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Introduction

The Basic Statistics and Data Manipulation Pac (BSDM) was developed for three major purposes. First,
it provides a common data base which may be accessed by advanced HP-85 statistical pacs (General
Statistics exctuded). So, if you want to use more than one statistical routine on your data, you won'’t have to
key in the numbers again and again.

Second, in almost any type of statistical analysis there are procedures which are used to condition or
“massage” the original data. There are also many common 1/ O operations involving the data. BSDM takes
care of these procedures all at once for all pacs. I/ O operations such as entering and listing the data are done
in BSDM instead of in each statistical routine. Similarly, algebraic transformations, recoding, sorting and
data editing are offered by BSDM. So, instead of learning the formats of data manipulation routines in each
statistics package, you learn it once.

Third, BSDM provides insight into your data by computing a wide assortment of summary statistics.
These allow you to understand the characteristics of the data and to summarize that information.

Hewlett-Packard would like to acknowledge the work of Thomas J. Boardman, Ph. D., Statistical
Laboratory, Colorado State University, in the development of this pac.
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Program Operation Hints

These programs have been designed to execute with a minimum amount of difficulty, but problems may
occur which you can easily solve during program operation. There are four different types of errors or
warnings that can occur while executing a program; input errors, math errors, tape errors and image format
string errors.

The input errors include errors 43, 44, and 45. These errors will cause a message to be output followed by a
new question mark as a prompt for the input. You should verify your mistake and then enter the correct
input. The program will not proceed until the input is acceptable. There is a complete discussion of INPUT
in your Owner’s Manual if you need more detail.

The §eéopd type of error which migh't'occur'is a math error (1 thru 13). With DEFAULT ON, the first eight
errors listed in Appendix E of your Owner’s Manual cause a warning message to be output, but program
ekéqutiqn will notAbve halted. The cause of these errors can usually be attributed to specific characteristics of
y(.)m"‘dat"é and the type of calculations being performed. In most cases, there is no cause for alarm, but you
should direct your attention to a possible problem. An example of such a case is found in the Standard Pac
when the curve fitting program-compates a curve fit to your data which has a value of 1 for the coefficient of
determination, r>. The computation of the F ratio results in a divide by zero, Warning 8.

The third type of error, tape errors (60 thru 75) may be due to several different problems. Some of the most

likely causes are the ta ing- write=protected, the wrong cartridge (or no cariridge) being inserted, a bad
tape cartridge, or wrong data file name specification during program execution. Appendix E of your
Owner’s Manual should be consulted for a complete listing.

The fourth type of error is due to generalizing the output to anticipated data ranges. In many cases, the
output has assumed ranges which may or may not be appropriate with your data. Adjusting the image
format string for your data will solve this type of problem. You may also want to change the image string if
you require more digits to the right of the decimal point.

These are the more common problems which may occur during program operation. Your Owner’s Manual
should be consulted if you need more assistance.

Two versions of the program have been designed to run specifically on either a tape or disc. The operation
of the disc version is explained in Appendix D of this manual.



Program Usage
General

The Basic Statistics and Data Manipulation Pac (BSDM) contains an autostart program, Autost, so that
you can start by inserting the cartridge and turning the machine on. BSDM is broken into modules, each of
which performs specific functions. These modules are: input of data, output of data, editing, transforma-
tions, and basic statistics.

This set of programs allows you to enter a data matrix into memory and to then perform various operations
on the data. The data entry may be made via keyboard or tape cartridge. The operations on the data set
include editing (i.e., data editing, naming and creating subfiles), transforming (i.e., algebraic transforma-
tions, recoding and sorting), storing and listing.

.\

Features include a provision for missing data values, a provision for incorporating a subfile structure, the
ability to store the data matrix and related information, error detection and the ability to correct many
possible errors.

CLECT AHY KEY

LIST HCORY RESTART ADYV STAT

. ECIT STORE  TRAMSF  STATS /J

After data has been entered, the above keylabels show the commands that are available. The programs have
been designed to run using the internal tape cartridge. If you have purchased the Mass Storage ROM, you
‘may want to change the programs in this pac to take advantage of the disc-based mass storage system. Refer

to the Mass Storage ROM Manual to obtain help in translating programs.
6



Program Flow

START

LOAD *Autost’" [ENDLINE] [RUN]

or

insert BSDM tape & turn on HP-85

—
o

HARD-COPY OPTIONS
—None/Printer/Other

INPUT DATA
—Keyboard/Tape

Program Usage

)
-}

OPTION SELECTION

HCOPY (KEY #6)
{Specify hard-
copy option)

STATS (KEY #4)
(Compute basic
statistics)

A

A

LIST (KEY #5)
(Data listing)
—All variables
—Certain var.
—Certain obs.

A

\i

EDIT (KEY #1)
{Procedures to

edit data base)
—Change data value
—Name variables
—Subfile structure

Y

A

STORE (KEY #2)
(Store data on
file-Title/
#obs./#var/
var. names/

# subfiles/
subfile names/
subfile char./
data matrix)

A

A

[RESTART (KEY #7)
(Reload data)

TRANSF (KEY #3)
(Transform data)
—Algebraic
—Recoding &

missing values
—~Sort

ADV STAT (KEY #8)
(Chain to other

statistical

programs)

7



8 Program Usage

Input of Data

The data matrix incorporated in this program should be thought of as a p-by-n array whose columns
correspond to observations and whose rows correspond to variables as shown below.

Observations
Variables 01 02 03 ees O,.
Vi
V;
Vi
VD

Subfiles may be created, in which case the structure becomes only slightly more complex as shown below.

