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FOREWORD 

This  document is  t h e  t h i r d  volume of a f i v e  volume r e p o r t  d e s c r i b i n g  

f i n a l  r e s u l t s  of t h e  M u l t i d i s c i p l i n a r y  Accident  I n v e s t i g a t i o n  Report  

Automation c o n t r a c t  canducted by the Highway Safcry Research I n s t i t u t e  (HSRI) 

f o r  t h e  N a t i o n a l  Highway T r a f f i c  S a f e t y  Admin i s t ra t ion .  I t  documents t h e  

procedures  used t o  a c c e s s  t h e  HSRS: a c c i d e n t  d a t a  bank through t h e  U n i v e r s i t y  

of Michigan 's  t ime-shared computer network,  and o u t l i n e s  t h e  c o n t e n t s  of 

t h e  d a t a  bank. 

Member companies of t h e  Motor Veh ic le  Manufacturers  A s s o c i a t i o n  (MVMA), 

s t a f f  pe r sonne l  a t  t h e  N a t i o n a l  Highway T r a f f i c  S a f e t y  A d m i n i s t r a t i o n  (NHTSA) 

h e a d q u a r t e r s  i n  Washington, and s i x  of r h e  M u l t . i d i s c i p l i n a r y  Accident  Inves-  

t i g a t i o n  teams a r e  provided w i t h  f u l l  a c c e s s  t o  t h e  a c c i d e n t  d a t a  bank through 

t h e  SPAD system v i a  t h e i r  own p r i v a t e  computer t e r m i n a l s .  The Canadian 

Department of Transpor t  w i l l  soon b e  added t o  t h i s  l i s t  of u s e r s .  The Highway 

S a f e t y  Research I n s t i t u t e  m a i n t a i n s  t h i s  system of a c c e s s  through con t inu ing  

sponsorsh ip  by MVMA and NKTSA, 
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SECTION I 

INTRODUCTION 

The Highway Safety Research I n s t i t u t e  a t  'The University of Michigan main- 

t a i n s  an extensive co l l ec t ion  of accident  records tha t  document important 

f e a t u r e s  of t r a f f i c  c o l l i s i o n s  i n  many areas  of the  country. Due t o  the sheer 

volume of our accident  records t o  d a t e ,  i t  i s  necessary t o  u t i l i z e  coniputerized 

s torage  and ana lys is  of the da ta .  The S t a t i s t i c a l  Research System was developet 

t o  provide the  necessary ana lys is  capab i l i t y  and is a descendent of the  

OSIRIS System originated a t  The University of Michigan. Some f a ~ n i l i a r i t y  with 

the  language of modern d i g i t a l  computer systems and the  da ta  ans lys i s  packages 

t h a t  may be used i n  conjunction with these systems i s ,  of course,  necessary f o r  

successful  operat ion.  I f  the  necessary f a m i l i a r i t y  i s  overly complex, then 

the  people who a r e  most l i k e l y  to  benef i t  from the  da ta  w i l l  never achieve the  

proficiency required.  In  order t o  make the da ta  a s  access ib le  a s  poss ib le  t o  

those who can bene f i t  from i t ,  HSRI has developed the SPAD (Simplified 

Procedures f o r  hna lys i s  of Data) System t o  provide a s implif ied method of - 
using the  accident  f i l e s  i n  conjunction with the S t a c i s t i c a l  Research 

System. I t  is  hoped t h a t  t h i s  f e a t u r e  w i l l  f o s t e r  an increased usage of the  

accident  da t a  f i l e s  t o  answer questions t h a t  a r i s e  i n  the  course of highway 

sa fe ty  r e l a t ed  a c t i v i t i e s  and t o  explore new problems t h a t  had not previously 

been uncovered. 

HSRI obtains  accident  da ta  from a v a r i e t y  of sources: the  two most prominent 

a r e  the  pol ice  agencies and the  various Mul t id i sc ip l inary  Accident Inves t iga t ion  

Teams. In  t h i s  da t a ,  each accident  i s  character ized by a number of f a c t o r s  t h a t  

descr ibe  the  d r i v e r ,  veh ic l e ,  and environmental condi t ions recorded by the  inves- 

t i g a t o r .  The volume of recorded accidents  and the  l a r g e  number of f a c t o r s  f o r  



each a c c i d e n t  make manual d a t a  handl ing procedures  imposs ible .  The a c c i d e n t  

d a t a  is  consequent ly  t r a n s c r i b e d  on to  magnetic t a p e  i n  a  form t h a t  i s  u s a b l e  on 

a  d i g i t a l  computer. 

I f  t h e  s t o r e d  in fo rmat ion  i s  t o  be of any v a l u e ,  i t  is  necessa ry  t o  have 

some technique f o r  access ing  t h e  magnetic t a p e s  and d e r i v i n g  from them t h e  i n f o r -  

mation t h a t  i s  d e s i r e d  by t h e  d a t a  a n a l y s t .  Th i s  f u n c t i o n  i s  performed f o r  t h e  

u s e r  by t h e  S t a t i s t i c a l  Research System (SRS)--a group of computer programs 

prepared f o r  and mainta ined by HSRI f o r  d a t a  manipula t ion and a n a l y s i s .  By 

proper u s e  of SRS, t h e  experienced u s e r  can c r e a t e  new d a t a  f i l e s ,  modify o r  up- 

d a t e  e x i s t i n g  ones ,  and perform a  number of a n a l y s i s  o p e r a t i o n s  on e x i s t i n g  f i l e s  

t h a t  range i n  complexity from l i s t i n g  a s u b s e t  of t h e  d a t a  f o r  d e t a i l e d  s c r u t i n y  

t o  complex s t a t i s t i c a l  o p e r a t i o n s  such a s  m u l t i v a r i a t e  a n a l y s i s  of va r i ance .  The 

SRS i n  con junc t ion  w i t h  t h e  a c c i d e n t  f i l e s  comprises a  powerful  system f o r  t h e  

c o l l e c t i o n  and a n a l y s i s  of d a t a .  

The f i n a l  component i n  t h e  a n a l y s i s  h i e r a r c h y  shown i n  F igure  1 i s  t h e  

computer and i t s  execu t ive  s u p e r v i s o r  t h a t  c o n t r o l s  t h e  o p e r a t i o n  of a l l  f u n c t i o n s  

r e s i d e n t  on t h e  machine. A l l  HSRI a c c i d e n t  f i l e s  a s  w e l l  a s  t h e  SRS a r e  main- 

t a i n e d  on The U n i v e r s i t y  of Michigan's  I B M  360/67 Computer under s u p e r v i s i o n  of 

t h e  Michigan Terminal  a s t e r n  (MTS) . M'rS was developed f o r  o p e r a t i o n  i n  a  time- 

s h a r i n g  mode, so  t h a t  a c c e s s  t o  t h e  computer could be gained from a v a r i e t y  of 

remote t e r m i n a l s  f o r  c o n v e r s a t i o n a l  usage of t h e  computer i n  a r ea l - t ime  environ- 

ment. By i s s u i n g  t h e  proper  commands t o  MTS i t  i s  p o s s i b l e  t o  s i g n  on t h e  system 

a s  a r e g i s t e r e d  u s e r  and t o  perform a l l  the o p e r a t i o n s  necessary  t o  a c c e s s  t h e  

d e s i r e d  d a t a  f i l e ,  c a r r y  o u t  t h e  a n a l y s i s  r e q u i r e d ,  and a r r a n g e  f o r  p r i n t o u t  o r  

s t o r a g e  of t h e  r e s u l t s  ob ta ined .  

