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This regression system is a.n mtermed1ate result 01' a pro;ect to develop

a comprehensive regression computer system as a foundatlon fora
complete statistical man-machine mterface. The outstandmg features of
‘the system can\be condensed into two Qrinciple concepts. First, the . .
program dynamically a,llocates core resulting in no hmzts on title cards,
questmn cards, etc. Secondly, ""English type". user< commands are useg)m
a free format mode to save computer instruction time. . The reéulting

. system is two phase constructed in such a manner that add1t10na1 capab1ht1es

can be added efficiently. :
. r
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"MASHIT (Mason s Automatu; Statlstical Hypothe51s tnterpreter and

. Tester) 1s a computer prowram wr1tten in h1gh le\(e'f programming langua.oes

o Iacmtate the interaction bétween. the computer and the. researcher The

primary unique aspect of MASHIT is that the program performs regressiop -

‘analysis based on conversation language roFearch hypothesgs. Ultimately,
, other. stat1st1ca1 techniques will be incorpo ated into the system; however

the current verS1on h\andles that w;de range of research hypotheses that'¢éan

: .be lested using . MLR Indeed, any least sqtlares hypotheses concerned with o

‘ "analys1s of ccvariance" questlons

a single criterion can be tested with MAQHIT. The. program readily handles |

After studymg several available regression programs, a composite

of shortcomings was compiled. There was no one system that offered all the
features that the researchers and students des1red to test thelr hypotheses.
In additlon, the only systems that allowed free form input were the interactive
terminal programs, . whereas the majorlty of researchers must cope with
"batch mode" computer systems. MASHIT iis a system d1rected toward
“regearchers desiring ease and flex1b1l1ty m‘ accessm(g a "batch mode™ computer
system. The followmg is a'list of the outstandmg program features:

(a) Analys1s of natural language- regressxon questions.

(b)" . Free format (no column restricticns with the one

exception of any optional FORTRAN ¢ransformat10n
statements desired). ,

(c) Virtually unlimited number of variables.
(d).  Virtually unlimited number of models.
(e)  Virtually unlimited number of research questions. .
(f) .. Virtually unlimited number of title cards.
(h) Any size variable labels.”
(i) The program will dlchotomlze all "A" or " field .

(discrete) variables. The user does not have to,
keep track of newly created Varxables .
(§) -v Any FORTRAN transformation statements allowed. -

(k) - No parameter card necessary.
(1) All double precision calculatmns ,
"{m) Multiple returns from transformatlon subroutme.
' Y |
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: | MASHIT was‘written for the IBM 360/370 series computers
Constructed in two parts, the program first reads and 4nalyzes the res-
‘earchers instructions, and passes this information to the second stage L
wlnch performs the regressxon and test calculatxons '

The first stage actually creates the second stage progra.m resulting‘ N
in a "tallored" renrress1on program for each individual user Storage sizes
can berexpanded or contracted to fit the researchers program reqmrement ) ﬁ :
and the desired machine regmn (core) request. Thls flex1b1l1ty of the o
‘ ‘ program, does not affect the number of varlables ghlch can be processed SR
R howeﬁer, the machme CPU time is decreased as the core storage s1ze 1s .
increased. - r - e X
- In order for a computer program to interpret natﬁ_ral lahguagé,' '
established criteria must be met. They are (1)\\%'ariables must be prelahé‘:led'
if referenced by labels in a hypotheses, (2) only’ specmc phrases from a list
of keyword can be used and (3) certain syntactical rules must be followed

mhese rules are discussed in a later sectiod. . S i

!