Variables Subfile 1 Subfile 2 Subfile S
0,0;... Qn, 04,01 0pye2 - Onyeny Onyr.ing q#1 o On,e..ony
Vs,
V2
vp

The Basic Statistics and Data Manipulation routines are capable of handling a maximum of 12 variables
and 500 data values. For example, for a two-variable data set, up to 250 observations can be entered. Fora
four-variable data set, up to 125 observations can be used. A maximum of ten subfiles can be specified.
More data values can be used if you have the 16K-byte additional memory module. (Refer to Appendix to
change # of variables.) ‘

Data can be entered either from the keyboard or from a data file. The data file could either be the scratch
file used by BSDM, (DATA), or a user created file on the tape cartridge.

Special Considerations

e The prompts concerning the data medium and program medium may cause confusion. The word
“medium” is used since the set of programs making up the “BASIC STATISTICS AND DATA
MANIPULATION™ package may be on tape, floppy disc or hard disc. Thus, the “program medium”
refers to either the cartridge or the disc on which the programs making up this package are stored.
Conversely, the “data medium™ refers either to the cartridge or to the disc on which the file containing
the data matrix resides. In some cases, the program medium and the data medium may be the same.
However, this cannot be determined by the program and hence, the prompts are still displayed to
make sure the correct medium is in the correct device.
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® If the data is on a mass storage device, it may have gotten there in one of four ways. The following
discussion explains the prompts that apply to each situation.

1. If the data was entered using this statistics package (and was the last data set used on this
package), it will be on the cartridge in the scratch file called “DATA™. Thus, an affirmative answer
to the prompt “Is data stored on the program medium’s scratch file (DATA)?” will retrieve the
data and related information.

2. The data may have been entered using the Basic Statistics and Data Manipulation (BSDM)
routines from this or any other statistics package and then stored using the STORE routine of
BSDM. In this case, you should answer Yes to the prompt “Was data stored by this program?”.
Then, after the file name is specified the data and related information will be retrieved.

The data may have been acquired and placed in a file by a process unrelated to the BSDM
routines. The following two possibilities exist.

.3. The data may be stored as: all observations of variable one followed by all observations of
variable two, etc. This is in the same configuration as data stored by the BSDM routines, i.e.,
variables = rows and observations = columns. To retrieve the data, a Yes response to the prompt
“Is the data in proper configuration...?” should be given.

4. The data may be stored as: all variables of observation one followed by all variables of
observation two, etc. This is the transpose of what is expected by the BSDM routines, i.e.,
observations = rows, variables = columns. To retrieve this type of data a Yes response should be
given to the prompt “Data stored as contiguous array with observations = rows...?”.

Missing Values

The number used to designate a missing value is ~999999.9999. The justification for this number is that
(besides seeming unlikely to occur as a legitimate data point) it is easily picked out in a listing of the data. It
may be more desirable to designate a missing value by a more easily typed number, for example, by 0 if zero
is not a legitimate data point. The zeros could then be converted to the missing value recognized by the
programs. This may be accomplished in two ways. First, during the input procedure, answer “No” to the
prompt, “Are missing values denoted by -999999.9999?” Then input the value used to denote missing values.
Or, in the second case, the Transformation program contains a missing value option. A value denoting a
missing value can be specified for any or all variables. Any observation having the denoted value is
transformed to the value -999999.9999.
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Incorrect Responses

If a response outside the range of plausible responses is input from the keyboard, a message so stating is
displayed for about three seconds. Program execution is resumed by asking the question or a previous
question again.

If a plausible response is given, but it is not correct, one of three possibilities exists. First, if an incorrect
value has been entered for a data point, it may be corrected using the EDIT routine. Second, in many cases,
responses to several questions are printed on the CRT and then a question such as “Is the above information
correct?” is asked. This allows any of the printed information to be chaﬁged. Third, if a YES/NO question is
answered incorrectly or if the above options are not offered, the program can be re-started by pressing KEY
LABEL, then the soft key for the program you are in.

Output of Data

Once the data has been entered, it can be output to a file or to a printer/ CRT.

Store
The STORE feature allows you to store the data matrix and related information in a file so that it may be
retrieved at a later date for further analysis. The program also allows you to specify the file name.

The store feature will be useful in two different situations. First, if an investigator has a data set which he
may want to analyze further at a later date, he may store it and retrieve it later via the Basic Statistics And
Data Manipulation Pac. Secondly, if several people have access to the data input programs, it becomes
mandatory that each be able to store his data set in a unique place. Note that if only one person uses the
routine on one data set, it is unnecessary to use the store feature since the data and related information are
kept in “DATA"—the scratch file on the program medium.

The existence of a file is checked in the program in an attempt to avoid the accidental loss of existing data.
Thus, when a file is specified to receive the data, an attempt is made to ensure that you are not accidentally
storing the new data in a file which you did not know existed.

List

The program allows you to obtain a listing of the data matrix. The listing will appear on the device that has
been specified for hard-copy in the START routine or in the HCOPY routine. You can list all the data, a
certain set of variables, or a certain set of observations. '

If the number of variables to be listed exceeds 4, the data will be output in groups of four variables at a time.
This was done to make the output more readable.

Hcopy
This routine allows you to change the device on which the hard-copy output will be printed, or conversely,
to specify that no hard-copy is desired. '
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Editing

Once the data has been entered, this routine allows you to correct any errors made during input. The editing
functions can be broken into three categories: changing data values, naming variables and changing subfile

specifications.

Change Data Values

This routine is designed to allow you to perform a variety of editing procedures on the data matrix. The
editing capabilities include: the changing of an incorrect data value, the deletion of a variable, the deletion
of an observation, the addition of an observation, the insertion of an observation (if the data is ordered),
* and the addition of a variable. All of the above operations can be performed repeatedly; for example, three

variables could be deleted in succession.