While computerized s t o r a g e  and a n a l y s i s  i s  t h e  on ly  p r a c t i c a l  method of 

handling l a r g e  d a t a  b a s e s ,  i t  does  i n t r o d u c e  s e v e r a l  d i f f i c u l t i e s  f o r  t h e  u s e r ,  
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who, i n  most s i t u a t i o n s ,  i s  no t  experienced i n  computer o p e r a t i o n s .  Thus, t h e  

minute a t t e n t i o n  t o  d e t a i l  r equ i red  t o  o p e r a t e  computers tends  t o  r e p e l  many 

p o t e n t i a l  u s e r s  who a r e  unaccustomed t o  t h i s  d e t a i l  i n  human r e l a t i o n s h i p s .  

Computers a r e  designed f o r  d e t a i l e d  t a s k s ,  h.owever, and t h e r e  is  no reason t h a t  

they should not  be g iven t h e  t a s k  of doing t h e  o p e r a t i o n s  t h a t  a r e  d i f f i c u l t  f o r  

t h e  novice.  The g o a l  of t h e  HSRI  SPAD System i s  t h e r e f o r e  c l e a r :  u s e  of t h e  com- 

p u t e r  i t s e l f  t o  perform most of t h e  d e t a i l e d  o p e r a t i o n s  necessary  t o  c a r r y  o u t  

an  a n a l y s i c  t a s k  us ing  t h e  HSRI a c c i d e n t  f i l e s .  I n  implementing t h i s  g o a l ,  

however, i t  i s  d i f f i c u l t  t o  a l low f o r  a l l  t h e  p o s s i b l e  manipula t ions  t h a t  can 

be performed w i t h  MTS and SRS. Consequently, SPAD i s  designed t o  handle  t h e  

r o u t i n e  o p e r a t i o n s  normally encountered;  t h e  u s e r  i s  s t i l l  encouraged t o  u s e  t h e  

f u l l  c a p a b i l i t i e s  of SRS t o  c a r r y  o u t  more s o p h i s t i c a t e d  a n a l y s i s  opera t ions .  

I n  summary, SPAD i s  simply a technique t o  reduce t h e  complexity of o p e r a t i o n s  

necessary  t o  u s e  SRS on MT.S. 

Before d i s c u s s i n g  t h e  o p e r a t i o n a l  u s e  of SPAD, a p r e s e n t a t i o n  of t h e  back- 

ground in fo rmat ion  on MTS, SRS, and t h e  HSRI f i l e s  necessary  t o  s u c c e s s f u l  use  

of t h e  technique w i l l  be  presented.  



SECTION 2 

THE MICHIGAN TERMINAL SYSTEM (MTSL 

The Universi ty  of Michigan computer system can se rv i ce  a  l a r g e  number of 

remote use r s  concurrent ly,  o f f e r ing  each a  wide v a r i e t y  of  s e rv i ces .  The task  

of keeping t r ack  of a l l  the  programs i n  t h e  nachine and of devoting some a t t en -  

t i o n  t o  each of them on a  regular  b a s i s  i s  handled by the  MTS operati-ng system. 

I n  order  t o  reques t  s e r v i c e  from the  computer, a  p o t e n t i a l  user  ~nusl: f i r s t  iden- 

t i f y  himself a s  a  r eg i s t e r ed  account holder and chen conlmunicate h i s  reques ts  v i a  

t he  PlTS Command Language. 

Two opera t iona l  modes wi th in  MTS a r e  pcs s ib i e :  conversa t iona l  o r  batch.  In 

t he  conversat ional  mode, a  remote terminal  i s  used t o  cornn~unicate d i r e c t l y  with 

MTS through a  typewri te r - l ike  keyboard i n  conjunction with a  telephone. Each 

command i s  processed a s  i t  i s  received and the  r e s u l t s  a r e  reported back t o  t he  

user  a s  they a r e  generated. Since each command may be based on previously 

obtained r e s u l t s ,  t he  conversat ional  mode of opera t ion  i s  highly i n t e r a c t i v e .  

Batch mode, on the  o ther  hand, i s  non-interact ive.  A l l  r eques ts  must be 

completely preplanned and submitt:ed t o  a remote batch tennina l  a t  the  same time. 

Some time later--minutes o r  hours,  depending on program length  and computer pro- 

cessing load--the r e s u l t s  ma.y be picked up a t  t he  batch terminal .  

The command language and i t s  usage i s  e s s e n t i a l l y  t h e  same f o r  both batch 

and conversat ional  modes. The primary d i f f e r ence  i s  t h a t  MTS r e p l i e s  a f t e r  most 

commands i n  the  conversat ional  mode confirming the  a c t i o n  t h a t  i t  has j u s t  taken, 

no t i fy ing  the  user  of c e r t a i n  e r r o r s  i n  the  command, o r  request ing a d d i t i o n a l  in- 

formation t h a t  was not suppl ied.  This f e a t u r e  i s  very use fu l  when e r r o r s  a r e  

made i n  the  i n s t r u c t i o n s  given t o  t he  system, For example, i f  c e r t a i n  words a r e  



misspelled and MTS i s  unable t o  I n t e r p r e t  the  command, an e r r o r  message w i l l  he 

issued.  I n  some cases  the e r r o r  can be iden t i f i ed  and the  user  w i l l  t h e n b e  

prompted f o r  new information. I n  addi t ion ,  if MTS i s  asked t o  empty or  destroy 

f i l e s  ( t h a t  may contain important information) a confirmation request  i s  issued 

before the operat ion is  ca r r i ed  out ,  thereby allowing the  user  t o  change h i s  mind. 

For use with SPAD, e spec i a l ly  f o r  t he  novice use r ,  conversat ional  mode 

o f f e r s  the  most u se fu l  s e t  of a l t e r n a t i v e s .  Consequently, the d iscuss ion  and 

presenta t ion  of examples w i l l  be l imited t o  conversat ional  usage. Due t o  the 

i n t e r a c t i v e  na ture  of the  conversat ional  mode, our examples w i l l  cons is t  of 

da ta  entered by the  user  and da t a  outputted by the computer, I n  order to  

d i s t i ngu i sh  the  two, user  supplied input l i n e s  w i l l  be underl ined.while  machine 

supplied output w i l l  not .  I n  p rac t i ce ,  t h i s  underl ining should not be used. 

A .  Terminals 

Communication with MTS is  genera l ly  car r ied  out by means of a terminal con- 

nected t o  t he  computer through telephone l i n e s .  The remote terminal may be a s  

simple a s  a touch-tone telephone o r  as complex a s  a remote computer; a t  t he  

intermediate  l e v e l  of complexity and expense a r e  the  typewri ter- l ike terminals  

(such as Teletypes,  t he  IBM 2741, and the  I B M  1050) and c e r t a i n  cathode-ray 

d isp lay  terminals .  The Teletype terminal device may be e i t h e r  a Model 33, 35, 

or  37 and may be ASR ( ~ u t o m a t i c  send and geceive) o r  KSR (keyboard send and Le- 

cebve). The ASR models a r e  equipped f o r  use with paper tape,  

In  addi t ion  t o  t he  many types of tenninal  devices ,  there  a r e  severa l  d i f -  

f e r e n t  types of con t ro l  u n i t s  used t o  connect the devices t o  MTS. The two most 

commonly used transmission cont ro l  u n i t s  a r e  the  Memorex 1270 ~ r a n s m i s s i o n  

Control ler  and the  PDP-8 Data Concentrator.  Sach transmission con t ro l  u n i t  



handles terminal devices  d i f f e r e n t l y ;  therefore ,  there  a r e  r e s t r i c t i o n s  i n  

t h e i r  use. The Data Concentrator handles a wider v a r i e t y  of terminal devices 

than the  Memorex 1270 and supports paper tape equipment of the ASR model Tele- 

types.  The Model 37 Teletype can be used only with the  Data Concentrator s ince  

i t s  speed i s  not compatible with the  Memorex 1270. I n  add i t i on ,  the Data 

Concentrator supports a wide v a r i e t y  o f  more sophis t ica ted  terminal devices  not 

described here.  

