANT 64,4T7T747743
RANGEy 197
HIUVKAWGET 100,5
HEAN ABSCLUTE UEVIATIONG 33.68493151%
4 TUTERQUARTILE KAWGEs 59
COEFF, OF SKEWNESE: 0,8325767059
COEFF, 0OF KURTOSIS: 0.,4281831164

! COKRELATIONHON

SYNTAXs K+~CCORRELATION W

GKOUPy  STATS

SUBFROGhAH:  FHT

DESCRIPTIONS  CORRELATION LETEKMINES THE SINPLE PFARSON  PRODUCT
LWCHENT COKRKELATIONS BETWEEN EACH PAIKk OF VARIAHLES KEPRESENTFL bY
THE C CCLUMNS OF W, THE OUTPUT IS A C bY ¢ CORKELATION MATKIX,

74




35

SYNTAX

COREELATION GKAUES1
1,00 2,90 3.00

1.00 1.00 0,34 0.50
2,00 .34 1,00 ~2.07
3.00 0,50 “0.01 1. 00
u,20 0.25 0.5u 0,52
5,00 0.6L 2.68 .64

A THE CCRARELATION CQUTPUT,

A COLUMN ARE LABELE FOR

A THE CCRKELATION BLETVEEW

A OF GHAULS1 IS 0.5u,

PGHAUES]

GhCUF

SUbPLOGRAM s
DESBCHRIP
DEVIATICNE,

COLU wn€ Far ARGUHENT wATKRIX W, THE COKRELATIONS
L& A 4 BY ¥ MATARIX, WHERE N IS NUuBeR
THE CUEPUE FROM MSTATE IS ulrcH LIKE
118 GhAULES]
¥ .0l PS04, J. 80 L,00 SR
T e Lol J.34 _0.50 8425 Q.60
2,090 9,36 _1,00 3,37 0.5 .68
3«00 0.50 de 07 1.00 Ce 52 Jd.6u
4,00 0«25 J.5u G52 1.00 087
5.4 00 J.0OU 0.68 J.6u 2 e 7 17
AEANE 0.86 0.81 2.88 Va8l Q.84
STL.UEV e g vell Geld Us 2 G.37
L, QuiLS Q.82 0.69 0e82 Q.74 Je 78
mb DI ANE 0.85 0.83 0.88 OelS 0.83
Ve hZLE J.94 Ve92 0.98 Ue93 J.90
i
et — -

£

TIOWs

ps -7
Pyl

;e

sda

4
ATS

UETERMINES
LO¥ER QUARTILES,

PHE
Tadt COrRKELA

SECOH

MELUILANS ,

. .

(S = o
.

® O ;NN O

NON F OO

/]

CORKEELA
AND UFPER QUARTILESR

m oy
4 G

5.02
J.bu
J.68
0.bu
2.87

.00

F KO4 ALD

FOR WXAnPLE,

&

LUNL o

VU AL FOURTH

W

F CCLULNE

THAT OF CCRRE

LT S
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PARTIALHON
SYNTAXs PARTIAL W
GRQEPy STATS
SUBPRCGKAMSs CORRELATION, FuT
DESCKIPTICHy PARTIAL DETERMINES PARTIAL C(ORRELATICONS COF AaY
SPECTFETED QRDER FOK THE COLUMNS OF THE MATRIX WN. THE USEER WILL BE
ASKED FOR THE COLUYNS TO BE PARFTIALELED COUFf. THE USER"S REFFCLSES
MUST BE INTEGEKS BELAEEN 1 40D €, WHERE € IS PHE {UMEER QF
COLUHNS COF W,

PAKTIAL GrADES1
ENTER COLUMNS OF wATKIX TC BE PARTIALLEDL 0OUT.

Jie
1
1.00 2.00 3.00 4,00
1,00 1.00 “0.29 0.50 0.6
2.00 T0.29 1,00 0 47 Q.49
3.00 8.50 0.u7 1.00 2.95%
4,00 Q.64 Q.49 0.95 1.00

bE CAREFUL WITH INTERPRETING THE LABELS IN THE CUTFUY i
CF PARTIAL, ABCOVE, LABEL 1 UQES WNOT MEAN COLULG 2uak,

BUT THE FIKRST CCOLUMN REMAINING AFTER THE SELECTEL VARIALLES

HAVE bEEN PAKTIALED OUT, CIMILARLY, 2 REFERE TC Tt

SECCND REMAINING CCLUNN,

P DD DD

PARTIAL GRADESIL
ENTER COLUMNS CF MATRIX TC bE PARTIALLELD 0OUT.

it
2 3 |
1.00 _2.,00 3.00 k

1,00 _1.00 Q.45 0,23 i
2,00 0,45 1,00 Die ] 1
3,00 023 Vel 7 1,00 E

A THE ABOVE EXAMPLE SHOWS THAT wmORE THAN CWE VARIABLE

A CAN BE PAKTIALED CUT. LABEL 2 AbBOVE REFERS TC THE

A SECOND COLUMN REA4AINING AFTER THE SELECTED VAKIABLES

A AAVE BEEW PAKRTIALED 0oUT, IN THIS EXAMPLE 2 REFERS 707

A COLUMN W,
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JURP GFIT
KE KSHCY CHISQUARE

CHISGUAREHOW

SYNTAXt T CHISQUAKE X
GrROUPy GFIT
OESCKIPTION CHISQUARE
PRCBABILITY WMASSE FUNCTICN T

CMPIRICAL FhlgUENCY FUNCTION
MhLL THE PKOBABILITIES T
GOODUEESnOF kIl CTA?ISTIF I8
VEGREES OF FREEDOM.

-

EMPIRICAL FREQUENTY
SIGE s FoFey pi=pks

r

D D DD

Ttal 2 48 w2 o1
X+ 5 20 38 32 12

®» D DPD®»D®D

T THISQUARE X

CaI-SQUAKE VALUE = 9,6208722

TC DETERGINE IF ONE
THE UVALIA JERE LhAYN

®» D D

CHI

COMPARES A

HAVING & POSSIBLE

SQUAREACW

THECRETICAL DISCHES

X DVER THE SAHE W

Ilﬂ

THE DATA

PRINTED OUT

THE THEORETICAL PROBABILITY MASSE FUN

FUNCTICH X MNUST

THE ACTUAL
THPLICIT IN THE POSITICN COF

SECOND

Tu

sdet
F R l’;‘ 1"j

HASS FUNCTION T, COMPARE
I CHI~SQUARE TABLLES Wi

i

THE VALUES IN T KEPEESKIT PROBABILI
X KEPRESENT OBSEKVED FREGUEWCIES

ARE RBOT STATED EXPLICITLY, BUT IT
THE pcsrrzcuc OF X AND T REFFR 70
EXANPLFE, IN THE CASE AbOVE, THE FIEST
7O THE VALUE "1, THF

DF = U

LD hEwkr?

A POPULAT
Tdk VALUE ABCVE
Aty L 7 O

AL

VALUKSE  WITH

VALUES 70 TEST

WITH

BE

B

THP AF"UAL
IS UNDERSECCD THAT
VAEBES. HCH
PRSITICON #A¥Y REFER

THE

J5 BaE

EdE
ICH

AmT A
i Ludy

aF

OCBSERVED VA
THE VECTCKS.

C’

SAUE

~

T AND Tdak

THE SAME

BEUES ARE

THE VALUES I
OBESFRVATICK

4YPOTBESLS THAT

vITH

PRCBABILITY

JITH THOSE

A
qCW
THE CHISGUARL

fHHE  WUMBEE

A
€

&




KSulw
SYNTAX1 F K& G
GRCUPy GFIT
bFSCRIPTICNt KS DOES A KOLHOGOROV «SMIRNOV GOCDMNESS o UREE L RESE

OF THE KQUALIT OF Two UISCRETE E4YPIRICAL PKCBALILITY
U C"AIDUTIOLQ. THE ARGUMENTS F ANU G ARE EACH VECT2RS O
QESERVATION THEY WFED NOT bk SORTED, NOR wUST THEY BE THE F4BEEX

SEZE. .?L’TPUS"’ OF K& ARE THE VALUES:
MAX F(X)~G(X) AWL MIH F(X)~G(X)

FP+3 2 5 9 30 16 3 5 7 19 20 12 6 3 8 8 9 TSNS SR

Get 2 10 20 18 3 6 7 4 2z 1 10 8 &8 3 31 7

g Kg &
aAK F(X)rG(X) =2.1 274509804
HIn P(X)YeG(X) =" 0.,3137254902

7O LETERMINFE IF Tue T2 SAUPLES OF DATA JERE TAKEN FETH

TuE SAME POPULATICON (2% POPULATICHS WITH THE SAME CDF'E)
COMEPARE THE AKX AND MIN VALUES JITdAd Tuk DR S AT ES T RS
IN TABLES FOE TdE TWO SAMPLE K& TEST.