Special Considerations

\:Order of Correctlons
. -As stated.in the program note displayed on the screen, the data is renumbered after deletions or insertions

are performed. For this reason, if more than one deletion (insertion) is to be performed, it is recommended
Sthatt the: hlghest-numbered observation (or variable) be deleted, then the next highest-numbered, etc. For

example if observations three and eight are to be deleted, then it is recommended to delete observation
T eight first, then observation-three. Notice that if observation three were deleted first, the subsequent
zcremumbering would move observation eight to position seven. The recommendation is meant to alleviate
o gonfusion which may occur due to the remumbering.-

Subf' les

e

l:lnsemons or delétions of observations will affect the content of subfiles which are in existence at the time of
{ &diting; for example, if subfile one consists of the first 10 observations while subfile two consists of the last

20 and if observation five is deleted, then observation ten (formerly numbered 11) will have jumped from
f subfile two to subfile one. Thus, it may be necessary to change the subfile structure after editing. Hence, itis
f recommended that subﬁles be created only after all edltmg has been performed.

Correctmg a Data Value

When correcting a data value you must spccnfy the varlable number and observation number of the value to
b_e corrected. Then, the old value is displayed so you can be sure you are altering the correct value.

oo

Inserting an Observation

:Hlf an observation is to be inserted, the position of the insertion must be specified by entering the number of
-the observation which the insertion will precede. For example, if an observation is to be inserted between

observation 8 and 9, you must enter 9 when the prompt “Insertion to percede observation #?”is displayed.
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Exceeding Program Limitations

If the addition of an observation or of a variable will exceed program limitations, these options will not be
executed.

Methods and Formulae

The data matrix is redimensioned into a row vector to facilitate the shuffling of elements necessitated by the
editing operations. The vector contains all the observations of variable one, followed by the observations of
variable two, etc. When an observation is inserted, for example, the elements of the data vector are shuffled
one at a time to make room for the incoming observation. Similarly, when an observation is deleted, the
remaining observations are “packed” together so that the resultant data vector has no *holes™ between
observations.

Name

This routine allows you to rename the data set, to rename variables and/ or to rename subfiles. These names
are then stored, along with the data, on the program medium’s scratch file (“DATA”). You may change a
single variable or subfile name, or you may change a set of successive names.

Subfile Structure

This routine allows you to specify subfiles or logical groupings of the observations. This may be
accomplished by entering the number of observations in each subfile or by en‘tering the observation number
of the first observation in each subfile. Names for the subfiles are entered in both cases. A third option
allows you to destroy the existing subfile structure.

Special Considerations

Use of Subfiles

Subfiles may be created in order to specify logical groupings of observations. A subfile structure allows you
to consider each subfile as a separate data set or to lump all the subfiles together and analyze the overall
data set. For example, suppose an investigator wished to measure several variables on 50 trout. He would
like to analyze the data separately for each of the three species of the trout. He could form three separate
data sets and do the individual analyses, then later join the three sets together for the overall analysis.
However, since the same variables were measured on each species of fish, this situation is well-handled by
specifying a subfile for each variety. The subfile structure options make it possible to do the analysis by
subfile as well as for the overall data set.

Editing and Sorting .
Certain operations in the data editing and sorting sections may cause observations to move from one subfile

to another. To avoid undesired results such as this, it is recommended that subfiles be specified after any
editing or sorting has been carried out.
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Transformations

In many analyses, the statistician prefers to work with some transformation of the original data. The
transformation routines provide great flexibility in this area. Four major categories are addressed: algebraic
transformations, missing value assignment, recoding and sorting.

Algebraic Transformations

This routine allows you to transform one or two variables in the data matrix via pre-specified functions or

through a function which you specify. The transformed data may then be treated as a new variable, or it
-may replace the elements of an existing variable. Hence, transformations on more than two variables may
" be made iteratively or via a user-defined transformation.

“ Spacial Considerations

Transformations Available

1. asX b+c

2.a¢X b+Y ¢

3. aX+bY+c

4 aslogbX+c

5. a*logbX +cY

6" standardize variable
7. user defined

The log function in transformations (4) and (5) refers to natural logarithm of a positive X to the base ¢
(2.71828182846). Thus, ‘note the argument of the log function (bX or bX + cY depending on the
t«tansformatio;l) must be positive. If not, an error message will appear and the user should try a different
transformation. Many users may wish to use the log transformations to the base 10. If so, simply divide the
number you wish to input for “a” by the natural log of 10(LOG10).

— Missing Values
None of the pre-specified transformations are applied to missing values. Thus, missing values are unaffected
* by these transformations. However, this is not necessarily the case with the user-defined transformation. If
. you define a transformation and there are missing values, you must make provisions to ensure that the
transformation is not applied to the missing values (unless, of course, this is desired). This may be
A ‘accomplished as explained in the following section, *User-Defined Transformation.”
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User-Defined Transformation

You may use up to 10 lines of code to define your own transformation—namely lines 1440 through 1449 in
the program TRANSI. The transformation should be of the following form:

D(Z,1) = ‘user-defined transformation’

Remember that with the user-defined transformation, the user is responsible for dealing with missing values.
Consider the following example. Suppose your data set consists of four variables. There are missing values.
You desire to form variable five as the sum of the exponentials of variables one and three. If there is a
missing value in either of these variables, you wish to assign a missing value to the transformed variable.
Recall that the data is of the form D(1,J) where 1 is the variable number and J is the observation number. In
the trapsformation routine the variable I is used to denote the variable where the transformed data is to be
stored. Thus, to accomplish the above-described transformation, follow this sequence:

1. Type: "TRAHSL®

2. Press:

3. Type: 1443 IF O01,I3<>-9999%93 2399 AMD DO3, 1X<:-233333 2383
THEH 1443

4. Press: ENE

5. Type: 1441 D¢S, I =-993333 3333

6. Press:

7. Type: 144& GOTO 1438

8. Press: l

9. Type: 1447 DeS. 10 = EdP4Ool, I3y + ESPCDCZ Tx0

10. Press: ENe

11. Type: 1444 GOTO 1456

12. Press: @

13. Type: (oo "TRAHZL®

14. Press:

The binary pfogram REDZER is not needed in memory when this is done.