Common terminal devices supported by M?CS a r e  described below: 

1. The IBM 2741  Communications Terminal i s  very much l i k e  an ordinary 

e l e c t r i c  typewri ter .  I t s  character  se t  includes a l l  comrnorily used t e x t  and pro- 

gramming s ~ ~ ~ b o l s  and i t  can be con~lected t o  the computer over g rea t  d i s tances  

v i a  telephone l i n e s .  Its output speed i s  aboat 14 charac te rs  per second and i t s  

ca r r i age  width i s  130 characters .  

2 .  The Model 33 Teletype i s  a comrrlercial telecommunications u n i t  which can 

be connected t o  t he  computer v i a  telephone l i n e s  a s  the  IBM 2741, I t s  output 

speed i s  10 charac te rs  per second and i t s  ca r r i age  width i s  7 2  charac te rs .  It 

does not provide lower-case a lphabet ics ,  I t  i s ,  however, the  most common and 

the  most inexpensive terminal ava i lab le .  

3. The Model 35 Teletype i s  func t iona l ly  almost i d e n t i c a l  t o  the  Model 33 

but i s  more ruggedly b u i l t ,  

4 .  The Model 37 Teletype i s  a newer, f a s t e r  model than the  Models 33 and 

35. I ts output speed is  15 charac te rs  per second and i t s  ca r r i age  width is  75 

charac te rs .  It  does provide lower-case a lphabet ics  and many spec i a l  symbols. 

5 .  The GE TermiNet 300 i s  a high speed t e r n i n a l  t h a t  can opera te  a t  10 ,  

15, or  30 charac te rs  per second with a ca r r i age  width of up t o  118 pos i t ions .  

Physical  c h a r a c t e r i s t i c s  of the  various t e l e types ,  t h e  I B M  2741,  and the  GE 

TermiNet 300 a r e  described i n  Appendix A. 



Each of t h e  t e rmina l  dev ices  has a  s e t  of s p e c i a l  c o n t r o l  c h a r a c t e r s  t h a t  

i n s t r u c t  MTS t o  perform s p e c i a l  f u n c t i o n s  ( g e n e r a l l y  i? r e f e r e n c e  t o  d a t a  inpu t  

o r  output  o p e r a t i o n s ) .  These t e rmina l  c o n t r o l  c h a r a c t e r s  a r e  shown i n  Table  I. 

The t a b l e  i n d i c a t e s  t h e  c o n t r o l  c h a r a c t e r s  t o :  

O DELETE THE LAST CHARACTER TYPED: On t h e  t e l e t y p e ,  p r e s s  CONTROL-H. 

Nothing w i l l  b_e printed on t h e  paper a s  a  r e s u l t  of t h i s  o p e r a t i o n ,  and t h e  

p r i n t i n g  element w i l l  not be backspaced. MTS a u t o m a t i c a l l y  w i l l  have removed t h e  

l a s t  c h a r a c t e r  typed.  To d e l e t e  t h e  l a s t  n  c h a r a c t e r s ,  e n t e r  CONTROL-H r e p e a t e d l y ,  

n  t imes.  On t h e  I B M  2741, h i t  t h e  backspace key. The p r i n t  element w i l l  back- 

space ,  and t h e  u s e r  may con t inue  by typing over  t h e  d e l e t e d  c h a r a c t e r s .  

O DELETE A L I N E :  A l l  c h a r a c t e r s  a l r e a d y  typed i n  t h e  c u r r e n t  l i n e :  P r e s s  

CONTROL-N followed by CONTROL-S on t h e  t e l e t y p e .  MTS w i l l  r e t u r n  "LINE DELETED1' 

and w i l l  t ype  a  pound s i g n  (#) on t h e  next  l i n e ,  i n d i c a t i n g  t h a t  a  new l i n e  can 

be en te red .  On t h e  I B M  2741, t h e  s h i f t  key should be pressed down and t h e  dash 

c h a r a c t e r  key pressed s imul taneously ,  (underscore  c h a r a c t e r )  followed by t h e  

r e t u r n  key, i n  o r d e r  t o  d e l e t e  a  l i n e .  MTS w i l l  respond wi th:  LINE DELETED. 
0 

END-OF-LINE: TERMINATE A LINE OF TYPE CHARACTERS: On t h e  t e l e t y p e ,  

e n t e r  CONTROL-S o r  RETURN. On t h e  IBM 2741 ,  t h e  r e t u r n  key should be pressed.  

MTS w i l l  then accept  a l l  c h a r a c t e r s  typed  i n  t h e  c u r r e n t  l i n e  a s  t h e  t o t a l  con- 

t e n t s  of t h a t  l i n e .  MTS w i l l  then p rocess  t h i s  l i n e  and r e t u r n  a  pound s i g n  (//) 

i n d i c a t i n g  t h a t  another  l i n e  can b e  typed by t h e  u s e r .  During t h e  running of a n  

a n a l y s i s  program, t h e  c a r r i a g e  w i l l  r e t u r n  t o  t h e  l e f t  margin wi thout  p r i n t i n g  

a  pound s i g n  ! / I ) ,  i n d i c a t i n g  t h a t  another  l i n e  can be en te red  i f  requested by 

t h e  program. 

O INTERRUPT ANY CURRENT PROCESSING ACTION: --and r e g a i n  c o n t a c t  wi th  MTS 

( f o r  example, s t o p  an a n a l y s i s  program o r  s t o p  t h e  copying of a f i l e ) :  P r e s s  





t h e  BREAK key on t h e  t e l e t y p e  o r  t h e  ATTENTION key or1 t h e  I B M  2741. Th i s  opera- 

t i o n  i s  c a l l e d  a n  "ATTENTION-INTERRUPT"; MTS w i l l  respond w i t h  "ATTNI" o r  "ATTEN- 

TION INTERRUPT AT..  .. . . . . . I 1 ,  r e t u r n  t h e  p r i n t  element,  type  a  pound s i g n  ( / I ) ,  

and awai t  t h e  next  i n s t r u c t i o n  from t h e  u s e r .  

A l l  p revious  process ing w i l l  have s topped,  s o  t h e  u s e r  may proceed w i t h  a  

new command, When t h e  t e l e t y p e  B F W K  key i s  depressed,  t h e  BRK-RLS (break 

r e l e a s e )  key on t h e  conso le  w i l l  l i g h t  up and t h e  keyboard w i l l  b e  d isconnected.  

To r e a c t i v a t e  t h e  keyboard, p r e s s  t h e  BRK-RLS key; t h e  l i g h t  should go o u t .  

O GENERATE AN END-OF-FILE (EOF) : The MTS command "$ENDFILE" can b e  used.  

I n  a d d i t i o n ,  CONTROL-C can be used on t h e  t e l e t y p e  o r  "c" can be  used on t h e  

IBM 2741, 

B.  SIGNING ON AND OFF 

The f i r s t  s t e p s  i n  us ing  MTS a r e  t o  t u r n  t h e  t e rmina l  power on, make 

c e r t a i n  t h e  d e v i c e  is  i n  t h e  "communicate" and not  t h e  " loca l "  mode, and then  

d i a l  t h e  te lephone number t h a t  e s t a b l i s h e s  t h e  computer l i n k .  A l i s t  of t e l e -  

phone numbers t h a t  a r e  a p p r o p r i a t e  f o r  t h e  t e rmina l  used i s  shown i n  Table  11. 