DD DD
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ANDHOW
SYNTAX: X AND Y
GROUPS: RELATIONS, TWOWAY, COMPARISONS
DESCRIPTION: THE FUNCTION 'AND' IS SED TO CREATE A NEW DATA
ARRAY CONSISTING OF X AUGMENTED BY Y AS ADDITIONAL COLUMNS. {
AND Y CAN BE SCALARS, VECTORS, OR MATKICES BUT CANNOT BOTH Kk
SCALARS. IF AN ARGUMENT IS A SCALAR, A COLUMN IS GENERATED EACH
ELEMENT OF WHICH IS THE SCALAR. IF THE ARGUMENTS ARE VECTOKS Ok
MATRICES, THKY MUST BE CONFORMABLE.

AVOVAHON
SYNTAX: ANOVA
PARAMETEKR :
OPTION= SELECTS THE TYPE OF ANOVA PERFORMED. OPTION=1
GIVES A OWNE=WAY ANOVA AND OPTION=2 GIVES A TWO=WAY
ANOVA (TREATMENTS WITH BLOCKING). (DEFAULT=1)
GROUP: TWOWAY
SUBPKOGKRAMS: INPUT, SUMS@, FMT
DESCRIPTION: ANOVA DOES A ONE=4AY OR A TWO=WAY ANALYSIS O0OFf
VARIANCE DEPENDING ON ThE VALUE OF THE OPTION PARAMETER. 4N0VA
WILL INTERACT AITH THE USER TO OBTAIN THE REQUIRED INFORMATION
AND DATA. WHEN ENTERING DATA, SEPARATE THE DATA POINTS WITH AT
LEAST ONE BLANK AND USE NO OTHER DELIMITERS. OQUTPUT CONSISTS OF
AN ANOVA TABLE, ESTIMATES OF THE OVERALL MEAN, AND ESTIMATES OF
THE TREATMENT (AND,IF OPTION=2, BLOCK) EFFECTS.

A3RHOW
SYNTAX: A3R VECTOR
GKOUP: SMOOTH
SUBPRKOGRAM: ONE3
DESCRIPTION: A3R DOES REPEATED SMOOTHINGS OF RUNNING MEDIANS OF 3
UNTIL THERE ARE NO CHAWGES IN THE SMOOTHED SEQUENCE FROM 0JE
ITERATION TO THE NEXT. SEE ONE3HOW.

A3RSRHOW
SYNTAX: A3KSR VECTOR
GkKOUP: SMOOTH
SUBPKOGRAMS: A3k, ONE3, SPLIT
DESCRIPTION: A3RSR DOES REPEATED SMOOTHINGS BY RUNNING MEDIANS
OF 3 FOLLOWED BY SPLITTING MESAS AND REPEATING UNTIL CONVERGENCE.
SEL A3R AND SPLIT.




BOXPLOTdOW

SYNTAX: BOXPLOT VECTOR
PARAMETER :

LENGTH= CONTROLS THE HORIZONTAL SIZ& OF THE DISPLAY

(DEFAULT=50 CHARACTERS).
GROUF: DISPLAY
SUBPROGRAM: FILL
DESCRIPTION: BOXPLOT GENERATES A BOX PLOT DISPLAY FOR A VECTOK
OF DATA. A KECTANGULAR BOX WITH ENDS CORRESPONDING TO LOWEK AND
UPPER QUARTILES IS PRESENTED WITH THE MEDIAW 'MMARKED WITd AW
ASTERISK. WHISKERS ARE DKAWN ON EACH SIDE OF THE BOX A#ITH |
CROSSES MARKING THE LOWEST AND HIGHEST DATA VALUES WITHIN Ad !
INTEKQUARTILE DISTANCE OF THE QUARTILES. DATA VALUES OUTSIDE THEk |
CROSSES (QUTLIERS) ARE MARKED WITH CIRCLES AND THOSE MOR&E THAW |
1.5 INTERYUARTILE DISTANCES GET HEAVY CIRCLES. |

CHISJQUAREHOW
SYNTAX: T CHISQUARE X 4
GROUP: GFIT
VESCRIPTION: CHISQUARE COMPARES A THEOKETICAL DISCRETE
PROBABILITY MASS FUNCTIOW T HAVING & POSSIBLE VALUKS WITH Aw
EMPIRICAL FREQUENCY FUNCTION X OVER THE SAME N VALUES TO TEST HOW
WELL THE PROBABILITIES T FIT THE DATA X. THE CdI=S3UAhkE
GOODNESS=0F=FIT STATISTIC IS PEINTED OUT WITH THE NUMBER OF
DEGREES OF FREEDOM.

CODERESHOW

SYNTAX: CODERES MATRIX ok CODESRES MEDPOLISH MATHKIX
SUBPROGKRAM: AND
GROUP: TWOWAY
OESCKIPTION: CODERES PKRODUCES A DIAGNGSTIC ARKAY KOR AUALYLIWG
Tt KWSTUUALS FROWw 4uDIAN POLISHING OF A TwO=vAY TABL&E. THE UShkan
SHOULYD SET KESIUS=1 IN UEDPOLISH WHEN CODERES IS USED. The
OUTPUT HMATKIX CONSISTS OF THE SYMBOLS =o+ DEPENDING ON THE SILE
OF TdE KESIDUALS.

=: VALUE BLLOW LONVEK QUAKTILE

o: VALUE BETWEEN QUARTILES

+: VALUE LAKGER THAN JPPER QUARTILES
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COMPAREHOW
SYNTAX: COMPARE MATRIX
PARAMETERS :
(1) DEPTH= VERTICAL HKEIGHT OF DISPLAY (DEFAULT=20
LINES).
(2) MISS= NUMBER USED TO INDICATE MISSING VALUES
(DEFAULT =799999)
(3) NGAP= NUMBER OF HORIZONTAL SPACES GETWEEN THE
BOXPLOT DISPLAYS (DEFAULT=3).
GROUP: COMPARISONS
SUBPROGKAM: FILL
UESCKRIPTION: COMPARE OPERATES ON AN N BY K MATRIX TO PRODUCE KX
VERTICAL BOX PLOTS PLACED NEXT TO EACH OTHER TO ALLOW VISUAL
COMPARISON OF THE CENTERS, SPREADS, AND OUTLIERS OF THE BATCHLS
(COLUMNS) OF THE MATRIX. THE USER MUST FILL UP THE MATRIX 50
THAT THERE AKE N OBSERVATIONS FOR EACH BATCH. THE PARAMETEFK,
MISS, SHOULD BE USED TO FILL IN MISSING VALUES. THE USER SHOULD
ASSURE THAT MISS IS DIFFERENT FROM ALL VALID ENTRIES IN THE DATA
ARRAY .

CONDENSEHOW

SYNTAX: CONDENSE MATKIX OR R«CONDENSE MATRIX
PARAMETERS :

(1) WNUM= CONTROLS WHAT STATISTICS ARE INCLUDED IN THE

SUMMARY. NUMel[1,2,5,7] (DEFAULT=2).

NUM=1 GIVES MEDIANS OF KACH COLUMN OF THE MATRIX

NUM=2 GIVES MEDIANS AND INTERQUARTILE RANGES

NUM=5 GIVES MIN,QUARTILES,MAX, AND SIZE

NUM=7 GIVES MIN,EIGHTHS ,MAX AND SIZE

(2) MISS= NUMBER USED TO CODE MISSING VALUES

(DEFAULT="99999).
GROUP: COMPARISONS
SUBPROGRAMS: UTCOND, FMT
DESCRIPTION: CONDENSE GENERATES SUMMARY STATISTICS FOR EACH
GKOUP OF DATA REPRESENTED BY THE COLUMNS OF THE ARGUMENT MATRIX.
SINCE THE ARGUMENT IS A MATRIX, THE USER MUST FILL UP THE MISSING
VALUES IN THE MATRIX WHENEVER THE GROUPS (COLUMNS) HAVE DIFFERENT
NUMBERS OF OBSERVATIONS. THE PARAMETER, MISS, SHOULD BE USED TO
FILL THE MATRIX SINCE THE FUNCTION WILL RECOGNIZE THOSE VALUES AS
MISSING DATA AND WILL IGNORE THEM IN ALL CALCULATIONS. THE
RESULT FKOM CONDENSE CAN BE USED AS THE ARGUMENT OF OTHEK
FUNCTIONS SUCH AS SCAT OR LINE IF AND ONLY IF NUM=2.