The ﬂe‘{1b1l1ty of the program allows: the user to (mput his "control .
deck" as though it were written in a manner sumlar toa paragraph There
are no column restr1ct1ons with the one exception of FORTRAN trnasforma- '
tions. MASHIT searches for keywords and labels, therefore, blanks are ' v

placed between coded words. g '

The program reads the ent1re "control deck" as if it were; e long
card. Therefore, codmg can sk:p from card to card even with the option' '
of msertmg blank cards ih the ‘control deck:. Slashes, per1ods, \ question
- marks are delimiters md1ca\tm<r the end of one type of control mfol
within the control deck. There are presently eight types of control éar

. fbllows.i : . v ’ . p : ¢
: \

ation
as
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(a) : T/‘ifle Card(é)
(b) Label Card(s)

(c) Transformation Card(s)
(d) . Special Command Card(s)
(e) . Question Card(s) o0

. (f) - Model Card(s)
(g)  Test Card(s) . _ - , |
(h) Format Card(s) L o “ P
‘All the control cards are optional with the exception of a format. If
the format is the only card mcluded 'MASHIT prints the means, standard
deviations and the correlations. A summary of the rules for each type '
control ‘card is included as a "mini reference g‘ulde" at the end of this paper. -
To facilitate the rema_nder of the discussion, examplé deck setups are shown

- to 1llfstrate the features of MASHI'f B R AN

1

"and uses the variable that follows as thg cr1ter1on “The first variable and °

'Eb{amplel" ' . ¢

Th1s is a. I;ather limited apphéatlon of MASHIT.- One question 1s ’
a.sked without the use of labels: The program recoomzes the word "PREDICT"
the unit vector are employed as pred;ctor_ variables. ' Since there are no
covariates, the restricted model is inferred to have an R2 value of zero. The
number of subject and numbers of linearly independent vectors are calculated
and the F test is eValuated ~The next page contains the prmtout as generated by
the program. ‘

i -V(Job".Card) X -
‘. // EXEC MASHIT

Does X1 P ICT VAR 27
(2F3.0) v

: 1DataCards
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. s .
. INPUT UNIT NUMBER - s :
v+ T EORMAT  (2F3.0) ’
. G *
-’ » . ’ -
e : NUMBER ¥ . oy
VARIADLE TYPE OF DIFFEUENT | . MEAN - STANDARD ) VARIADLE
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3 - - CONVINUOUS ° - 31.50000 ' 19.8095%F =~
2 CONT JEUOUS 56.63333 - \ 26.73293 « .7 {
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i ) -
< i A . . : - ’
A : ’ . : CORRELATION MATRIX . _ .
. - . Se8300ss0000000d0e c
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1 1 2 , o
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- NWARIABLE RAu SCORE - VARIAALE o T .
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' .Example 2

f followmg o (

Kl

This example 111ustrates the use of the "t).tle" "mOdei"' "label", and -
"test" cards Note that the title is two cards in length and éach variable label

s placed on a seperate card. This is not necessary as a title can be -any num-

ber of cards in length and labels only have to be sepz,rated by a de11m1ter
// (Job Card )
// EXEC MASHIT

- “THIS STUDY’ ngs LABEL CARDS TWO MODEL CARDS AND
A TEST CARD"/ B

LABLLS: -, _, | = L .
RUNNING SPEED FOR 100 YARD DASH oo L
AGE: . ' ' .

- MOTIVATION /- )

\ MODEL A: AGE AND MOTIVATION PREDICTING RUNNING SPEED ’

| FOR 100 YARD DASH / . -

MODEL' B: AGE PREDICTIN RUNNING SPEED EOR 100 YAﬁD O |

. “DASH / ., , .
TEST MODEL A AGAB\TDT/MOD 3L B / RN . . e
- (3F3.0) ‘ | | s
, _Data Cards = T
. L . 3 _ 4 ‘

A
5

The str{iE‘:'ture in ‘this example is sixnilar to that used in other hypothesis"