Now the user-defined transformation has been stored in the TRANSI file. If you now run the BSDM pac
and ask for a user-defined transformation, this is the one you will get.

Notice that some of the lines 1440-1449 may have been defined by a previous user-defined transformation.
Make sure they do not interfere with your transformation.
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Recoding and Missing Values

This routine program allows you to assign codes to various categories or classes of data or to assign missing
values. The categories are intervals along the real number line and 20 of these may be specified. The
recoding is done on one variable at a time. The same coding scheme may be used iteratively on successive
variables. A summary of the coding intervals, codes, and number of observations assigned to each code is
printed as hard copy.

Special Considerations )

Coding Schemes

Three coding schemes are available, contiguous—equal intervals, contiguous—unequal intervals, and
missing value recoding. If the coding intervals are all of the same length and are contiguous, that fs, together
they form a connected interval, then the interval construction can be accomplished internally knowing only
the interval length and lower limit for the first interval. Similarly, if the intervals are of unequal lengths but
ggtzxt.iguq_ug for example, [10, 20), [20, 25), [25, 40), [40, 70), then the lower limit of each interval needs to be
specified but the upper limit may be computed internally. Hence, these two coding schemes are meant to
;minimize the amount of information which needs to be entered from the keyboard. The missing value
-coding scheme asks you for a variable number and the numeric value used to designate missing values for
that variable. Thus, each variable can have its own numeric value to denote missing values. These missing
values will be recoded to the value -999999:9999.. -

Same Coding Scheme - EE—

The coding is carried out on one variable at a time. However, if you desire to code both variables one and
two according to the same coding intervals,‘ihesc intervals need to be constructed only once. A positive
response to the option offered by “Use same coding scheme?” allows-variable two to be coded according to
the same scheme without consiructing the intervals a second time. If, however, you desire to code variable
two according to a different scheme, it is possible to construct a second set of coding intervals by giving a
negative response to the above prompt.

Brackets

The brackets used to denote the coding-intervals are meant to follow their usual mathematical
interpretation, that is, the intervals are closed on the left and open on the right.

Observation not in an Interval

If an observation does not fall into any of the coding intervals, its value is not changed during the coding
process. o :
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Sort

This routine allows the data matrix, or subfiles thereof, to be sorted according to the values of one variable.
For example, suppose an investigator has five observations of three variables, say height, weight and age
and wanted to arrange the observations in ascending order according to age. This is accomplished by sorting
the data matrix according to variable three.

Special Conside__rations
Subfile Structure Options

If subfiles are ignored, the entire data set will be sorted and, in the process, the composition of the subfiles is
subject to change. The option of sorting certain subfiles may be used to sort a single subfile or a set of
successive subfiles according to one variable. The option of sorting all subfiles may be used to sort every
subfile. The options of sorting certain subfiles and sorting all subfiles treat each subfile as if it were a
separate data set. Thus, the sort is done with respect to one subfile at a time.

What Happens

It is important to note that entire observations are moved when the sort is carried out. Thus, referring to the
example given, a person’s height and weight remain with the person’s age as shown below.

Original Matrix
VARIABLE
Observation Height Weight Age |
1 72 170 21
2 70 165 25
3 69 150 20
4 70 165 25
5 73 160 19
Matrix Sorted By Age
. VARIABLE
Observation Height Weight Age
1 73 100 19
2 69 150 20
3 72 170 21
4 70 165 25
5 70 165 25
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Basic Statistics

This routine computes a variety of summary statistics for data which was entered via the BASIC
STATISTICS AND DATA MANIPULATION program set. The statistics may be computed by subfile or
for the entire data set (ignoring subfiles). Basic statistics which are computed include: number of
observations, number of missing values, means, standard deviation, coefficient of skewness, coefficient of
kurtosis, coefficient of variation, standard error of the mean, and confidence interval of the mean. An
option is available to obtain the correlation matrix. Order statistics computed include: the maximum,
minimum, range, midrange, median, 25th percentile, and 75th percentile.

Special Considerations
Hard-copy Output

If a hard-copy of the statistics is not being made, the program halts occasionally so that you may study the
results. In this case, it is necessary only to press to continue program execution.
Order Statistics '

To obtain the order statistics, the data matrix is sorted and the observations of each variable are arranged in
ascending order. At the end of the program the original data matrix is re-loaded. Thus, if the program is
aborted, that is, if another key is pressed before the re-loading can occur, the data matrix will be in the
sorted state. Hence, if the portion of the program used to calculate additional order statistics is accessed,
abortion of the program should be discouraged.

Methods and Formulae
Let N(I) be the number of observations of the 1" variable in the data set or subfile, whichever is applicable.
Let D(1, J) be the J™ observations of the I'" variable. The following formulas are computed for the Ith

variable.
N(1)

o Sum: S(I)= 2 D(1, J)
J=1
a2 SO
e Mean: M(=—1irs

N()

2 (DA, )Y - NOMOD)’
e Variance: V(I) = N1

e Standard deviation: Sd(I) = (V(I))”
(N()- 1) V(1)

e Second moment: M (I)=

N()
N(I) N
. 2. (D(, 3))* - 3M(D) 3 (D, )2+ @NOM(Y)
o Skewness: Sk(I)=—— -
(Mq(1)"“ N(I)
N N(D) ’ N(h

3, (D, Iy - 4M() 2 (D, J))* + 6(M(D)? 3, (D(, 3)? - 3(MD)* N(D)
. =1 J=1 J=1 -
e Kurtosis: K(I)=

(Mo(D)* N(D)
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® Confidence interval on the mean: M(I) £ T(SE(I)) whe;e the T value is computed as follows:

Let C be the confidence coefficient for a confidence interval on the mean. The following operations are used
to obtain the desired t-value.