CONTINGENCYHOW
SYNTAX: CONTINGENCY MATKIX
GKOUP: TWOWAY
DESCRIPTION: CONTINGENCY TAKES A THO=WAY TABLE AND PERFORMS A
TEST OF TNDEPENDENCE OF ROWS AND COLUUNS. THE CHI=S4UARE
STATISTIC AND ITS DEGREES OF FREEDOM ARE OUTPUT.

KSHOW
SYNTAXK: F KS G
GROUP: GFIT
DESCRIPTION: KS DOES A KOLMOGOROV=SMIRNOV GOODNESS OF FIT TEST
OF TH& BEQUALITY oF Two DISCRETE ENPIRICAL PROBABILITY
DISTRIBUTIONS. THE ARGUMENTS F AND G ARK KACH VECTOKS OF
OBSEKVATIONS. THEY NEED NOT BE SORTED, NOR MUST THEY BE THE SAMYN
SI{E. OQUTPUT OF KS ARE THE VALUES:

MAX F(X)=G(X) AND MIN F(X)=G(X)

LINEAOW

SYNTAX: LINE AKKAY Ok Z«LINE AKRAY
PARAMETER:

RSELECT= SELKCTS THE OUTPUT MATRIX OF KESIDUALS.

RSELECT=1 GIVES ABSCISSA VS. RESIDUALS (DEFAJLT=1).

RSELECT=1 GIVES FITTED VALUES VS. RESIDUALS
GkROUP: RELATIONS
DESCRIPTION: LINE FITS A STRAIGHT LINE TO A SET 0OF (X,Y) POINTS
BY DIVIDING THE POINTS INTO 3 REGIONS AND USING THE MEDIANS OF
THE X AND Y VALUES IN THE OUTER REGIONS TO DETERMINE THE SLOPE.
THE INTERCEPT IS T4y MEDIAN OF THE DIFFERENCES Y=SLOPExX. LIne
ALSO COMPUTES THE HRESIDUALS AND GIVES AN N BY 2 MATKIX CONTAINIAG
EITHER THE X=VALUES V5. KESIDUALS OR THE FITTED VALUES VS.
KESIDUALS DEPENDING ON THE PARAMETEK, RSELECT. IF TH& USER DOLS
#OT HANT RESIDUALS TYPED 0OUT, HE SHOULD USE THE SYNTAX:

Z+LINE ARRAY
THE ARGUMENT ARKAY CAN BE KITHER A VECTOR Ok A 2=COLUMN YATRIX.
I¥ THE ARGUMENT IS A VECTOR OF SIZE N, THE X=VARTABLE IS
CONSTRUCTED TO Bt THE FIRST N POSITIVE INTEGERS. IF THE ARGUMENT
IS A 2=COLUMN MATRIX, TH4E FIKST COLUMN IS TAKEN TO BE THE SET OF
X=VALUES AND Tdk SECOND COLUMN THE SET OF Y=VALUES. LINE CAN b
USEL IN CONJUNCTION WITH THE FUNCTION SCAT TO PRODUCE Tdk SLOPE,
THE INTERCEPT, AND A PLOT OF T4E RESIDUALS. TO DO THIS, ENTER:
SCAT LINE ARKAY
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LSLINEHON

SYNTAX: LSLINE ARKAY OR Z«LSLINE ARRAY
GROUP: RELATIONS
DESCRIPTION: LSLINE DETERMIWNES THE LEAST SQUARES SOLUTIOA,

Y=YI+SLOPExX. THE ARGUMENT ARKAY CAN BE A VECTOR OR A 2=COLUMN
MATRIX. IF THE ARGUMENT IS A VECTOR, THE X=VALUES ARE TAKevV TO
BE THE INTEGERS 1 TO N WHERE N=pARRAY. IF THE ARGUuENT IS A
2=COLUMN MATRIX, COLUMN 1 CONSISTS OF THE X=VALUES AND COLUMN 2
THt Y=VALUES. RESIDUALS ARE DETERMINED AND STORED IN A MATKIX
A#HOSE FIKST COLUMN IS THE SET OF X=VALUES AND WHOSE SECOND COLUME
IS THE SET OF RESIDUALS. IF THE USER 4ANTS TO SUPPRESS PRINTOUT
OF TdE RESTDUALS, HE MUST ASSIGN THE RESULTS OF LSLINE TO A
VAKITABLE; I.E., TYPE Z«LSLINE AERAY.

MEDPOLISHHOW
SYNTAXK: MEDPOLISH MATRIX Ok Z+«MEDPOLISH MATRIX
PARAMETERS :
(1) RESIDS= CONTROLS OUTPUT OF RESIDUALS. 5 A R
RESIDUALS ARE PRODUCED IN A TWO=WwAY TABLE; S B2

COMPARISON VALUES, (REe.xCE)*TV AND RESIDUALS ARE
PRODUCED IN A TWO COLUMN MATRIX (DEFAULT=1).
(2) EPSILON= PROPORTION BY WHICH THE SUM O0F TdE
ABSOLUTE VALUES OF THE RESIDUALS MUST BE REDUCED AT
EACH ITERATION TO CONTINUE POLISHING (DEFAULT=0.01).
(3) NORMEFFECTS= DETERMINES WHETHER OR NOT NORMALIZED
EFFECTS ARE OUTPUT. THE DEFAULT OF 0 SUPPRESSES OUTPUT
OF NORMALIZED VALUES. NORMEFFECTS=1 CAUSES WORMALIZED
VALUES TO BE PRINTED.
GROUP: TWOWAY
DESCKIPTION: MEDPOLISH ITERATIVELY SWEEPS OUT MEDIANS FkOM THE
RO4S AND COLUMNS OF A TWO=WAY TABLE TO YIELD THE MODEL:
0BS = MEDIAN + ROW EFFECT + COLUMN EFFECT + RESIDUAL
IT YIELDS RESIDUALS FOKR TESTING THE ADEQUACY OF THE MODEL (SEE
SHOWKES AND CODERES). THE FUNCTION CONTINUES POLISHING UNTIL THE

STOPPING RULE CONTROLLED BY EPSILON IS ACTIVATED. THE OVERALL
MEDIAN, THE ROW= AND COLUMN=EFFECTS, AND THE SUM OF ABSOLUTE
VALUES OF THE RESIDUALS AKE GIVEN. THE USER CAN SUPPRESS

RESIDUAL PRINTOUT BY ASSIGNING THE FUNCTION TO A VARIABLE, T.E.,
BY WRITING:
Z+ MEDPOLISH MATRIX
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CORRELATICNHOW
SYNTAXy R«CORRELATION W
GROUPy STATS
SUBPKCGRAMy  FMT
DESCRIPTIONs CORRELATION DETERMINES THE SIMPLE PEARSCN PRCLUCT
MOMENT COKRELATIONS BETWEEN EACH PAIR CF VARIABLES REPREFENTELD bY
THE ¢ CCOLUMNS OF W. THE CUTPUT IS A C BY C CORKELATICN MATKRIX.

iSTATSHOW
SYNTAXs MSTATS W
GRCUPy ETATS
SUpPKCGKAM:  FUT
VESCKIPTIONTY MSTATS UETERMINES CCRERELATIONS, MEANS, STANLARL
DEVIATICNS, LCWER QUAKRTILES, MEDIANS, AND UPPF&k QUAKTILES FCk THE
CCLUMNS CF THE ARGUMENT MATRIX W. THE COKRELATICNS ARE DISPLAYED
IV AN N BY N MATRIX, WHERE N IS THE NUMBER CF COLUNMNS CF W.