TABLE I1 

MTS TELEPHONE NUMBERS 

Tele type (313) - 763-0300 

I B M  2741 (313) - 763-0510 

Termi.Net 300 
(Tele type Mode) 

Termi.Net 300 
(High Speed Mode) 

(313) - 763-1500 
(Data Concentra tor)  

MTS STATUS (313) - 763-0420 

I f  t h e  modem.used w i t h  t h e  t e rmina l  has a  duplex swi tch ,  i t  should be i n  t h e  

hal f -duplex p o s i t i o n  f o r  t h e  30300 l i n e  and i n  t h e  f u l l  duplex p o s i t i o n  f o r  t h e  



31500 l i n e .  The exact method of d i a l i n g  w i l l  depend on the  te rmina l .  

1. With a  regular  telephone and separa te  Modem simply d i a l  the number and 

p lace  the  headset i n  the modem cradle .  

2. For t he  Bel l  Dataphone, press  ine TAT,R/CLEAR but ton ,  d i a l  t he  number, 

press  DATA when a  steady Lone i s  heard a a t  put. the headset i.;, ;he 

cradle .  

3 .  For t e l e types  with a b u i l t  II, ~ c o ~ p l e r  anc! phone, p ress  O R I G  and diai 

t h e  number. 

When the  connection is  es tab l i shed  PITS ~ 7 ~ l . l  o u ~ p u t  some infcrmation and 

d e s c r i p t i v e  header ma te r i a l  t h a t  2gdi.r.l ~?ep+~:tl s oii  the t e ln~ ina l  device used. 

Examples 1 and 2 show typ ica l  r<?p l i e s  fl-1: 3 t e l e c j p c  and f o r  an LBM 2 7 4 1 ,  

respec t ive ly .  

1MT.S (lJA35-OOb0) 
USE CONTROL-h >OR BACKSPACE. SEE CCPLEIIO !'Y_196. 

1ISHO ;UE YOU? 
Example 1: 

f i B Y S R I  A i~i,S. 
I\ NEXT EXP3';TEB S:IUTDOkSN : 11 : 3 0 PM 
ii 

type an a ,  chen r e tu rn  @ i d u  ps pg $zus nu@tns 
a  -- 

Example 2:  
T S  (LAO4 .C:l:17) 

ii NEXT EXPELJTZD SHUYDOLJl: 12 : 3 0 P11 

In  these  examples, t he  CONTROL-H and EXPECTED S'riUTDJhW messages a r e  informative - 
and do not command user  compliance. The only operator  i n t e rven t ion  required 

here  i s  the en t ry  of an "a" i n  Example 2 .  This ac t ion  i d e n t i f i e s  t he  type of 

2 7 4 1  terminal  t h a t  i s  b e i n g  u s e d ,  The "WE0 A R Z  YOU" ques t ion  i n  Example 1 

i s  taken ca re  of by an answerback device i n  t h e  t e l e type .  I f  t h e r e  i s  no 

pound s i g n  (#) ,  the user  should en te r  a CTU-S a f t e r  the  i'WIiO ARE YOU". 



The f i n a l  pound s i g n  "8" i n  t h e  i n i t i a l  MTS connect  message i n d i c a t e s  t h a t  

you a r e  p roper ly  connected t o  t h e  system and t h a t  MTS i s  wa i t ing  t o  r e c e i v e  

i t s  f i r s t  i n s t r u c t i o n .  The f i r s t  command t h a t  i s  i s sued  must be a v a l i d  s ignon 

command w i t h  t h e  a p p r o p r i a t e  u s e r  number obta ined from t h e  Computing Center o r  

from HSRI. The machine w i l l  respond w i t h  a r eques t  f o r  t h e  u s e r  password a s  

shown i n  Example 3 (IBM 2741) o r  Example 4 (Te le type) .  

Example 3 

Example 4 
//$SIGNON MYID 
//ENTER USER PASSWORD 

The password is  a "combination lock" t h a t  p reven t s  unauthorized u s e  of your I D  

number and should consequent ly  al.ways be concealed.  For an  I B M  2741 t h e  password 

may be en te red  i n  t h e  obscured a r e a  provided by t h e  computer. On a Te le type  

o r  o t h e r  t e r m i n a l ,  t h e  duplex swi tch  should b e  placed i n  t h e  f u l l  duplex posi-  

t i o n  and t h e  password typed i n .  I n  e i t h e r  c a s e ,  if t h e  password i s  c o r r e c t ,  

IflS w i l l  respond w i t h  t h e  conf i rmat ion  message shown i n  Example 5. 

Example 5 
#**LAST SIGNON WAS : (Time) (Date) 

USER "MYID" SIGNED ON AT (Time) ON (Date) 
i! 

Rule 1: The f i r s t  c h a r a c t e r  of a command l i n e  t o  MTS i s  a I f $" .  

Although t h e r e  a r e  c a s e s  i n  which t h e  d o l l a r  s i g n  need 
not  appear ( e . g . ,  s e e  Sec t ion  2-F), i t  is  always accep- 
t a b l e  t o  i n c l u d e  i t .  

Rule 2:  The f i r s t  MTS command must be a $SIGNON followed by a 
space  and then t h e  u s e r  I D .  

When you g e t  a n  I D  number from t h e  Computing Center ,  a  password w i l l  a l r e a d y  

be ass igned t o  i t .  Th i s  should be  changed t o  something s a f e r ,  more meaningful ,  



and more e a s i l y  remembered. The $SET coinmand i s  used t o  change your password .  

To change your cur ren t  password t o  a  new one ca l led  NEI4PASS use  the  command 

shown i n  Example 6. 

Example 6 

The $SET command can be the pa r t  of any j o b .  I > e  sassword shc!::d be no Longer 

than twelve charac te rs  and must not contain ailjr blanks. 

The l a s t  command to  MTS must be  a SSIGN0.I1F ccctnand. This ir1dic.a tes t h a t  

the  user  is  f in i shed  using the  system. , i t  s i gnof f ,  n number of per t inent  s t a t i s t i c s  

t h a t  descr ibe  the  job a r e  pr in ted  out a t  t h e  ~errri.na'i. h typ!.caL s ignof f  

sequence i s  shown i n  Example 7 ,  

Example 7 : 

/ISSIGNOFF 
#OFF AT 16:5i1 2 6  12.-16-71 
:'/LLAPSED '11;31E 2'7 . I 5  M I N .  $i. 35 
#crv TIME USEP 20.371 SEC.  $ 1 ~ 7 7  
~ ~ C Y T J  STOR $%I i0 a 083 PAGE-ITIN, $ - 5 3  
#WAIT STOR FT4I 6 .  558 PAGE-HR. 
#DRUM KEA'IS 1 3 ~ 2  
//APPROII. (:T)ST OF THIS RUN IS $ 3 . 6 4  
//DISK STORAGE 24.567 PAGE-IIK. $. 01 
~ I A P P R ~ ~ X .  PSML'INPEJG B,U,AVCE : s 3 3 .03  

Rule 3: The l a s t  command nus t  be $S1GNOSF co t e l l  MTS t h a t  you 
have f in i shed  usi.ng it:; Eacil i t le : ; .  MTS vi!-i r e tu rn  w i t h  
s t a t i s t i c s  on the completed .run showing flo.cl much t h e  run 
c o s t ,  t he  time i!: requl i . red,  e t c .  

I f  the  f u l l  s e t  of signoff s t a t i s t i c s  a r e  ]lot desi.r'ed, i t  i s  poss ih le  to use 

the  commands $SIGNOFF SHORT or  $SIGNOFF $ t o  o j i a i n  a7; abbreviated p r in tou t .  In  

p a r t i c u l a r ,  $SIGNOFF $ i s  q u i t e  usefu l  and p r i n ~ s  ouc only the  cos t  of t h e  run 

and t h e  approximate re~na in ing  bala,~ce.  Exaspis 8 i l l u s t r a t e s  t h i s  procedure .  