()

X =2.5155174 + 802853V + .010328V?

Y=1+1.432788V +.189269VZ+ 001308V

o X
z=V-+
M= N()- 1

Then the desired t-value is:

Z+ yARY 4 R 5Z°+16Z°+3Z R 327+ 192%+ 1723 - 15Z . 79Z° + 776Z" + 1482Z° - 192073 - 945Z
4M 96M? 384M° . 92160M*

(vay*
(N(D)*

T=

¢ Standard error: Se(I)=

VO*| 100
may] 1

® Coefficient of variation: Cv(l)= I

¢ Correlations: Suppose we have the following data matrix:

Observation
Variable 1 2 3 4 5
1 5 M 3 4 5
2 6 7 M 6 4
3 1 3 2 1 1

An M denotes a missing value. When computing the correlation between variables 1 and 2, we discard
observations 2 and 3 since variable 1 is missing a data value for observation 2 and variable 2 is missing the
data value for observation 3. However, when computing the correlation between variables 1 and 3, we need
only discard observation 2. Similarly, the correlation between 2 and 3 is computed by discarding only
observation 3. Hence, the correlations may be based on different numbers of observations. An observation
is thrown out if and only if a data value from that observation is missing from one of the two variables for
which the correlation is being computed. With this in mind, let N(I, J) be the number of observations used
to compute the correlation between variables I and J. Then, the correlation is:



Program Usage

N(I, ) N1, )
NOLD) 3, D(LK) 2 DU,K)
3, D(,K)DU, K)- X! ok
L )= K=1 N )
) N(L ) 2 4 NI ) 2 A
N J) < z D(I, K> N(L J) , < 2 D(J, K>
3, (DO, K-\ ! S (u, K- N&
K=l N(1, J) K=l N(, J)

Ranges and Percentiles

Let M(I) be the largest data value of the I'"" variable, m(I) be the smallest data value of the I'" variable.

1. Range: R(I)= M(I) - m(I)

\

2. Midrange: Mr(I)= M@+ md)

2

19

The percentiles are computed as follows: Let P be the percentile in question. If N(I)*P/ 100 is an
integer, the P(I) = (D(I, N(I)*P/100)+ D, Q))/ 2,whére Q is the next integer value between
N(I)*P/ 100 and the observation index of the median. If N(I)*P/ 100 is not an integer, the P(I) =
D(I, N(I)*P/ 100 + Q) where
Q= 1ifP<50
-1if P<50

The median refers to the S50 percentile.
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Examiple

Here is a series of examples showing the output from each of the procedures.

*
¥

PLANT

Humber of obs:
Humber of wari
Variable names

TEMF .
PROD
DAYS
# PED.
H2BUSE

DI RN G o

-]
m
=
o

0
Hzall
1 14.30
21
33Z73 .44
2 ig

b 3#: b A - e
¥ DATAH MAMIPULATIOHN
Z#E FEFFFEEEEEESE e o I#Z 3 ¥5%% b O A

4
311609

3 21 .68
22

312664

4 25. 28
26

3293 .66

5 26 .36
25

3396 . 8a

& 27 .28
4287 .80

7 2z .28
2

3852 . 80

2 i7.7@
IZEE . @A

a 12.58
26

3532 .84

18 L
=6

351400

Hr

A 0 A A A e e e e o o A A

QUTFUT DRATH
17
ablez: 3

FROD.

AYS # FEO
SE

8 £3596 . 988n

. aaan 1324 . 0808
15

1515 ¥ 30 . 8884
.aaga 145 . 88008
BE

aa S1lic. 0884
Laaga 158 8068
aa

aa S22V . 0808

L Bgag 171 . 04808
g

G4 133212 8808
.Baan 128 0gan
ae

5)5) 12182 . 8860
.8aag 134 0888
=S

Ba 18768 . gaog
LBRag 188, 8860
1%

ga 12172 8064
.BanE 191 . 0804
g

#a 113306 8080

. BaEn 195 . 8884
2

(515 127Vay . oang
L|gan 192 . 8804
(5 RE]

This example has 17 observations with the
same 5 variables measured on each obser-
vation.

The initial names for the five variables were
specified here. Note that the variable
names must be six or fewer characters.

As the data is entered by variable for each
observation, the values are printed. The
sequence of variables for each observation
is 1(TEMP.), 2(PROD.), 3(DAYS),
4(# PEO.), and 5(H20USE).
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oy

i1

aan 15822 . 8880

L
[ux]

e] 1T

foomte
[
- l:D

(e}
S

e
x)

L N |
00 =)

3324
14 22

il
[

b
AL
[t
Iyt
= 0
3
=
X
A

5 Clean 13188 08848
21 .0884 126 . 08048
e

S
I_|.J

| R
Ty Ln
ARAR]

L RIS et IR

[arsy
—,‘J
o
1 1:]
|_|._|
Ju

)
[}
T2
£

*#xmx#xtmxxxxxxxx*xtx#x#x#x#x*#
¥
¥ - CURREMT HAMES

-

;3 . *
**ﬁ#**i#i#i#*######*ii#i*#ii#i#ﬂ
UYARIABLE HAMEZL

TEMP .
PRODO.
ODRYs
FEOFLE
20lUsE

L0 e 0 Pl e

#*#*iiii##iiii#ii*iﬁiiii##i##ﬁi
%

3 STORE
¥ :
i*###iii#i#i#iix##xi#*x#####x##:

OData and related information i=
=ztored in MHAEEZ.