PARTIALHCW
SYNTAKy PARTIAL W
GRCUPy STATS
SUBPRCGRAMSy CORRELATICN, FHUT
DESCRIPTICONs PARTIAL UDETERMINES PARTIAL CCRRELATICNS CF ANY
SPECIFIED CRDER FCR THE COLUMNS CF THE MATRIX W, THE USER WILL BE
ASKED FCR THE CCOLUMNS TC BE PARTIALLED CUT. THE USER'S RESPCNSES
MUST BE INTKEGERS BETWEEN 1 AND C, WHERE ¢ IS THE NUMBEK C(OF
CCLUMNS CF W.
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NUMSUMHON

SYNTAX: NUMSUM VECTOR OR NUMSUYM ARRAY
PARAMETER :

MISS= NUMBER USED TO INDICATE MISSING VALUE IN THk DATA

ARRAY (DEFAULT=-99999).
GKOUP: COMPARISONS
SUBPROGKAM: FMT
DESCRIPTION: NUMSUM OPERATES ON EITHER A VECTOK OR AN ARRAY BUT,
IN ALL CASES, THE DATA ARE TREATED AS A SINGLE BATCH. NUMSUM
PRODUCES A NUMERICAL SUMMARY WHICH GIVES THE SAMPLE SIZk (AFTEK
DELETION OF MISSING VALUES), THE ELIGHTHS, THE EXTREMES, THE
SPREADS, AND THE MIDPOINTS IN TABULAR FORM. THIS SUMMARY IS
USEFUL FOR TESTING THE SYMMETRY OF A DATA SET, AND TO EVALUATE
THE EFFECTIVENESS OF DATA TRANSFORMATIONS IN PRODUCING SYMUETKY.

ONEHHOW
SYNTAX: OuUKH VECTOR
GROUP: SMOOTH
DESCRIPTION: OWNEH DOES A SINGLE HAWUNING OF A SEQUENCE OF UATA.
IT IS USED IN CONJUNCTION WITH THE OTHER SMOOTHING FUNCTIONS AS A
FINAL TOUCH=UP TO A SEQUENCE OF SMOOTHED DATA. THE I=Td RESPONSE
IS REPLACED BY 0.25xY[I=1] + 0.5xY[I] + 0.25xY[{I+1]. SEE A3R AnD
A3KHSK.

ONE3HOW
SYNTAX: ONE3 VECTOR
GROUP: SMOOTH
DESCKIPTION: ONE3 SMOOTHS A VECTOR OF DATA USING ONE PASS UOF
RUNNING MEDIANS OF 3 WITH TUKEY'S END=POINT RULE. WHEN SMOOTHING
(X,Y) PAIRS, THE USER SHOULD USE AS THE ARGUMENT VECTOR THE Y
VALUES ORDERED ACCORDING TO THE MAGNITUDE OF THE X VALUES:

VECTOR+«Y[AX]
IT IS ASSUMED THAT THE X VALUES ARE EQUISPACED. REPEATED
SHOO0THING BY MEDIANS OF 3 CAN BE ACCOMPLISHED WITH A3k. QUTPUT
CONSISTS OF THE SMOOTHED SEQUENCE. A FPLOT OF THE SMOOTHED

SEQUENCE IS GIVEN BY TYPING:
SCAT ONE3 VECTOR
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REGRESSHCW

SYNTAXy Z+Y REGRESS X
PAKAMETER:
AINTERCEPTw DETERMINES WHETHER CR NCT AN INTEKCEPT TERM
IS TO0 BE INCLUDED, AINTERCEPT=1 GIVES AN INTERCEPT
TERM, AND AINTERCEPT=0 GIVES NO INTERCEPT. (DEFAULT IS
1e)
GRCUPy KELATIONS
SUBPKCGRAMSy FMT AND SCAT
DESCRIPTICN: REGRESS DOES A MULTIPLE REGRESSICN ANALYSIE
RELATING THE DEPENDENT VARIABLE Y 7C A SKT COF CAKRIERS X. THE
LEFT ARGUMENT Y IS A VECTCR OF SIZE N, THE RIGHT ARGUMENT X IS
AN N BY K MATRIX CCONSISTING CF N COBSERVATICNS OCON EACH CF K
VARIABLES CR A VECTOR COF SIZE N IF K=1, CQUTPUT CCNEISTS CF Ad
ANCVA TABLE, R=SQUARE, STD. EFKRCK, REGRESSICN CCEFFICIENTS (THF
FIRST COEFFICIENT IS THE CONSTANT TERM EF AINTERCEPT=1.),
ToSTATISTICS, VARIANCEwCCOVARIANCE MATRIX, DURBIN=WATECN
STATISTIC, AND A VECTCh OF PREDICTED Y VALUES AND RESIDUALS.
THERE IS AN OPTICN THAT ALLCWS THE USER TC INPUT A VECITCR CF X
VALUES AND USE THE REGRESSICN EQUATICN TC FCRECAST Y VALUES. THE
USER CAN ALSC OBTAIN A SCATTER PLCT CF THE KESIDUALS. WHEN
EXECUTICN TERMINATES, THE PREDICTED Y VALUES AND THE RESIDUALS
RESIDE IN THE N BY 2 MATRIX 4.

STATISTICSHOW
SYNTAXs STATISTICS VECTCR
GRCUPy ETATS
SUBPKOGRAMs  FMT
DESCRIPTICNy STATISTICSE DETERMINES THE MEAN, VAKIANCE, STANDARU
DEVIATICN, CCEFFICIENT CF VARIATICN, LCWER AND UPPER QUARTILES,
MEDIAN, TKRIMEAWN, MIDMEAN, MIDRANGE, KANGE, MEAW ABSCLUTEH
DEVIATION, INTERQUAKTILE RANGE, SKEWNESS, AND KUKTCSIS FCk THE
DATA IN VECTCK.
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SCATHOW

SYNTAXy SCAT ARRAY
PARAMETERS s

(1) WID~ CONTRCLS THE HORIZCNTAL SIZE (QF THE DISPLAY

(DEFAULT=30 CHARACTERS).

(2) DEPw CONTROLS THE VERTICAL SIZE C(CF THE DISPLAY

(DEFAULT=15 LINES).

(3) NDIVX, NDIVYe NUMBER OF UNITS ON X= AND Y~AXKS,

KESPECTIVELY (DEFAULT=u,u),
GROUPy RELATIONS, SMCOTH, CCMPARISCONS
DESCRIPTIONsy SCAT PRCDUCES A SCATTER PLOT CF THE DATA CONTAINED
IN ARKAY., TdE AKGUMENT ARRAY CAN BE A VECTCR CR A MATRIX WITH AS
MANY AS 9 CCLUMNS., IF A VECTOR OF £SIZE N, THCSE VALUES ARE
PLOTTED VS, THE INTEGERS 1 TO N; IF A MATRIX, THE SECOND, THIRD,
ETC. COLUMNS ARF PLOTTED VS, COLUMN 1 COCN THE SAME AXES.
DIVISICONS ON THE AXES CF THE PLOT ARE WNCT EXPLICITLY PRINTED,
EXCEPT AT THE EXTREMES OF THE PLOT., THE USER CAN CCNTRCL THE
RESCLUTICON OF THE PLOT BY MODIFYING THE PARAMETERS WID, DEP,
NDIVX AND NDIVY. PRINTING TIME INCREASES DKAMATICALLY WITH
RESCLUTION; THEREFCKRE, CTHER PLOT PRCGRAMS SHCULD BE USED IF HIGH
RESCLUTICN IS DESIRED, FCR A SINGLE GROUP CF DATA, THE NUMBER N
(2sN<9) WILL BE PKRINTED IF N PCINTS LIE C(LCSE TCOGETHER CN CTHE
DISPLAY, FCR MULTIPLE PLCTS ON THE SAME DISPLAY, THE LETTER A
REPRESENTS GROUP 1, B REPRESENTS GRCUP 2, EZC. FOR 2 POIRZS
CLCSE TCGETHER THE LETTER WILL BE PRINTED WITH AN UNDERSCCRERE.
THE DISPLAY CANNCT HANDLE 3 OR MCRE PCINTE CLCSE TCGETHER IF
THERE ARE MULTIPLE PLCTES.
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SHOWRESHOWN

SYWNTAX: SHOWRES MATRIX OR SHOWRES MEDPOLISH MATKIX
SUBPROGRAM: AND
GROUP: TWOWAY
DESCRIPTION: SHOWRES AIDS IN THE ANALYSIS OF RESIDUALS FROM
MEDIAN POLISHING A TwWwO=WAY TABLE. THE USER SHOULD SET RESIDS=1
IN MEDPOLISH IF SHOWRES IS TO BE USED. THE OUTPUT OF SHOWRES IS
A MATRIX CONSISTING OF THE SYMBOLS 00oxX DEPENDING ON THE SIZES
OF THE RESIDUALS. LET R REPRESENT THE RESIDUAL, M THE MIDSPREAD
OF ALL KESIDUALS, L THE LOWER QUARTILE, AND U THE UPPER QUARTILEK.
THdE CODES ARE PRINTED AS FOLLOWS:

O: R<L=1.5M

O: L=1.S5M<R<L=M

°: L=M<R<U+M

X: U+MSR<U+1.5M

X: R>U+1.54

SPLITHOW
SYNTAX: SPLIT A3R VECTOR
GROUP: SMOOTH
DESCKIPTION: SPLIT DOES ONE PASS AT DIVIDING MESAS (PAIRS OF
ADJACENT POINTS WITH A COMMON VALUE WHICH IS A LOCAL MAX OR MIN)
USING TUKEY'S END=POINT RULE. IT IS USED IN CONJUNCTION WITH
A3R.
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STEMLEAFHOW

SYNTAX: STEMLEAF VECTOR
GROUP: DISPLAY
PARAMETERS ¢

(1) WIDTH= CONTROLS THE #IDTH (CHARACTERS PEK LINWk) OF

THE DISPLAY (DEFAULT=70).