Example 8 ;  



So f a r ,  s e v e r a l  words of t h e  MTS command language have been encountered 

(SIGNON, SIGNOFF, SET). There a r e  many more, some of which w i l l  be in t roduced 

i n  t h e  s e c t i o n s  t h a t  fo l low.  I n  g e n e r a l ,  t h e  command s t a t e m e n t s  have a  f a i r l y  

f r e e  format.  A s a f e  r u l e  i s :  

Rule 4 :  Don't l e a v e  a  space  between t h e  d o l l a r  s i g n  and t h e  
command word. I n  g e n e r a l  you should l e a v e  a  space  be- 
tween "wordsff when t h e r e  i s  no e x p l i c i t  s e p a r a t o r ,  such 
a s  i n  $SIGNON MYID. However, i f  t h e r e  i s  a s e p a r a t o r  
such a s  an  equa l  s i g n  (=), you should no t  l e a v e  any spaces  
around i t .  For example, i n  t h e  phrase  "PW=PASSWOR.D" 
t h e r e  should be no b lanks .  

C.  STORING INFORMATION I N  MTS 

In format ion  i s  commonly s t o r e d  i n  some d e v i c e  t h a t  i s  r e f e r r e d  t o  a s  a 

f i l e .  However, t h i s  i s  an overworked term and may l ead  t o  some confusion.  We - 
have seen  i n  t h e  I n t r o d u c t i o n  how t h e  a c c i d e n t  in fo rmat ion  is s t o r e d  on magnetic 

t a p e s  t h a t  a r e  r e f e r r e d  t o  a s  "Accident F i l e s " .  S i m i l a r l y ,  t h e  Computing Center 

ma in ta ins  programs and in fo rmat ion  on "Publ ic  F i l e s "  f o r  u t i l i z a t i o n  by a l l  com- 

p u t e r  u s e r s .  F i n a l l y ,  t h e  u s e r  himself  may c r e a t e  " P r i v a t e  F i l e s "  on h i s  own 

u s e r  account  t o  s t o r e  t h e  r e s u l t s  of t h e  a n a l y s i s  o p e r a t i o n s  t h a t  he has  performed 

on t h e  SPAD system. These " f i l e s "  a r e  c r e a t e d  and mainta ined by t h e  u s e r ,  and 

t h e  Computing Center  cha rges  a  s t o r a g e  f e e  t h a t  i s  p r o p o r t i o n a l  t o  t h e  s i z e  of 

t h e  s t o r a g e  space  used ( s e e  Example 7 ) .  S to rage  s i z e  i s  measured i n  PAGES of 

in fo rmat ion .  One PAGE may c o n t a i n  up t o  4096 c h a r a c t e r s  and c l o s e l y  cor res -  

ponds t o  60 l i n e s  of d a t a ,  each l i n e  c o n t a i n i n g  68 c h a r a c t e r s .  An MTS PAGE i s  

thus  approximate ly  equal  t o  n f u l l  p h y s i c a l  page of t e l e t y p e  o u t p u t .  

mS records  in fo rmat ion  on d i s k  s t o r a g e  d e v i c e s .  A d a t a  f i l e  may be  thought 

of a s  an  a r e a  of t h i s  d i s k  where in fo rmat ion  can be  s t o r e d .  Every f i l e  has  a  name 

(up t o  twelve c h a r a c t e r s  long) which one uses  t o  communicate t o  MTS about t h a t  

p a r t i c u l a r  f i l e .  F i l e s  may be  PUBLIC (usab le  by everyone) o r  PRIVATE. We w i l l  

d i s c u s s  p u b l i c  f i l e s  l a t e r ;  f o r  now, a t t e n t i o n  w i l l  be  d i r e c t e d  t o  p r i v a t e  



f i les - - those  f i l e s  created and manipulated by use r s  f o r  t h e i r  p a r t i c u l a r  

purposes. 

P r i v a t e  f i l e s  belong to  a  s p e c i f i c  user  and may be accessed only by him 

unless  he g ives  e x p l i c i t  permission t o  o the r s .  There a r e  two types of p r i v a t e  

f i l e s ,  PERMANENT or TEMPORARY. Permanent f i l e s  inusc  b e  e x p l i c i t l y  c rea ted  by 

t h e  user  and e x i s t  u n t i l  destroyed.  Ternpor~ry f i l e s  may b e  c rea ted  by the  use r  

o r  by KCS when t h e i r  names a r e  f i r s t  encountered by t he  system. More important ly 

f o r  t he  u s e r ,  they a r e  automaticai ly  dcstrayed when the  use r  s igns  o f f .  Tem- 

porary f i l e s  a r e  d is t inguished  by f i r e  names t h a t  beg.in witli a rnirius s ign  (-) . 
Thus, MYFILE i s  the  name of a pernanent f i l e  while  -TEm denotes  a  t ~ x p o r a r y  fi1.e. 

F i l e s  a r e  composed of l i n e s  of information. If t h e  information i s  put 

i n t o  t h e  f i l e  by an SR system progrsrn, a l i n e  i s  genera l ly  t h e  information coil- 

ta ined i n  one SR system 0utpu.t record.  If t11e information i s  put i n  t he  f i l e  

by t h e  user  v i a  a  typewri ter  terminal :  J Line i s  t he  infcjrmation typed before  

t h e  l i n e  r e t u r n  code i s  entered (Control-S o r  Return) .  The l i n e  number f o r  a 

given l i n e  may have any va lue  i n  the  range -99999.999 t o  4-99999.999. For most 

purposes,  l i n e  numbers s t a r t  wi th  L and inc rease  consecut ively by in t ege r  valiies.  

Information f o r  d i f f e r e n t  l i n e  numbers may be entered o r  taken out  of t h e  f i l e  

i n  any order .  

Before using a  f i l e ,  i t  i s  necessary t o  c r e a t e  i t .  While tlTS w i l l  autcma- 

t i c a l l y  c r e a t e  temporary f i l e s  when necessary,  i t  i s  always poss ib l e  t o  c r e a t e  

a  f i l e  with the  $CREATE command. I n  t h e  exampies t h a t  fol low,  i t  w i l l  be assumed 

t h a t  t he  user  has c o r r e c t l y  signed on the  system and t h a t  MTS has responded wi th  

a  pound s i g n  ( / I )  and i s  ready t o  r ece ive  commands. 

To c r e a t e  a permanent f i l e  ca l l ed  lNPlLE i t  i s  o n l y  necessary t o  i s sue  

the  command $CREATE, followed by the  des i red  name. The procedure toge ther  with 

t h e  MT.S response i s  shown i n  Example 9. 



Example 9: 
//$CREATE MYFILE 
i/ F I L E  '"MYFILE" HAS B3EN CREATED. 

If the  name of t he  f i l e  i s  not  acceptable  t o  t he  system, o r  i f  no f i l e  space i s  

ava i l ab l e  on your account,  an appropr ia te  e r r o r  message w i l l  be issued.  

Rule 5: A f i l e  of modest s i z e  can be created by the  $CREATE 
command followed by a  space and then the  name t h a t  you 
wish t o  a t t a c h  t o  i t .  A permanent f i l e  w i l l  be re ta ined  
f o r  your use  u n t i l  destroyed. 

Before s t o r i n g  information i n  a  f i l e ,  i t  i s  necessary t o  make su re  i t  i s  

the  a c t i v e  f i l e .  The a c t i v e  f i l e  denotes the  s torage  space where MTS puts  in for -  

mation l i n e s  t h a t  a r e  submitted t o  i t .  Any f i l e  t h a t  e x i s t s  on the  user  account 

can be made the  a c t i v e  f i l e  by using the  $GET command. The procedure i s  shown 

i n  Example 10.  

Example 10 

Rule 6 :  The $GET command causes the  f i l e  referenced t o  become 
t h e  a c t i v e  f i l e  f o r  the  system. This s t ep  i s  necessary 
p r io r  t o  adding information t o ,  or  cor rec t ing  informa- 
t i o n  i n ,  an ex i s t i ng  f i l e .  