_testing regression programs \vlth the exceptlon that the var}ables have been lab- )

eled and referenced in natural language in the delineation of the models. This

‘technique is used when testmc many- restr1cted models .against-the’ same ‘full
~ model. A sunpler structure is available espec1a11y if only onée F test were being

computed By use of the "questlon" 'card as in example 1 W1th the attachment

) (e

& L .
DOES MO’I‘IVATION PREDICT RUNN]NG R .o
SPEED FOR 100 YARD DASH OVER AND ABOVE AGE?
Since all least squarej hypothe51s can be* phrased in "covarlance" ter- ~

minology as above, the "'que ion" card has much potentlal for researchers "The °

printed output is shown on the next’ two,pages. . . SN |
' . | l < ' Yo o
[ L . .
. 0y 1 \
L 'a
. ) -
/ .
*
-5- ' -
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. . . N h s
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Example 3 | S SR
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"Here ig featu 1ed the input of nominal data, FORTRAN Aransforma-~

" tions and a "cova:mte" questmn Three vanables are read and a fourth is

created as the square of the third var1able s '
W4 (Job Card) S . o
// EXEC MASHIT - : :

. X)X (3) kg
IS VAR 1 PREDICTED BY'X 2.

vt A Y

' GIVEN KNOWLE EOFX(S), X4 ? C
" (F5.0, Al; 4X, F5.0) - TN
.- Data Cards PR x _ S
/ * ) ' : : \ Lt o e L . .

R

e Also, the A- forn‘nat for-variable two 1mp11es that it is discrete.

. MASHIT then autg‘natxcally constructs and maintains the mutu,a:&y ‘exclusive
-group membersh1p vectors When vamable two is referenced in the research
.questlon, the group membershlp vectors are substmxted

Not1ce in the prmtout (next pages) that the program reports the number
of- observatzons, how many variables were read hgw many’ were created by

transformatmns and the number of mutually exclus1ve yectors that resulted o

,,/ \Further Documentatlon o e, . N - 5

~7 ' : 2 :
MASHIT was developéd by Robert L Mason as.pa'rt o{a dOctoral

d1ssertat1qn under the dir /,ectlon -of Dr.. Keith McNe11 “The d1ssertatlon
(Mason, 1973) has complete documentatmn 1giilso, a 65 pa,ge "MASHIT)
user's gulde is avallable. QThe followmg is a summary of the users mahual \

J' . : : - .

- \
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: . : ; :
. - NUNEER OF VAREABLES - FUNTINUQUS—po—t-veerr 3 K e
“ , . N . « o ~— .
; NURBER OF VARIAGLES = PISCRETE—————mmme & 1 - J . _
* : ' ~ ’ ” e 2o
d TNPUT UNIT NUMBEA- — . 8 ) . e
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/e 5
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2 DISCRETE - . 2. : v e - .
N3 cunt INyoUS . $3.20000 21.22326 ¢ 4 : ‘
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. ’ . . s 3 .

. . ’ CREATED BY o ; ' R T ,
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- : . - T CORRELATION NATRIX® - d '
s N . . - ¢ - ‘ooou(oo,&o‘ouuoo\o N
. \ 7 . . i N . .
. . 1oy A 3 4 s e _
¢ N - " .
" - ry ——— ™ v ard
VARIABLE 1 [N . . < S .
¥ i 1.60000 : \\\' N . . ,
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"MAS_HIT" MINI GUIDE
] Provram MASHIT (Mason s Automatic Stat1st1ca1 Hypothesm
Interpreter and Tester) was developed to aid the researcher in hlS ever
losing bhattle with the computer *The provrain is written in SNOBOL and

FORTRAN I to run on the IBM. 360-370 series computers. Presently
only regresc .on type. questions can be mte.rpreted.‘_ ; o

A

-_‘ - This Mini reference guid‘é"is intended to be a sum'mary for the

«\comquuesti/ons/ arise, the user should refer to the "MASHIT"_;
. users Yagffual, which is omplete W1th~exampIes (Mason, 1973) ,

CONTROL CA@D RULES N

e ! 5 v {

l‘

. The progKW am looks for Keywords in the statement made to. t};e )
- romputer Care Wwith the spelling and spacmg of input woz‘ds is necessary
' Space must be mamta‘med between words an data input can be -continugd
. '.from card to card freely és the computer thinks the deck is one long card.
N The followmg are general types of cards with the limited rules necessary.
An jmportant point to note is that the only card absplutely necessary besxd*es
the data is 2 FORMAT card. Just placing the FORMAT card before the data

r

-
"

“results in the prmtmg of means, standard dev1at1ons, and correlations.