(2) SCALE= VARIES THE DEPTH (STEM INTERVAL) OF THE

DISPLAY IN UNITS OF 1, 2, OR 0.5 TIMES A PO4EK OF 10.

SELECT AN INTEGER FKOM 1 TO 3 (DKFAULT=1).
SUBPROGRAM: LIT
DESCRIPTION: STEMLEAF GENERATES A STEM AND LEAF DISPLAY 0OF A4
VECTOR OF OBSERVATIONS. THE FUNCTION AUTOMATICALLY SCALES Tik
DATA USING A SCALING KOUTINE BASED ON THE RANGE AND SIZ& OF Tdk
DATA VECTOR. BY VARYING THE SCALE PARAMETER THE USER CAN CHANGE
THE SIZE OF THE STEM, BUT IT WILL NOT NECESSARILY BE SCALED &Y
THE AMOUNT SPECIFIED. TRY VARIOUS VALUES LIKE 1,2, AWD 3 TO SE&
WHICd CHOICE YIELDS THE BEST DISPLAY. IF A LEAF CONTAINS TOO
MANY CHARACTERS TO Bk PKINTED ON A LINE, THE LINE WILL E&
TRUNCATED AND TdH& WUMBER OF TRUNCATED CHARACTERS WILL BE WRITTEW
AT THE END OF THE LINE. IF THE ST&EM INTERVAL IS TWO TIMES A
POWER OF TN, THE LEAVES MAY CONTAIN THE CHARACTERS A,B,C,...,J
IV ADDITEON TO THE DIGITS 04156693 IN THIS CA4SE, THE
CHAKACTERS A TO J REPKESENT THE NUMBERS 10 TO 19.

THICEHOW
SYNTAX: TWICE VECTOR
GROUP: SMOOTH
SUBPROGKAMS: ONE3, SPLIT, A3KSR
DESCKIPTION: TWICE SMOOTHS A SEQUENCE OF DATA, THEN SMOOTHS Tdk
RESIDUALS AND ADDS THE SMOOTHED RESIDUALS BACK T0 TH&E SYOOTHED
DATA TO OBTAIN THE FINAL SMOOTH. THE SlNOOTHING IS DONE USING
A3RSR.
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70

RUEFAULT VALUES OF TdE PARAMETERS:

DEF
vEPTH
EPSTLOW

LENGTH

wDIvXx
NDIVY

NGAF
NORMEFFECTS
VUM

OPTION
RESIDS
SCAL&
RSELECT
4ID

HIUTH
ATWTERCEPT

cd
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vanDCUlv

L«A AND B;3;C3;D

+(((2<ppA)Vv3<ppB),02ppB)/ 17 3

B+,b

+>(((3=ppB)A1z1ppB),2=pp4)/ 17 7

A<, A }!
+(A/((pA)=1,D),12D«1p 2bpb)/16
A«<(((DxpA)LDlpA),1)p4

+(1=ppb)/9

B«(((pB)[(1=pB)x1ppA),1)p48
+((A/D=21,1pp4) . ,12D+1p 2%pB)/ 16 11
B«<(((3=ppB)p1),(1ppA4),1p¢pB)pB

+(3=pps) /14

L«(((C+1pdp4)p0),(1pdpB)p1)\B

+0xppLl;1C 1«4 =

L+(1,((C«1pdpA)p0),( 1+1pdpbL)p1)\B
+0xppLls31+1C]+4

+>0=p« "ARGUNENTS OF AND AKE NOT CONFORMAGLE.'
VAN ARGUMENT OF Aiwb TS OF TMPKOFPER KANK.'

VANOVALJIV

ANOVA:Y ;K 3BTSS s MSRyR3MAK 3 BLSS 3 MSBL 3 MSE sWTSS s EVF sTOF;TSS3YBAK 0 3
T3 BLOCK

IAPJT

SUNMSY

vA3KR[OIV

L*A3K XsY13Y2:X13X23N:C
L*0WE3 X
+1x(pppX+s)x0=z+/|4=X

VA3RSELOIV

L+A3KRSKE X

X“A3R X

4+«A3R SPLIT X
*2x(pppX+2)x0=+/|2~X
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VBOXPLOTLOIV

L«BOXPLOT X;L3U;8

X+ (+1E7204U»L) x ((U«T / ,X)=LENGTUxLL/ X )+, KxLENGTH~1
0.1xL0.5+10xL; (0T LENGTH=68)p" '50.1xL0.5+10xU

+9x10=U=L

Z+LENGTH FILL X

gt PR r{1+2]
B«b,' *|*|* 3x 000000000 ©990609608'[1+7]
Bep." _IL11. 23456789 23u456789'[1+2]

+0xpps«(3,LENGTH)PB
"RANGE OF DISTHIBUTIOWN IS ZERO'

VCHISQUARELO]V

T CHISQUARE X 3DF;C

+3x1((pX)=pT)

+0xpU«'LENGTH KRROR: X AWD T MUST BE THE SAME STZ2E."
Ce+/((X=T)*2):T«Tx+/X

"CHI=SQUARKE VALUE = '"3;C3' DF = ";(pX)=1

VCOVOERESLOIV

Z«CODERES X3Y N3l s LW UW

NepY«Y[hY+, X]
Q+«0.5xY[L0.25x3+Nx13]+Y[0.25x1+ix13]
Lw+«g(1]=D+Q[3]-4501]

UW«Q[3]+D
Ye(X>LW)+(X>L1]1)+(X>QL3]) +X>UW
Z«'=zo0++"[1+7]
2«((p20311),2%p20131)p(,2) AND,(pZ)p"' !
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VCOMPARELO]V

Z+COMPARE X3 U ;LY ;M3C3d 3 P
X*(*lE-20’U-D*L)K((D*U*[/Y)~DEPTH!L*L/Y*(MISS=.X)/.X)’XKUEPTH—l
U« (21E720+UnL)x (U wDEPTHXL ) +MISS*xDEPTHw1
Z+«(DEPTH,6xC+pX[1:]1)p" !

J+0

JvJ +1

P+DEPTH FILL PLAP«(PxM)/P+X[;J 1]

Z[;72+6xJ)+" |T1_7| '[1+P]
Z[; 1+6xJ]+"' *T=1= |x 000000000 000000000"'[1+P]
Z20;6xJ]«" |"1_7| 23456789 23u56789'[1+P)
+5x1J <C

2+Q2

VCONDENSELO]V

R+«CONDENSE X ;I ;N ;NK;U;Q32
R+\0

UTCOND X

+0xv (NUM=2)

R+(NR,2)p2

VCONTINGENCYLU]V

CONTINGENCY Fi;R;C 3T E3;CHI2;DF

R++§F

T++/C++/F

E+Co  xR+T

CHI2++/ ,((FaE)*2)+E

DF+x/(pF)=1

'"CHI~SQUARE VALUE= ';CHI2;' DF= '";DF
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VCONDENSELO]V
V R«CONDENSE X;I;N;NR;U;Q;2
11 R+ 0
£2] UTCOND X
£3] +>0x\ (NUM=2)
Ly] R+(NR,2)p2Z

VCONTINGENCYL(D]1V

V CONTINGENCY F;R;C;T;E;CHI2;DF
(11 R++4F
(2] T++/C++/F
[3] E+«Co ,xR%T
(4] CHI2++/,((FwE)*2)+E
[5] DF+x/(pF)»1
(6] 'CHIwSQUARE VALUE= ';CHI2;' DF= ';DF