I f  t he  f i l e  i s  t o  be used f o r  s torage  of da t a  generated by a  program, then 

the  information w i l l  be put i n t o  the  f i l e  i n  a  format t h a t  i s  under program con- 

t r o l .  I f  t he  information i s  t o  be entered by the  use r ,  then two courses of 

ac t ion  a r e  poss ib le .  I f  t he  l i n e s  a r e  to  be entered i n  a  consecutive fash ion ,  

then we can use the  $NUMBER command t o  automatical ly  number t he  l i n e s  and en ter  

t h e  information i n  t he  a c t i v e  f i l e .  Example 11 shows a  simple job t h a t  c r ea t e s  

a  f i l e  ca l l ed  FILEFACTS and then f i l l s  i t  with s i x  l i n e s  of information. 



#$CWATE FILEFACTS 
/I FILE l l ~ ~ ~ ~ ~ ~ ~ ~ ~ f l  HAS BEEN CREATED. 

Example 11: // 1 ---- T H I S  S M L E  F I L E  CONTAINS SOME 
/I 2 USEFUL BUT IRRELEVANT -- 
/ I  3 - I N F O ~ M T I O N  ON F I L E S  I N  MTS. 
ii 4 *.-- i )  A - F I L E  IS  A SET OF NUMBERED 
/ /  S-LZNES STCJRED UhDER SOME U N I Q U E  

Rule 7 :  The command $NUMBER i n s t r u c t s  SITS t o  number the l i n e s  
of da t a  t h a t  Eoiiow and t o  put these  l i n e s  i n  the ac r ive  
f i l e .  FITS types ;ti:: l i n e  number and an under l ine  charac- 
t e r  (-) and assigrls t he  contents  of t he  l i n e  entered t o  
the given l i n e  num'ber i n  tiie a c t i v e  f i l e .  The numbering 
s t a r t s  with 1 and increase!? i n  u n i t  increments ( i . e . ,  1 , 2 ,  
3: e t c . )  

Rule 8: Lines  beginn-~ng with a d-;l:lar s ign  i l l  -the f i r s t  pos i t i on  
a r e  considered L:I be cornlands and a r e  executed by MTS. 
I f  i t  i s  necessary t o  ,?nter a d o l l a r  sign i n t o  the  f i r s t  
charac te r  of a l i n e  i n  the  acti .ve f i l e ,  a do3b le  d o l l a r  
s ign  must be used. Thu.s, i n  Example 11, the  l i n e  

would cause l i n e  7 of t h e  f i l e  t o  contain t h e  phrase 
"$UNNUMBER" . 

Rule 9: The command $UNNUMBER tu rns  off t he  automatic l i n e  
numbering f ea tu re .  

Data may a l s o  be added t o  the  a c t i v e  f i l e  by en ter ing  the  l i n e  number, a 

comma, and the da t a  l i n e  d i r e c t l y  t o  MTS. Thus, i f  t he  f i l e  FILEFACTS was an 

ex i s t i ng  f i l e ,  the  f i r s t  l i n e  of Example 11 could be entered by the  following 

s e t  of commands: 

Example 12: 
#1, THIS SAMPLE FILE CONTAINS SOME 



The comma is  a  d e l i m i t e r  t o  s e p a r a t e  t h e  l i n e  number informat ion from t h e  con- 

t e n t s  of t h e  l i n e  (which may begin wi th  a  number). 

Rule 10: A l l  l i n e s  of informat ion which (1) s t a r t  wi th  a  l i n e  
number ( e i t h e r  e x p l i c i t l y  o r  v i a  $NUMBER) and (2 )  do 
not  have a  s i n g l e  "$" fo l lowing t h e  number a r e  put  
i n t o  t h e  c u r r e n t l y  a c t i v e  f i l e ,  Any l i n e  not  s t a r t i n g  
wi th  a  l i n e  number or conta ining a  s i n g l e  "$" a f t e r  a  
l i n e  number i s  assumed t o  be a  command t o  be executed 
immediately. 

It i s  o f t e n  necessary  t o  modify, o r  r e v i s e ,  t h e  con ten t s  of a  f i l e .  A 

d r a s t i c  modi f i ca t ion  i s  t h e  e l imina t ion  of a l l  the  informat ion t h a t  c u r r e n t l y  

e x i s t s  i n  a  g iven f i l e .  This i s  accomplished a s  shown i n  Example 13.  

//$EMPTY MYFILE 
//FILE "MYFILE" IS TO BE EMPTIED.PLEASE CONFIRM. 

Example 13: 

Rule 11: The $EMPTY command w i l l  d e l e t e  a l l  t h e  con ten t s  of t h e  
f i l e  s p e c i f i e d ,  but  w i l l  not  d e s t r o y  t h e  f i l e  o r  modify 
i t s  s i z e  ( i . e . ,  a  l a r g e  f i l e  remains l a r g e ! ) .  

Rule 12:  Any response  t o  t h e  conf i rmat ion r e q u e s t ,  o t h e r  than 
"OK", "O.K. ", o r  "!" w i l l  a b o r t  t h e  command. 

Less d r a s t i c  modi f i ca t ions  may be performed by t h e  procedure f o r  e n t e r i n g  new 

d a t a  shown i n  Example 12.  For i n s t a n c e ,  i f  we want t o  change t h e  informat ion i n  

f i l e  "FILEFACTS" generated i n  Example 11 we could use  t h e  procedure:  

#$GET FILEFACTS 
#READY. 

Example 14:  #6,NAME ASSIGNED BY THE USER. 
112- 
113.5, YOU SHOULD LEARN THEM. 

T h i s  sequence of i n s t r u c t i o n s  p laces  a  l i n e  numbered 3.5 between l i n e s  3  and 4  

and r e p l a c e s  t he  c o n t e n t s  of l i n e  6 wi th  new informat ion.  Line  2 i s  de le ted  



by terminating the  l i n e  immediately a f t e r  the comma. Note t h a t  i t  i s  not neces- 

sa ry  t o  en ter  the information i n  l i n e  number c rde r .  

Remember from Rule 10, t ha t  WS places a l l  input l i n e s  t h a t  a r e  in te rpre ted  

a s  da ta  l i n e s  i n t o  the  cur ren t ly  a c t i v e  f i l e .  To p ro t ec t  f i l e s  from having da t a  

s tored  inadver ten t ly ,  it is good praccize t o  r ~ l e ~ i s e  f i l e s  from a c t i v e  s t a t u s  a f t e r  

the des i red  information has been en tered ,  Tkts i s  done  wieh the $T$LEASE command. 

Example 15 shows the  use of the $SET and SXELEASE cornmanids to  assigr! t he  a c t i v e  

f i l e .  

Example 15: L T I S  1 I '  O K  , I  I- 
#THEM I S  50 ACT1'1:Z FILE, TG PUT TXAT IE. 
//$GET FILE 
//.mnnu 

Once t h e  da ta  i n  our f i l e s  has been modi f ;ed  and is  ready f o r  use:, it  i s  

o f t en  necessary t o  l i s t  the  f i l e  on the  terminal so t h a t  we can examine the e n t i r e  

contents  and see  what l i n e  number correspcinds t o  each da ta  l i n e .  S imi la r ly ,  

we might d e s i r e  t o  copy the  information t o  another f i l e .  These operat ions a r e  

performed by the  $LIST or  $CGi)T: command:;. Bef<~-;e discussing these  commands, 

however, i t  i s  use fu l  t o  introduce the  coA:ept of re ference  t o  port ions of a  

l i n e  f i l e .  