— - A, . TITLE CARD(S) - Optional |
' .-~ 1. ' Any number of cards
2. Must use keyword "TITLE" or "PROJECT"
‘ . or "STUDY".
") . 3. Must end with slash or period.
B I TRANSFORMATIONS Optional
’ S The rules of FORTRAN apply. .
, 2. Refer to variables in the Array X. b
NS . EXAMPLE: X(22)& X(1) *X(3)
L
- ’ -
S . ‘




_ oy

C. LABEL CARD(S) - opdmal

/ : 1. . Must start with’keyword "LABEL" o

' ' "LABELS" followed by a colon or

~ ' § o semicolon.
N 2. Separate hames’ by ‘colons or semlcolons
, - - . 3.  Can indicate or change variable number. o
' - - . Otherwise they are thought to be sequentlal. O
- _ This -examyple L labqls varlables 1, 2, 10 .
\ . b and I].. ) R Lon
' N LABEL: SEX RACE )
“VAR 10: GRADE POINT: EDUCATION /

4. - Must end entire variable labelmg series v
' with a. slash or period. . :

D. ' SPECIAL INSTRUCTIONS Optional

, ’ 1. ~ The following are mstructlons that the program
© °  understands: - - :
...+ -+ a READ IN 20 VARIABLES * ;’
- ; b, READ DATA FROM UNIT 4

{“c. READ IN 120 OBSERVATIONS
d. REGION SIZE = 132K - .
‘. €. ' THERE ARE 514 VARIABLES AFI‘ER
v TRANSFORMATIONS.

2. Must end with slash or period.
E. = MODEL(S) - Optional / ' , !
S Must have a model name that includes keyword
. * . "MODEL" -
B 2. Model name must be followed by c01041 or
1 . semicolbn,

3. © Model structure'follows the colon delimiter.
- , Model structure is discussed later. '
\ : 4,. Model structure must end with a period or slash. .

F. TEST CARD(S) - Dptio
. 7 1. . Must have key rds "TEST" and "AGAINST" or
} "WITI‘I" e
2. . Must have at least two model names.that were
- previously defined. .
3. : Must end with permd or slash. S

"'G. . QUESTION(S) --Optional - ' g
- 1,  .Must use the mode‘l structure that is d'efined
elsewhere, ;

[

.2.' Must end w1th penod .or slash .

M
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'H..  FORMAT d‘ARD(S) - Necessary / L
1. .  Can start the card with *(" or "FORMAT (". o
2. * Must have baldncéd parentheses.’ .% . ‘ : ~
3. Program will tount the, number of vari bles , o
& by the format. , e
4. - F tfpe variables conasldéned continuous - '/'
"7 variables. : T
. 5. . AtypeorlI type vanables are considered " -, _
s ‘ " discrete and ar/e dachotoquzed for the ST
.o R + . researcher. - c B -
. - N B - \? " o -
MODEL STRUCTURE™ . ' . \ -
< \ i : P ' .

11 questions and models must be fox‘med in regressm terrjls That

. ., is, a.ll pred1ctor (mdependent) varlables and the cr1ténon (de endent) va,n- )

‘ables must be separated by a'key wo;d o phrase Examples of this are: .