VCORRELATION(O1V
V R«CORRELATION W323iC3S;CHiMEANS;V AR
(1]  C+(QZ)+.xZ+Ww(pW)p (MEANS++4W)+14p(7241,1,0W)pW+pCH+""
[2) R+'BF8,2' FMT(0,1pS),[11(1pS),C#S50 ,xS«(VARS++$Z*2)*
0.5




VFMTLO]IV
V OL«F FMT R3S W3A3G3X3T3Ks3d 3M3Q@3P3sD3N3O3L3ByV;CH 3 H
(1] N+Q+«1+M+pR«(1[ "24pR)oR
£2] OL+((1=1M)% 1 0 xM«M+24H«1<pCH«CH,",")pA«'0123456789."
[3] *EXx1(N«0=N)VV«12pS«,F
[4] LO:+~1VV(xPetxQ=pK+pX+' ")A¥/('4',0«'N")eS
£s5] +(LO+(V+«0=pS+«J +S) +1B=M[2]+1) , L=(1xB«0+.=K) ,Px~"A"eX+K ,(J«51",")
+S
(6] +E+xpS+"TEXT DELIMITER'
(731 +L3=3xx(pG+K=K«(Ke 1+A) /K)LW«pX«(pK«(Kr10)4K) v (=(DK)10)+X
I [8] L:+*(De~14G+Kel)/L3=2x(pK)2W+140+«"XA "eKk«(~ke' ,')/K
91l +L3x1(B2+/G)*xM[2]«101]1=A1(B«|1=G10) 4K
[10] +L3=00,=(L«"EFI"€K)/xW+10L|1=A1(|1=G«Br"'.")4B«(1=(dG)10)4K
[11] A«(1+px«((1lpg)L(M[1]1=H),¥)*+4)04
[12] L3:+(HADX\HA~'"X"€K) ,E=pX+=W ,D+0pP«((M=H,0)x1,W)pX
[13] +L4=1~14L,Q«1+pR+(0 1 xpP+R[; M[2]1«QLM[21T@xVAD])+R
: [14] P+P:10*L«|[100]|P+0=P
i {15] +L3x10=J«+/B+('B'eK)n0=P«(LO.5+Nx,P):«10%D«10L|1=A 1G5
[16] Lu:+»(p1+pL)/F=ppX+(1 0 xpG«JpT\' '")pJ+J,0«V/T«0>P«B/P
[17] +(xL+(OlLxJ«"Z2"€K)[ . x~T«(T+0«1+[1001[ |P)>0+L«W =D+0+~2+L)/L/F ,F,
) i
[18] +*E+xpS«'FIELD WIDTH'
[19) Lu+1+1((JL[2)«Lv.<0)+0+«1+10[ .<|L«(B/,L)+T«10=|P)>W=D+0+
3
[20] Te~J«P[T/1\14J J«L+p1pX+'E"',"'+0 '"[Jp2=xL],A[1+8(0p10)T|L]
[21] F:>(Jv22Dx~"T'VeK) /I N+pX«A[11,1+Q(Dp10)TTWx1]}|PI, X
£22] D«,(=N)4(Dl.xQX[32+D]=14A)0.<D+\D=1
(23] X<NpX,X[D/1pX+,X]e"' !
[24] I:+(J«JV0=+/0«0L=0)/T+pD«pP+G,0[1+8(Lp10)TL|F]
[25] P+«0p(,0«Gd0)\(,0¢00.<(=G)O\L+G*1+4pG)/,P
[26] +4De\JVL+~"L'"€K ,PL[T/\D*14X«pP«P X;]«"*"!
(271 P«xp(,40)\(,0¢~Xx+~0)/,P
[28] +(~H)/E=i«1,D«0pP+BX(D,X«¥x1=2XL)4P
[29]) HD:CH«(pK+("14D«0, (ML2ILpD)pD+(","'=CH) /1 pCH)pCH ) A
(30 D+, (M[21,X)4 0 "1 +(u[21,B)p(,dD0o.215«[/D«1+D>"1¢D)\K
[31] +(LO=VAxXxQ),p0L+0L,((1=14M)+Mx1,#)pD, ,P
[32) E:K«'NO VALID E, I, OR F PHRASE'
[33] '"FMT PROBLEM ", K;(1,pS8)pS
v

R R T P P T = S W
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VFILLLO1V

Z+vW FILL X;N;D3;X1;X2;X3:Xu4;Y;I:d;F
NepX+X[hX+,X]
Z+0.5xX[L0,25x3+Nx13]+X[0,25%x1+Nx13)
S+(2[1]w0.5+1.,5%xD),(2(11=0,5+D+2(31m2[1]),2[1]
S«L0,5+5,2021,203)1,(2[31+0.5+D0),2[(31+0.5+
1.5xD

X1+(X2sS[11)/Xx2+(X<sS[2])/X+L0.5+X
X2+(Xx2>S[11)/X2
Xu+(X328071)/X3+(X28[61)/X
X3+(X3<S5(71)/x3

Y«((X>S[2]))xx<S(61)/X%

Z+Wp0
Z0I1«20+3L+4( 1,X1)o =TI+ (S+0TSLW)[1]
Z0I)+10+9L+4("1,X2)e, =T+S[1]+11+5[2]-5[1]
ZLIJ+10+9L+4(71,X3)0,. =T+ 1+S[6]1+11+S[71+5(6]
Z[I]«20+3L+4Xuo, =T+ 1+S[7]1+11+Wns[7]
+18x10=pY

ZLJ+"14Y)+2[I+14Y]+9

Z{I+\0[JdwI+1]+8

Z[S[31+10lE[5]=S(31+1]+6

Z[s[31,80511+0

Z2{S[{u]]+«1

Z[&031,505]11«ZLc03],80511+ 2 &

VINPUTLOIV

INPUT ;d M52

"ENTER NUMBER CF TREATMENTS.'
J+0xK+(]

YENTER VECIQR COF NUMBER OF OBS. FCR TREATMENTS 1 TC ';K

Y«((MAX+[ /N+(0) ,K)pO
+7xv(K=pN)

+uxpp(l«"'RE~ENTER COUNT VECTOR, CNE ELEMENT PER TREATMENDT.!

+0xv(K<J+J+1)
YENTER ';N[J]);' OBSERVATIONS FCR TREATMENT ';J
+7xpppY(;d J+(MAX,1)p2,(M*MAXwpZ+(0)p0
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VKELJIV
V F KE Gyl X30F 330G 3MAX3ETGN 3 -
Ve Feanedxiy+vpil«Z[M+F,G]
+A41x (W< i+1v])
WFeWF ,(+/F<X+Z[v])tpF
WECNF (/<) tpF
WGe(+/G<K)#pG
SIGWu*xuF+ WFo -G, (+/G<Xk)2pG
Ul i AA %34 ((WE=0AXK+T JiuF«|u¥)/8IGY)
*>2,0F+
ALt "mAK FQA)~G(X) =%;0 /0
] Yuld P(X)=-G(X) =V L/D
v

(e W oW W e W s Wt ot o W e ¥ e |
= O NI W N R
D ot o e d d d d )

VLINELQO]LV

V Z+«LINE WX ;Y 3NyMiPyI3d ;K3 X13Y13X2;Y2,F3SLYT
+3x12=ppW
WeQ(2,pW)p(rpW),W
Fe(N+pX+X[P+«bX+W[;111)pK+SL+0
X1«0,5xX[I«L0,5xM+1])+X[J+[0.5x1+M+L 0, 5+N%3]
X2+0 ,5%xX[(N+1eIl)+X[N+1nrd ]
Y1+40.5%Z2[I)+(2+Z2(bhZ+MtY+W[P;2]1~F]1)([J]
Y2«0,.5%xZ[I)+(2+«Z2[ b2+ (~ti)4Y])[J]
Fe(SL+SL+(Y2~Y1)#X2=X1)xX
K+K+1
+6x1K<2
YI+0, . 5xY(LO.5xN+1]+(Y«Y[AY+w(P;2]aF]1)([0.5%xN+1]
YELOPEy ';SL;"' YwINTERCEPTs '";YI
Z+WL ;2)mF+YI+SLxW[ ;1]
+16xX\kSELECT=1
+0,,2+Q(2,N)pF,2
Z+Q(2,N)pwl 11,2

MR R R RPN O; F W
DU FE WK P QO i e e e od ) b

(il o W W e W e W W e W Mo B ¥ o o Bl W T ¥ o
—t e e ) ] e d

VLITLUIV
V R«LIT A
(1] R+,'0123u56789'[1+((1+L1004)p10)T4]