I n  many opera t ions ,  we a r e  not i n t e r e s t ed  i n  t he  e n t i r e  contents  of a f i l e ,  

but only t h a t  information contsined i n  a g i l~e l :  l i n e  number range, Thus, we 

might want to  know what i s  contained i n  the F i r s t  f i v e  l i n e s  of the  f i l e ,  o r  

perhaps i n  the l a s t  f i v e  l i n e s .  The port ion of the  file t h a t  i s  of i n t e r e s t  can 

be spec i f ied  by appefiding the  l i n e  number range of : in te res t .  That i s ,  



With t h i s  t e c h a i j u e  t h e  l a s t  l i n e  is denoted by LAST s o  t h e  t h i r d  and f o a r t h  l i n e s  

from t h e  end of MYFILE can be  re fe renced  by 

If t h e  l a s t  l i n e  of t h e  f i l e  i s  one of t h e  l i n e  number d e l i ~ i t e r s ,  i t  can be 

omit ted  i n  t h e  s p e c i f i c a t i o n .  Thus, t h e  l a s t  f i v e  l i n e s  of MYFILE can be  referenced 

by 

A s  a f i n a l  n o t e ,  t h e  c o n t e n t s  of t h e  f i l e  from l i n e  number one t o  t h e  end of t h e  

f i l e  i s  r e fe renced  by t h e  f i lename w i t h  no appended d e l i m i t e r s .  For example, 

r e f e r s  t o  t h e  c o n t e n t s  of MYFILE from l i n e  number one t o  t h e  end of t h e  f i l e .  

S ince  l i n e  numbers may be l e s s  than one, t h i s  may not  r e f e r e n c e  t h e  e n t i r e  f i l e .  

With t h i s  convention ou t  of t h e  way, t h e  l i s t  and copy commands a r e  s t r a i g h t -  

forward.  To l i s t  t h e  c o n t e n t s  of f i l e  ( l i n e  numbers and l i n e  con ten t )  u s e  t h e  

MTS command 

$ L I S T  MYFILE 
OR, $LIST ?fYFILE (J) J,K=Line Numbers 
OR, $LIST MYFILE (J ,K) 

For example, we can l i s t  t h e  c o n t e n t s  of "FILEFAcTS" t o  o b t a i n  t h e  fo l lowing 

p r i n t o u t .  

#$LIST FILEFACTS 
> 1 THIS SAMPLE FILE CONTAINS SOME 

Example 16: 
> 3 IKFORMATION ON FILES I N  MTS. 
> 3 , 5  YOU SHOULD LEARN THEM. 
> 4 1 )  A FILE I S  A SET OF NUMBERED 
> 5 LINES STORED UNDER SOME UNIQUE 
> 6 NAME ASSIGNED BY THE USER. 
//END OF FILE 
// 



Rule 13 r The $LIST command, followed by a f  iLe name ( w i t h  o r  
without l i n e  number modi f ie rs  a s  explained above) 
causes the  l i n e  number and f u l l  conten ts  of each l i n e  
t o  be p r in t ed  a t  t h e  terminal .  

S imi l a r ly ,  we can use  the  copy commands 

$COPY MYFILE 
$COPY MYFILE (J) J ,K=Line Numbers 
$COPY MYFILE(J,K) 

t o  copy tb content8 of the f i l e  without the  l i n e  number information t o  t h e  

terminal .  Again using t h e  FILEPACTS example, we could p r i n t  out t h e  con ten t s  

from l i n e  3.5 t o  t h e  end of t he  f i l e  a s  shown i n  Example 1 7  , 

Example 17,: 

a $COPY F~I~,EFACTS (3.5) 
>YOIJ S ~ % ~ L , D  L E W  THEM. 
>1) A YILE IS A SET OF NUMBERED 
>LINES STOmIl UNDE,R S01E UNIQUE 
>MAME ASSIGNED BY THE USER. 

The $COPY command i n  genera l  w i l l  t r a n s f e r  the contents  o f  one f i l e  t o  another .  

Thus, we may use  

Example 18 : //$COPY PILEFACTS TO NEWFILE 
U 

t o  copy the contents  of FILEFACTS to  another  f i l e  ca l l ed  NEWFILE. 

Rule 14: The $COPY command t r a n s f e r s  t he  contents  of one f i l e  
i n t o  another ,  I n  t h i s  process ,  t h e  l i n e s  a r e  numbered 
sequen t i a l l y  from 1 a s  they e n t e r  t h e  new f i l e  r e g ~ r d l e s s  
of what t h e i r  l i n e  number may have been i n  t he  o l d f i l e .  
The o l d f i l e  i e  r e t a ined  una l te red .  

Rule 15: When copying t o  a t enn ina l  o r  l i n e  p r i n t e r ,  t he  f i r s t  
cha rac t e r  of each l i n e  i s  examined t o  s e e  i f  i t  i s  
blank o r  i f  i t  i s  a  c a r r i a g e  con t ro l  cha rac t e r .  (0 , - ,  
+ , & , 9 , 1 , 2 , 4 , 6 , 8 , ; , < ) .  If one of t h e s e  cha rac t e r s  
i s  encountered, t h e  app ropr i a t e  c a r r i a g e  c o n t r o l  a c t i o n  
i s  taken (double space,  new page, e t c . ) ,  and t h e  re-  
mainder qf t he  l i n e  i s  pr in ted  a s  i t  is. I f  t he  f i r s t  
cha rac t e r  i s  not recognized as a  c a r r i a g e  con t ro l  charac- 
t e r ,  then t h e  f u l l  l i n e  i s  p r in t ed .  



The e f f e c t  of Rule 15  can be seen i n  a  comparison of Exemplea 16 and 17. In 

l i s t i n g  FILEFACTS, we see  from Example 1 6  t h a t  l i n e  4 begins with a  blank and 

t h a t  the  "1" l i n e s  up with "0" i n  l i n e  3.5. Copying the  f i l e ,  however, a s  

shown i n  Example 17, inddcates t h a t  the  "1" now l i n e s  up with the  "Y". This 

occurs because the  blank a t  the  beginning o f  the  l ine  4 was in te rpre ted  as a 

no-action ca r r i age  con t ro l  character .  The t r u e  l i n e  contents  may be obtained 

by using the  $LIST command. 

The f i n a l  operat ion i n  f i l e  handling t h a t  we w i l l  d i scuss  i s  t h e  destruc- 

t i on  of a  f i l e  and i t s  contents .  Each f i l e  t h a t  i s  maintained on a  user  account 

takes up a  pa r t  of the  u s e r ' s  a l loca ted  f i l e  space and a l s o  accrues a  tenancy 

charge t h a t  depends on the  s i z e  of the  f i l e .  For these  reasons, i t  is  d e s i r a b l e  

t o  destroy a l l  f i l e s  t h a t  a r e  not needed. To do t h i s ,  proceed a s  i n  Xxample 19. 

Example 19 : 

Rule 16: The $DESTROY command de l e t e s  the e n t i r e  contents  of t he  
f i l e  spec i f i ed ,  and removes the  name of the  f i l e  from 
the user  catalog.  

Rule 1 7 :  Any response t o  the  confirmation reques t ,  other  than 
"OK1', "0. K.  " , or " ! l 1  w i l l  abort  the  command. 

D. RUWNING UTILITY PROGRAMS 

Up t o  now we have discussed operat ions t h a t  have been performed under 

the d i r e c t  cont ro l  of MTS. I t  i s  poss ib le  t o  cause MTS to  re l inquish  control  

t o  an operat ing program spec i f ied  by the user .  These programs a r e  usua l ly  

wr i t t en  i n  some programming language such a s  FORTRAN, B A S I C ,  e t c .  The user  

may s t o r e  one of these programs i n  a  f i l e  ca l l ed ,  f o r  example, PROGRAM. To 

execute t h i s  program, i t  is  only necessary t o  use the command $RUN a s  shown 

i n  Example 20. 