1T

T

Notice that we have changed the names for
variable 4 and 5 at this point by using the

EDIT key.

The data set is stored on our data tape on
a file which we called MARK2, using the

STORE key.
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EEEESEFEEE ST EEES SN EEEEEETE R E S
* *
:#: DRTR EDITING £
*
######t#ti######i%######H######
Ob=s . # 11 b ar . # 2 —- correct We made a change to observation #11.
walue = 13824 The second variable (PROD.) which was
Obs. # 18 khas beern deleted 15022 is now changed to 15024. We then
16 obserwations remain. deleted observation number 10 entirely. We
_ = a . added a new observation which will be
:::f;'j . z i; Z:: z } : ';’_:ﬁ_, number 17 since we previously deleted
Obe # i7 Uar # 3 = =g number 10. This was accomplished using
Obs & 17 Yar . # 4 = 132 the EDIT key and selecting the “change
Ub=. # 17 War . # 5 = 3614 data values” option.
Total number of observations
row = 17
EEEE XSS SIS S L SRS E TS
* OATAH LISTIHG ¥
¥ OM DATA SET: *
¥ PLAMT GUTPUT DATA *
EESEES S LSS S S SRS S S ST SRR EE S
TEMF . PECD. ) This is a listing of the ‘corrected’ observa-
— DRAYS FEQFLE | tion. Note that the fifth (and next three vari-
- 1' - i4 . S008 £3295  BOGG ables if present) are printed below the first
21 .88848 124 . 80808 four variables.
z iR 4088 3736 . BOGn
22 . [aea ids . 8060
3 21 . 8848 sl1é Bo8n
22. 88848 152 . 0088
4 25 . 28084 D27V . a8an
248 . 8988 171 . 8008
b 24 . 2848 13313 . Boag
23 . 8840 128 . 8084
=) Z7 . 2808 1318 ga8ag
23 . 8aaa 154 0oas
T 2228484 18758 B0an
=g g s ) 1848 . 684840




[ax}

LX)

fa—y
.
Do)

i1

......
Tl

(XX

L) SR A 1Y

1)

—._j

& . 18088
21 .8068
= . 28840

12257V . 6o
Z2HZE . 8884

16718 ;
2E5 . 8889

Program Usage
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16 IEIE . 8008

11 43T . 8008

12 3324 . 86008

13 2214 8808

i4 4345 . 884048

15 433 . 0808

ig 3524 . 8008

iv 2514 . 8848

EER S ER S S S SRS NN R R
I OATA MAMIFULATION ;
z######t#######################z

FLAMT OUTPUT DATH

Data file mame: MARKZ

Humber of DbS= 17

Humber of wariables: 5
Yariable ﬂam95:
1. TEMPF .
2. FEOD.
3. DAY=
=3 FEOFLE
o, HZOUSE
Subfiles: HOME
eSS P T E ST EF SRS S+
¥ k3
* OATA TRAHSFORMATIOHNS ¥
* *
A e e A A A e o o A
The tollowing transformation was
Fatrformed: :l*":“ <k d
where ® i=s Variable # o
8 = .354_
b= i
- = i
Transformed data is stored in
Uariakle # 5 (HZOUSEX.

The original data is reloaded into the 85
using the RESTART key. We will use the
original data at the beginning of each data
manipulation operation. (With the corrected
names for variables 4 and 5.)

We have chosen transformation No. 1,
namely Y=a.(XAb}+c

or
Xs (new)=.2642.Xs (original).
This transformation converts water use in
gallons to water use in litres. This was ac-
complished using the TRANSF key and
selecting the “Algebraic Transformations”
option.
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¥
¥
*
k
¥

FEERRERRER Ry
DATA LIS

OM DATHA

FLAMT QUTFRU
ERESEREEEFE S b S

HZOISE

OES#
1 2911465
2 221 . 6528
3 240 . 1558

5 295 53280
= 1132 . 2254
T i8i1v &324
= SRR IR )
= D33 .1544
i@ 954 . 2185
i1 iz 223z
iz SEg a55d
i3 278 2808
i4 249 1385
i% 1147 . 5438
is 1284 @91z
17 45 EE

##########

¥
¥
¥
kX
E

This listing is done only for new variable 5.
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ERESF S FES 2P EEF S EFF LSS S 5SS 5o

* £
kS ¥
S DATA MAMIFPULATION ¥
¥ k3
ER S A S A FEE RS R E R F RS SR S T

FLAHT OUTRUT DATH
Data file mame: MARES
Mumber of Db5= 17
Mumber of wariasbhles: 5

Yariakhle ﬂames :

1. TEMP .
= FrROD.
3. OAYsS
4 FEOFLE
5. HZOUSE
Subfiles: HOME
FEEEEREE R R R AR R E Rk Rk by
¥ *
¥ RECODE ¥
% ¥
#####################*#%i%#t####
Var # 5 is recoded into 5
thE?DFlEE aind the recoded
waluss are stored in YVar # &
nha—-r =
thHFs EUUHD
CELL#
;. Fe
3 e
4 45868 000
= SE008 . a00
CELL# E FEED.
i. . A5 =]
2. 515 ] 4
3. HiE =
4 REIE 2
5. .88 1

Reload original data set to 85, using the
RESTART key.