VLSLINE[JIV
V Z«LSLINE XiN;B

+A1x12=ppX

X+«Q(2,0)pX«(1W+pX), X
Al:B+X(;2]18(Q(2,NM)p(,x[31]),(W«1tpX)p1l)
'SLOPE: '"3B[1);' Y~INTERCEPT: ';B[2]
2«Q(2,8)p(x[31)),x032]=(BL2]+x(;1]1xB[1])

VuMEOPOLISHLOIV

L+«MEDPOLISH X3kh3C3NsRI:CT:7 . A3S3;KG3RECETV
R+pX[3;1]

NeRxC+«pX[1;]
X¢X=TV«0,.5%xZ[L0.5xN+1)+(Z2+«2[4Z2«,X])[[0.5x0+1]
RE«RpOQ

CE«Cp0

JeS«+/|,4
2¢(k,C)p(,X)[A, X+(1R)e . xCp1xRG+(T/,X)~L/,X]
XeX»(RI«+/0.5%xZ2[ ;L 0.5xC+11+2[;T0.5%xC+1])e.xCp1
RE«RE+RT

2+Q(C,RE)p(,QX)[4,8X+(Rp1)o.x(\()xkKG]
KeX~(kpl)o xCI«+4#0.5x2[LO0.5xk+1;)+2[[0.5xk+1;]
CE«CE+CI

>6x\EPSILON<1=+/|,X%8

AD ¢

+17x\RESITDS=%2

2+Q(2,N)p(( RE0 . xCE)*TV),,2
+21x\VORMEFFECTS=0

RE«RE=FKA«(+/RE)*+R

CE+CE=CA«(+/CE)sC

TV<«TV+RA+CA

YTYPICAL VALUE: ';TV

"ROW EFFECTS: '3RE

"COLUMN EFFECTS: '3;CE&
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VESTATEL TV
V METAYE Wi3Z3C383CHdsMEANS sVARS 3N 3d
(11 Ce(RZ)+.xZ«Wn (oW ) pHEANS+(+pW) sN+14p ("241,1, 00 ) pi +pCi+""
[2] 'BF8,2"' FMT(0,1p8),[11(1pS),C280 xS« (VARE++$Z%2) *
0.5
(31 'MMEANS [(,BF8.2' FMT MEANS
(4]  'MSTD.DEV 0.BF8.2' FMT S<S%(N<1)%0.5
[5] Zesd+D
[6]  +ENDx1(pS)<J+d+1
I (71  C+xCAX+W[;d1]
i [8] +6,2+2,0+0.5%CLL0.25x3+Nx131+C0[0.25%1+Nx13]
[9] END:Z+((pSf),3)p2Z
[10] 'ML. QRTLSM,BF8.2' FMT Z[;1]
[11] 'MMEDIANS D.BF8.2' FMT 2[;2]
[12] 'MU. QRTLSM.BF8.2' FMT 2[;3]
v

VNUMSUMLD]V

V NUMSUM X3N;Q3T1;CH
CR
L NUMERICAL SUMMARY'
70p'n!?
NepX+X[MX«(X2MISS)/X+,X]
YCAMPLE SIZE = "N
700'"'
Q+0.,5xX[L0.,125x7+Nxv7]+X[[0,125%x1+Nx17]
T1+Q[u],0,QC[u4]1,0,0,((Q021+@Q(61)+2),Q(21,0
T1+71,Q06]1,(QL610Q021),((QL11+Q[71)%2)
71+71,Q011,0,q071,(QL71w@[1]),((X[1]+X[N1)+2)
T1+71,X01],0,XCN],XIN]~X[1]
T1« 4 5 p71
CH+'MIDPTS, ,L0Q/8/MIN, ,MEDIAN, ,UPQ/8/MAX, ,SPREADS,"
'8F10.2,0 | (' PuT T
700'!!'
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VONEHL OV
V H+«CNEH X;A;B;C
[1] A+0,X,0
(2] B+X,0,0
(3] C+0,0,X
[u] H+ 24(C+B+2x4)+u4
[s] HeX[1],2+H,X[pX]




VONE3[JIV
V Z2«00E3 X3Y13Y23X13X2:343C
Y1+(3xx[21)=2xXx[3]
Y2+ (3xX[W=1])=2xX[T2+N+pX]
X1+Y1, 1+X
X2+1vX, Y2
Ze(Y1,X,Y2)[(aN)+1+(C=X1<X)=(XsX2)=C+X1<X2]

VPARTIAL[J]V
V P«PARTIAL W;C;CIN;M3Y3;X;BETA

Mer1vpW

YENTER COLUNNS OF MATRIX TO BE PARTIALLED 0UT.'
A1:+A2x\0z2+/~(C«D)eim

YWl ;CIN«(~MeC)/M]

+0,pP+«CORRELATION R+Y=X+.xBETA«<Y@EX+1,(24(p¥[;C1),1)pW[;(]
A2:+A41,p 'UWNACCEPTABLE VALUES, ENTER INTEGERS FROY 1 TO '3l
v

VSHOWERES[ ]V

V Z«SHOWRES X3Y sl 3d3sDsLW3sLFsUWSUFE
N«pY«Y[AY<«,X]
Q*O.SXY[LO.25X3+NXI3]+Y[r0.25x1+NX\3]
IA«QU1])-D«g[3]-ql1]
UW<g[3]1+D
LE«LW=D%2
Ub«UW+D %2
Yo (X>LF)+(X>Lw )+ (X>@L11)+(x>QL21)+(X>QL3]1)+(X>UW)+X>UF
Z«'00o0o00ox)X'[1+Y]
Z+«((p2031)),2%xp2[1;1)p(,2) AND,(pZ)p" '
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VREGRESSLJIV

V Z«Y KEGRESS X3N3;K3C3XPYTHNV 3XPY3;BETA3;RSS3TSS 352368834703 0EP
(1] X«(24(pX),1)pX
L21 X+«(0,1=AINTERCEPT)¥1,X
37 XEXTNV-B(QX)+.xX
[u] BETA«XPXINV+ . xXPY+(QX)+.xY
Ls] RSS«((QBETA)+ . xXPY)=C+«((+4Y)*x2)+iN«p,Y
(6] ESS«(TSS+((QY)+.xY)=(C)=RSS
[7] S2«,ESS3(N=1)K«(p,BETA)~AINTERCEPT

: [8] CR

: 9] ! ANOV A"
[10] CH«'SOUKCE,DF,SUM SQUAKES,MEAN SQUAKL,F=RATIO'
Bl e

{12] YYREGRESSIONWNM,I4,bE16.4"' FUT(K),(,KSS),(,RSS2X),(,RSSsK)252
L3l et
[a4] "M RESTDUALY,T4,BE16.4"' FuT((W¥=1)-X),(,ESS),52,0
t151  "OreTAL M, If4,BE16.4"' FHT(W=1),(,T755),0,0
i s et
[17] 'R S4UAKL: '3 ,kKSS:TSS
[18] 'STD ERKOR: '3,52%0.5
[19] (Cd«'"COEFFICIENTS,T STATISTICS'
[20] 'F15.4"' FMTR(2,0,8ETA)p(,BETA)(,BETA)+(1 1 QU«S2xXPATNV ) *
0.5

{211 'DO YOU WANT A PKINTGUT OF THk VARTANCE-COVARTANCE MATHIA?!
[22] s41xy'Y'=z14]

] (23] '"VAKIAWCE~COVARIANCE MATKIX: ',CH<""

3 L2al YEi12.400 BEUTV
[25] A1:'"DURBIN=4ATSON: "3(+/((14,0)=("14,C))*2)2+4/( ,0«Y=X+ ., xp5TA)*

2
£26] Z<«Q8(2,W)p(,X+.xBLT4),,C
[27] 61:'0D0 YOU WANT TO FORLCAST A VALUE FO& Y?'
[28] »Cixv'y'=z1+{"
[29] 'ENTER X VECTOR (';K3' VALUES)'
L30] 'FORAKCAST OF Y VALUE: '"3(C«(1=+ATHWTERCEPT)+1,0)+.x5ETA
[31] '"WARTANCE OF FORECAST ERROK: '352x1+C+.xXPXINV+.xQC
[32] =51
[33] C1:'00 YOU WAWT TO SCAT RESIDUALS VS. PRUDICTED Y2!
[34] +0xv'w'=140
L35)] DEP«0.SxWwIu«L/70,(I/((0.75%7),30))
(36] SCAT 4
v
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vecAriglv