'

. A. DOES SEX, EDUCATION LEVEL, AND IQ PREDICT J
GRADE PDINT AVERAGE? , .

|B.  VARS, VAR 7 AND VAR 9 PREDICTING X1.* - - ° -

'C. IS THE VARIANCE IN X1 ACCOUNTED FORBY = =
SEX? * R . . . '

o\

. .
The keywords are urrderlmed in the examples The presecnt lisf of

keyphrases cosists of: - ” | 5 ‘ .
PREDICT : EXPLAIN
PREDICTS '- - ., EXPLAINS
PREDICTING ! - EXPLAINING .} °
PREDICTIVE OF EXPLAINED BY
PREDICTION OF ACCOUNT’ FOR . :
PREDICTED BY ’ ' ACCOUNTED FOR BY '

INFLUENCED BY

OTHER CONCEPTS

Two other concepts regardmg the structure must be mentmhed The
!

first is that of covariates, and the s)econd is naming artd groupmg var1ables
In asking a questlon mput can mclude covariate varlable(s) m the question.

" by the use of one of the followmg keyphrases

\ o
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OVER AND ABOVE - . T
WITH KNOWLEBGEOF . - -

GIVEN KNOWLERGE OF

'CONJUNCTION WITH . |
. INTHE PRESENCE OF . - : e
" . WITH-list - ASCOVARIATES \ = i
i . <o )
Anﬁexa?nple 1s \ :)

\ e DOES CROUP MEMBERSH\II&REDICT VAR 1 OVER AND

- ABOVE SEX? -\ . N

«oae

Tﬁe other concept- is the nammg and groupmg of variables. Varlables ,

can be-denoted by an asslo'ned name, or usmg 'd or: "VAR" notatlo,z;s A

4

those two variables. A dash (-) or one of the{eywords (TO, THRU THRO GH!

* 4ndicates the use of those variables and all variables between. 'I‘he-examp

_.refers to the four varlables 1, 9 10 11,

. X "- (). K.
VAR, VARO:=11 . g SRR

'y

, For furtl}er information and
examples the user is referred to "MASHIT" users manual (Mason, 1§73)

- )
descnbmg theiprogram L R TN
9 ¢ ‘V - he - . . 1,
{ ¢ a
3 : N , )
\ K ® L4
L, Q , (
) . ‘. . ~
é / ’ «
v \’ . / 7 |
\
L 3
- h
e )
¢ t
N vt & ( ‘
”

¢
comma or.the word "AND" betpeen two varlables ni&mes means to use only U

/-



DECK SETUP | S N
The following card order is used m makmg a run‘on program
o MASHIT o _ . . -

// (Job.Card) ’ . |
// EXEC - MASHIT" 7 |
) Consists of the folléw:mg types of ca.rds

. ; . in any order:.

A. TITLE | - R
B. . TRANSFORMATIONS
CONTROL DECK. C. LABELS | -
(A1l Optional) D. INSTRUCTIONS .~ . S
/s L ‘E. MODEL§ | : T -
R - F. TESTS - - ° ce
. &  QUESTIONS ' f ‘ .
' FORMAT CARD(S) - |
O . Data Cards- . .~ h
A\ / *
+ Example . ' . ) - o
' // (JOB CARD) Coo T f7 .
// EXEC MASHIT - ~ = . SN

THIS STUDY MEASURES THE CURV‘ILINEAR EFFECT OF AGE
. ON RUNNING SPEED /. o |
v . LABELS: o ° ‘o
, RUNNING SPEED FOR 100 YARD DASH Coos L
- AGE: '’ ' '
'AGE SQUARED, USED IFFOR CURVILINEAR TEST /-~

: " X(8) - X(2) ** 2, o [ .

MODEL A : VAR 2, VAR 3 PREDICTING VAR 1/

MODEL B : VAR® - PREDICTING VAR 1/ -

TEST MODEL A AGAINST MODEL B /

? ES X3 PREDICT VAR 1 OVER AND ABOVE AGE?

2¥3. 0)

Data, Cards B | o
/ * (5\’& .

t T e

NOTE: The one question does tl{e same thmg as the two models and test
combmed
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