Suppose we wish to recode the original var-
iable 5 (H20 USE) into five cells with values
30, 34, 38, 42, and 46. The RECODE key
allows us to specify our lower and upper
bounds for each cell and then determine the
number of observations within each cell.
The new coded values were stored in vari-
able 6. This was accomplished using the
TRANSF key and selecting the “Recoding
and Missing Value” operation.
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t##############################
4 DRTA LISTIMG
* oM OARATAH SET:
* FLAMT QUTFUT DATH
tt##################*##########
HZOUSE RECODE
OBS#
i ZI7I . aa00 8. 8068
2 2118 . 8008 2888088
3 2186 . 80846 8. 8684088
A}
4 3293 . 8088 28 . 80808
o 2358 8008 29 . 8808
& 4287 . 084640 42 . 8080
7 3852 . 89608 258 . BE080
= 23es . B0E6 268 . 8880
S 2332 .80068 2480808
18 2ol4 Bo0a 24 . 88588
11 283c . oo 22880848
iz 2437 . 8088 2408688
13 2324 . 8088 28 . 0808
i4 3214 . 8680 28, g8080
15 4345 . 0886 4280808
i& 4536 . BREa 45 . Q888

Variable 5 and recoded H20OUSE in Varl-
able 6 are printed out.
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FEEEFEEESEREEE R R R R R R R R
* *
* OATA MAMIPULATION ¥
* ¥
ES XS LSS LS LSS SR ESE S LS

FLAMT CUTPUT DATH
Oata +tils name: MARES
Humber of ob5= iy
Humber of wariables:
Yariable names:
TEME .
FRODO.
OARYS
FEOFLE
HZ2OUSE

i

DL Y L

Subtfile=s: HOME

S ###################i##tt###*#
*
¥ SORT
*
¥

##t#############i*######i#####

FLAKWKT OUTRUT DAETH
1 :H"f':li‘lql-"_" i order
na to Yariakle # 2

1
=
i

##i####t########t##############
¥ OATH LISTIHG
* oW DOATAR SET:
¥ FLAMT. QUTRPUT DOATH
####################t##########
TEMP . FROD.
OAYs FEOFLE
ops#
i 12 . 48088 BT 36 . 4068
22, haan H= TR s EE 515
= 21 . 80084 Flle. 8884
22 . BRaR 158 . 8808
3 14 24848 396, gEGR
=1 . 88gg 134 aaad
4 25 . 2884 SEET . aaas

Reload original data set, using the RE-
START key. :

We have chosen to rearrange the data set
by sorting from smallest production to
largest production in variable two. This was
accomplished using TRANSF key and
selecting the “'Sort” operation.

The sorted data set is printéd out for all five
variables. Variables 1 through 4 are printed
to the left. The last variable is printed out
below. If 8 variables had been used the first
four would be printed out followed by the
next four.
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& ISIZ. 0086
7 ITSE . OEEE

5 IT24 . BE0E

3 IE14 . BAAE

16 4345 BEOE

i1 4227 . BEOE

1z 3437 . GREG

13 3214 . AEES

14 2390 BEAE

15 3624 @EEa

15 IE95 . BEEE

17 4535 @E06
EREERR R R
3 SUBFILE STRUCTURE ;
:t#######t#t########%######t###i

Subtile izt obs=s. no. o ohs

1. FY'7s 1 12

2. FY'TT 13 5
EREEEEEER RN R R R LR R Y
% DATA MANIPULATION %

*

FEREEREREE R R R R R R R

FPLAHKT OQUTPUT DATH
Data file mames: MARES
Humbsr of 9b5= 17

Mumber of wariables: 5
Variable ﬂames :

1. TEHMF.

2. FrOD .

3. ORYSs

4. FEOQFLE

5. H2ZOWsSE

Sukfiles: HOME

Suppose that the first 12 observations were
from the 1976 fiscal year and the next 5
observations showed to date the available
monthly information for the next 5 months in
fiscal 1977. We have created two subfiles to
separate the two fiscal years. This was ac-

~ complished by pressing the EDIT key and

selecting the “Subfile Structure” operation.

Reload data set into 85, using the RE-
START key.
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t###############
SUMMARY ST

oM DATH

FLAMKT GUTP
##############i#

# of
Miz=zing

-]
m
1 =
o
i B |
x|

i
DARYS i7
FEOFLE 17
ZOUSE i

-
[ i A R

- o
H :H'ul:':. Mean St Daw
TEHME . 18 2471 F.R122
FPROD. iigid . 4115 2174 1334
ORYS 21 .478& 1.4628
FPEOFLE 186 3235 21,9558
HZOUSE 233 . Fds3 431 . 2972

[
o,

ar Coef

H:me:- Std Error Wariation
TEMF . 1. 8228 41,1852
FRCODO. TE3 . 3584 27 . 333z
DARYS 3548 f.8129
FEOQFLE 5. 32348 11.V7731
H2O0USE 119 1571 13.5288
War . T - f ) Coetd of
Mame= Sk eun }urfu-ld

J b
]

KR i P R Wy

TEMP . -
FEOD.
DAYS
FEOFLE
HZOUSE

mﬁ&mm

I
[
- PRI :
Ll e s R TN
i

U s e B )

LS e a0
L

LEY o P '.j_l

oy RO 0 oD
o) b O = 15

fote

33% COWFIDEHMCE IMTERVAL OH MEAH

Var.
Hames=
TEMF .
FROD .
OHY S
FEOFLE
HZOUsSE

(X}
Lo
DOURSY I DY RS e

L) tmen
Lol 8| J o Rl I O8

il

Basic Statistics across all 17 observations.

User must specify the confidence level for
the interval. We chose to obtain a 95% con-
fidence interval.
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TEMF .
PROD .
DAY S

TEWMF.
FROD.
ODAYES
FEOFLE

Var.
Mames=s
TEMP .
FROO.
ORY:
PEOFLE
Haol=E
War.
Hames=s
TEMP .
FROO.
ORYsS
FEOFLE
H2OUsE
Var.
Hames
TEMP .
FPRGO.
OHRYS
FEGFLE

Var.