WeSCAT Z:N:X3Y:C:R:U ST i KU :CLiGsDsBs A0V
+3x1(2=+/2=N)Vv(x/N)>+/N+pZ

2+8(2,02)p(1p2),2+,2

Y«Z2(3;1+C+ 1+(p2)[21]]

RvpZ+X+,Z[:1]

L+U+S+2p0

J+1+0xp(D+NDIVX NDIVY),B+WID,DEP
UT+«10%L10@CL+1E 20+ ((ULJI+[/2)=S[J1«L/2):D([J]
S[II«UTx| L SLJ+UT«UT[ 140 |CLnalT+«(1 2 5)xUT]
ULdN+«UTx[U[J]sUT

LIJ)+1+GxL(BLJ1w1)3:G+(ULJ InS[J])sUT

Z+.Y

+7x13>J+J+1

A« (L) p0

X+1+L0.,5+(L01]m1)x(X=E[1]1)sU[1]=S[1]
Y«1+10.5+(L[2]w1)x(YnS[2])20[2]nS[2]

I+1

+20x11<C

ACY[ZI311:x(7)11+10LA4C0Y(Z;103;x[I]]+1
+18+6xR<I+I+1

J+1

D«0=V+A{Y[I:J]:X[I]]

ACYLZ;J ) X[I))+(10xV>K+1)+((K+1)xK=V )+ (K+35mn2%xJ )xD
+21x\k2I+I+1

+21x\C2J+J +1+1

0+ (dpA)L1T1+L0.5+(Ln1)xS2Swl
AL;00111+A40;00111+36x0=4[;0[11]
ALC[2];1«A(002];1+35x0=40[0[21;]

W+' 023u56789BLLKKIJILHHGGFEEEDDCCBBA4w| ' [1+042

YRANGE COF X« ';5(1]1,0(1]
YRANGE OF Yuv ';8021,U(02]
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(1]
£2)
[3]
[u)
£s]
(6]
£71
(8]
[9]
(101
(11]
[12]

25
(3]
[4]
(5]
[6]
{71
(8]
[9]
[10]
f11d
(121
[13]
[1u]
f15]
{161
[17]
L18]
[19]

VSPLITLOIV

Z+SPLIT X3sP:sQsR:S:T N1 sd iC

P+ 34X

Q+ 2+1+X

R+ 142+4X

S+3+4X

I«(((P<Q)xR>S)+(P>@)xR<S)xQ=k _

Qe (X+X[1), X, XINI)(1+I«(I=0)/I+Ix1 3+N+pX]
R+(3xQ)w2xX[I]

P+«x(I+2]

T (3xS«X[I+4])m2xX[I+5]
X[I+2)+(Rx1=J)+(Px 1=J )+@x0=J+(C=P<Q)~(QSR)=C+P<R
X[I+3)«(Tx1=J )+ (Px 1=J ) +Ex0=J«(L=P<8)a(E<T)=C+P<T
2«14 14X

VSTATISTICSIOIV

STATISTICS R;XBAR;VAR;N Q3532
XBAK+(+/K)*N+p,R

VAR+(+/( (RmXBAR)Y*2) ) :Nni

S+RLAR]
Q+0.5xS[L0,25%x3+Nx13]+S[([0.,25x1+Nx13]
'MEANs ' ;XBAR

'WARIANCE: ';VAR

187D, DEV.s '"3;S+VAR*0.5

VCOEFF, CF VARIATION: '";S%|XBAK

‘LOWER QUARTILE: ';Q[1]

‘UPPER QUARTILE:r ';Q[3]

"MEDIANY ';Q[2]

YPRIMEANT '30.25%xQL17+Q(3]+2xg(2]

YMIDMEANs Y3 (2p2)x+/Z+((R2Q[11)A(Kk=<Q[31))/R
YKANGEs ';([/R)»L/kK

"MIDRANGEs '3;((T/Kk)Y+L/R)+2

'MEAN ABSCOLUTE DE JATICNs ';(+/|RnQ([2])+N
VINTERQUAKTILE RANGEs ';Q(31~Q(1]

VCOEFF, CF SKEWNESSt '"3;((+/(RaXBAE)*3):Nn1)3S%3
YCOEFF, CF KURTOSISt '3(((+/(KnXBAR)*4):Nnl1)2S%U)n3
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VSTEMLEAFLO]V

V Z«STEMLEAF X;C3R;S;SI3I3d3F3AsWsLiWW3AAXW
(1] C+10%1in| 100R+1E" 20+(X[pX] (X+x[AX+ X])[l])*°CALE
[2] SI+(1+3x+/(RxC)> 25 50)++/(pX)> 25 100
[3] X+«L0.5+XxCx10%x+/SI= 2 3 6
[4)] F++/(SI=19)/ 0.5 2 1 1 0.5 2 2 1 0.5
[5] A+20p'0123456789A4ABCDEFGHIJ " ,2+""
(6] I«Fx[X[1]%10xF
(71 XW+8+WW+WIDTHwl
(8] S+'w '"[1+J+X[1120]
(9] Le1+( |W+«(X<S(10xI)+Jx 1+10xF)/X)n10x_|I
[10]) AA«A[1+(10 10)T|LI]
(111 +((pA[L])swW)/L1
[12) Z+Z ,XWpS,AA,"|" ,(WW4AALL]),"+" ,(LIT(pALL))nWW),2p"
(i3] L2
[14]) L112+2 XWpS,AA,"|" ,ALL], XWp" '
[15] L2sI+«I+Fx1w(I=0)xX[1]<0
3 [16] +8x10<pX+(pW)+X
(171 Z«((L(pZ)+XW),XW)p2Z

v

VSUMSQLO]V

V SUMSQ3C3NUMBER 3B yBLDF
(1] T+ hY
k (2] ASS+(+/(+/Y*2))~P+((+/¢)*z)*NUHBEk*+/N
[3] LES+(+/(((B++/Y)*2)3K))rC
[u4] 4°BL+BL St+BLOF+MAX~1
[5] +7x\ (0PTICN=2)
[6] BLSS+BLDF+0
£ 7 WTSE+TSSwBLSS+BTSS+(+/((T*x2)+N))-C
[8] MSR+BTSS:K~1
(9] TOF+NUMBER~1
(101 F«MSR4MSE«W/ISS+EDF«TDF~BLDF+K=1
[1815% 5 BLOCK*(B*K)anAk* (+/7):NUMBER

(12] ANCVA TABLE'
: E33] ' SCURCE DF SE MS F!
‘ [14] Cche""

[15] 'Mm TREATMENTM,IS5,F13.2,F11.2,F8.2' FMT(K=1),BTSS,MSR,F

(161 =+(0PTICN=1)/L5S

(171 '@ BLCCKSM,I8,F13,2,F11.,2,F8.2' FMI(MAXw»1),BLSS,MSEL,(MSEL+MEE
)

(18] LS5s'l)] ERRCRM,I9,F13.2,F11,2' FMT EDF ,WTSS,MSE

(191 '®M 7TOrALM,IS,F13.2' FMT TDF,TSS

[20] 'MR~SQUARE = M,F5.3' FMT(BTSS+BLSS)+TES

(211 'MCOVERALL MEAN = M,F10.2' FMT YBAR

[22] 'MTKEATMENT EFFECTS [,F6.2' FMT(T+N)=YBAR

[23] =(opPTION=1)/0

(2u] 'MBLOCK EFFECTS M,F6.2' FMT BLOCK
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VT¥ICELOIV
L«THICE XY
L+Y+A3KSK X-Y<«A3kSk

vyTcowpnlLdlv

urcono X

X+«(2p(px),1)pX

Z""

JT«0xNR+(pX)[2]
NepU«J [ WU+(U=MISS)/U«X[;T+1]]

W@+0.5%xULL0.125x7+Nx17]1+U(M0.225x1+¥x17]

+7+2x LNUM32

2«2,30u4)

+u+11xNR=T«T+1
*uxfR>I«T+1
2«2,001],402),404),206],ULN1,N
S4+13xyR=T+T+1
2«2,001),401 2 v &6 7],ULN],N
*u+16xH k=TT +1
CH+ " MEDIANS

+0xpd+'F10.2"'

L« (K, 06)p2L

CHe"MIN,LOG MEDT AN I PG 4 dAX s STZE"
+0xpj«'F10.2"'

4+ (Wk,8)p2

Ca«"MiN,L08,LOY MEDTAN ,UPQ ,UP8, 14K ,5T28"

Ustp9.2°

EyT

A
o

X

FuT 2+«(dR,1)pZ

FMT 2
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