Hames
TEMF .
FROO.
oEys
FEORLE
H2OSE

HZOUSE

CORRELATION MATREIX

FROD OAYS FECOFLE
-. 8324 286 —. 1874
1657 S1mE

I
[
[
Z
o

ed O ]
R LY w B R

[y WY

i
fo T 0

Maximum Mirimu
27 . 2088 4. 238
18716 . BO88 5738 . 00A
25 . 8968 i2.8
211 .499848 134 .8
4335 ARG il a8
Fands Midra
23 . 8888 i5. 7
1A308 . 8aas iizze . A
£ aBaa 2.4
FTT . aaas 17285
1828 . BaR 4023 . A08
Median
18 . 48848
12707 . aa8a
22 .888a
i35 . agaq
Z437 . 0gaa
25-1th = TE—-1h
13,3888 Z2.&5848
1BYEE . o888 iZii4 . apa
28, |aas 2z . 888
158 . 88aa 138, 89aa
2324 . 4098a o4 aog

-

iy
RAURRN

0
it

The correlation matrix will only be printed if
the user requests it. The variables PROD.
and PEOPLE are highly correlated.
(r=.9185).

Of course many other operations are possi-
ble by using the manipulation keys. And of
course by specﬁwnb subfiles, you could
have obtained the basic statistics for each
subfile.




Appendix A

Limitations

The programs have been designed to operate in the basic machine. The maximum number of elements is
500. Hence, for two variables, a maximum of 250 observations may be input. This may be changed if more
memory is available. However, the scratch file “DATA” on the “BASIC STATISTICS AND DATA
MANIPULATION™ tape cartridge may not be able to contain the increased amount of data. A new
“DATA"file could be created to contain the increased data, or with a few program changes the data could
be stored automatically on a data file on another mass storage medium and used as the “DATA™ file on the
cartridge presently is used.

If more than 500 elements are desired, a number of changes must be made. In file “START™, line 180,
change 02=500 to O2=N, where N is the total number of elements desired. Also, in all COM statements, the
array D (2, 7) must be dimensioned as D(I, N). The following table gives the location of each COM

statement:

File Name Lines
“Autost” 20
“START” 30
“INPUT"” 30

“LIST” 30
“EDIT" 30
“EDIT2” 40
“BASIC” 30

“BASIC2" 30
“ORDER” 30
“STORE"” 40
“HCOPY"” 30

“TRANS1” 30

“TRANS2" 30

“TRANS3"” 30
“NEWST"” 30
“ADVST"” 30

The maximum number of variables is 12. To increase this, change N2 in file “START™, line 170, from 12 to
the number desired, N. In all COM statements, the vector VI$[*] must be dimensioned as VI${M] where
M = 6* N and N is the number of variables. If more than 12 variables are desired, some further changes
must be made: in file “STORE", line 360, the CREATE statement should be changed to CREATE
F$,2+(8+02*8) DIV M, M (where M = 288+N*6); and the scratch file “DATA™ must be made large enough
to accommodate the larger data array.
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The following line changes should also be made. In file “BASIC”, change line 50 to DIM KI(N), K2(N),
N(N), M(N), V(N). In file “BASIC2”, line 60 should be changed to DIM N(N), M(N), V(N)., In file
“ORDER™, line 50 should be changed to DIM N(N), M(N), V(N), R(2*N), T(N).

The “BASIC STATISTICS AND DATA MANIPULATION™ tape cartridge contains the data points used
in the examples for the BASIC STATISTICS AND DATA MANIPULATION routines on the file
“DATA". The user may wish to page through the manual and try each of the programs available in the pac,
then compare the results with those in the examples. It should be noted, however, that each example was
run using the original data and not data which had been transformed or edited.



Appendix B
Data File Configuration

The scratch file on the program medium, “DATA™, and any files created to hold stored data and related
information are configured as follows.

The data file is broken into logical records of 300 bytes each. The first logical record is a “header file”, which
contains information pertinent to the data set stored in the remaining logical records. The header file
contains the following information (variables):

data set title (T$(20 characters))

number of observations (O1)

number of variables (N1)

variable names (V1$(6 characters per variable name))
number of subfiles (S1)

subfile names (S1$(6 characters per subfile name))
subfile characterizations (S2())

The remaining logical records contain D(x,s) - the data matrix.
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Appendix C
Program Documentation
The documentation for the programs in this pac is contained in the programs. DOCSTI and DOCST2.

The major variables are defined in addition to comments for major sections of code. To obtain the
documention, load and run each program. '
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Appendix D

Using the Disc Version

The following information will increase your understanding of the disc version of this pac, and hopefully
facilitate operation of the programs.

Printer Prompt

You have the ability to choose the output device by selecting the proper output code. After loading the
program and pressing , the printer prompt will ask you to specify the output device with the following
codes:

Enter: 1 will direct system output to the CRT
Enter: 2 will direct system output to the internal printer
other numbers of specific printers will direct system output to an external printer.

-

A system output test is included with the above entry which will advance the desired printer one line if the
system is operating properly.

Oufput via the CRT

When the CRT is chosen as the output device, the program will pause when displaying more than one full
screen to allow full retention of output data. Simply press to continue viewing until output is complete.

Operating Limits . -

The maximum operating limits of some of the programs have been slightly modified to accommodate the
disc version of this pac. This need only be of concern as you approach these maximum operating limits.

References to Tape

All references to tape in this manual will be understood as references to the current mass storage medium,
and therefore will apply to the disc version of this pac.
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