#$RUM PROGRAM 
#EXECUTION BEGINS. 

Example 2 0 :  [Machine under program c o n t r o l ]  

Rule 18: T h e  $RUN command causes  t h e  program s t o r e d  i n  t h e  
re fe renced  f i l e  t o  b e  loaded i n  t h e  machine and exe- 
cu ted .  Operat ion of t h e  machine i s  then  under c o n t r o l  
of t h e  program u n t i l  e x e c t t i o n  i s  terminated and con- 
t r o l  i s  r e t u r n e d  t o  FITS. 

The r e a l  u t i l i t y  of t h e  $RUN command f o r  t h e  non-programmer comes about from 

t h e  f a c t  t h a t  t h e  U n i v e r s i t y  Computing Center  m a i n t a i n s  a l a r g e  number of  o p e r a t i n g  

programs t h a t  may be  accessed by any u s e r .  These programs a r e  s t o r e d  i n  t h e  

P u b l i c  F i l e s  t h a t  were d i scussed  a t  t h e  beginning of t h i s  s e c t i o n .  A p u b l i c  

f i l e  has  a  name t h a t  begins  w i t h  an  a s t e r i s k  (*) ; t h u s ,  *CATALOG i s  t h e  name of 

a p u b l i c  f i l e  t h a t  c o n t a i n s  a  program t o  l i s t  t h e  f i l e s  c u r r e n t l y  mainta ined i n  

t h e  u s e r ' s  account* A number of t h e s e  f i l e s  t h a t  a r e  of interest ta dr SB&B 

user a r e  desc r ibed  below. 

This  program produces a  complete l i s t i n g  of a l l  t h e  u s e r ' s  permanent f i l e s  

and t h e  t o t a l  amount of s t o r a g e  space  t h a t  i s  being u t i l i z e d .  

[ L i s t i n g  of User F i l e s ]  

USER MYID HAS XXXXXX F I L E ( S )  WITH A TOTAL S I Z E  OF XXXX PAGES 
//EXECUTION TERMINATED 
# 

Example 2 1  

Reports  t h e  amount of funds and s t o r a g e  a s s i g n e d ,  used ,  and remaining a t  t h e  

t ime of l a s t  s i g n o f f .  Th i s  r e p o r t ,  t o g e t h e r  w i t h  t h e  s i g n o f f  in fo rmat ion  from 



t h e  u s e r ' s  c u r r e n t  r u n ,  w i l l  g i v e  a comple te  t o t a l  of t h e  funds  expended, 

//$RUN *STATUS 
i/EXECUTION BEGINS 

STATUS OF M Y I D  AT LAST SIGNOFF 

CUMULATIVE C W G E  ($ > 
PERMANENT DISK SPACE (PAGES) 
CUMULATIVE TERMINAL TIME (HR) 

USED MAXIMlTM REMAINING 

Example 22 

R e p o r t s  t h e  c u r r e n t  l o a d  of  u s e r s  on t h e  computing sys t em i n  te rms of t e r m i n a l  

u s e r s ,  b a t c h  j o b s ,  and non-MTS t a s k s .  

//$RUN *USERS 
//EXECUTION BEGINS 

THERE ARE 39 TERMINAL USERS, 5 BATCH TASKS, 39 AVAILABLE LINES, AND 1 2  
NON-MTS JOBS USING 1208 VIRTUAL PAGES AND 274 REAL PAGES. HARDWARE I S  
CPU'S P 1  P2, STORAGE A B C D E F,CCUIS 0 1 

//EXECUTION TERMINATED 

Example 23 

A t o t a l  of 44 j o b s  a r e  b e i n g  p rocessed  by MTS a t  t h e  moment, 39 from remote  

t e r m i n a l s  and 5 e n t e r e d  on c a r d s  a t  t h e  Computing Cen te r  f o r  b a t c h  p r o c e s s i n g .  

The a d d i t i o n a l  1 2  non-MTS j o b s  a r e  major  system communication and s t o r a g e  manage- 

ment r o u t i n e s .  Thus t h e  multi-programming sys tem i s  p r o c e s s i n g  a t o t a l  of 56 

a c t i v e  programs. Of t h e  t o t a l  v i r t u a l  memory of app rox ima te ly  2200 pages  capa-  

c i t y  (900 e a c h  on t h e  two drums and 384 pages  of  c o r e  memory), 1208 were  be ing  

used  when *USERS was b e i n g  execu ted ;  274 of  t h e  384 pages of t h e  c o r e  memory 

( t h e  " r e a l "  pages)  were  be ing  used  by a c t i v e  programs. A l l  major  hardware  items 



a r e  i n  opera t ion ,  including two c e n t r a l  processors (P1 and P 2 ) ,  t h e  s i x  magnetic 

core  memory boxes (storage A,B,C,D,E,and F) , and the  two channel con t ro l  u n i t s  

(CCU ' s 0 and 1) . 

Gives a number of f e a t u r e s  of f i l e s  t h a t  cha rac t e r i ze  t he  f i l e s  on t h e  user  

account. The user  w i l l  be prompted f o r  f i l e  names u n t i l  an end of f i l e  code i s  

entered (Control-C, SENDFILE, or  C)  . I f  t h e  c h a r a c t e r i s t i c s  of only one f i l e  a r e  

des i r ed ,  t he  modifier PAR=FILENAME may be appended a f t e r  t h e  f i l e  name. 

iyRUN *FILESNIFF PAR=FILEFACTS 
#EXECUTION BEGINS 

FILExFILEFACTS 
LOC=DISK 
TYPE=LINE 
VQLUME=MTS005, NO, EXTENTS=Ol 
NO. LINES=00006 MAX. LINE LENGTH=00031 
NO, PA~ES=(0002,0002), SIZE ~AR~=(000146,000146).  
PERMIT CODB = NONE 

 EXECUTION TERMINATED 
// 

Example 24 

This  p r in tou t  shows t h e  number of l i n e s  i n  the  f i l e s  and t h e  maximum l i n e  length .  

Under NO. OF PAGES, t h e  f i r s t  f i g u r e  i n  t he  parenthes is  i n d i c a t e s  the  f i l e  s i z e  

t h a t  t h e  use r  charge i s  based on. A l l  f i l e s  may be *FILESNIFF1ed by the  commands 

E ,  RUNNING USER-PRODUCED PROGRAMS 

I n  add i t i on  t o  t he  publ ic  f i l e s  discussed above, t he re  a r e  a l a r g e  number 

of programs t h a t  a r e  produced and maintained by system u s e r s  themselves f o r  

u t i l i z a t i o n  by the  e n t i r e  computing community. These f i l e s  a r e  u sua l ly  maintained 



i n  a read-only s t a t u s  and a r e  u s e f u l  i n  performing a wide v a r i e t y  of p rocess ing  

t a s k s .  Because t h e  programs a r e  user-maintained,  t h e  r e s p o n s i b i l i t y  f o r  program 

o p e r a t i o n  and e r r o r s  must be w i t h  t h e  person who runs  t h e s e  programs a l though 

t h e  o r i g i n a t o r  i n  most c a s e s  is  happy t o  be n o t i f i e d  of any e r r o r s  o r  d i f f i c u l t i e s .  

P l e a s e  c o n t a c t  HSRI f o r  d e t a i l s  on running t h e s e  programs. 

An extremely u s e f u l  s t a t i s t i c a l  a n a l y s i s  program i s  CONSTAT, maintained by 

The U n i v e r s i t y  of Michigan S t a t i s t i c a l  Research Laboratory ,  Th i s  use r -o r i en ted ,  

i n t e r a c t i v e  program may be used t o  compute h is tograms,  c o r r e l a t i o n s ,  e t c . ,  and 

a wide v a r i e t y  of d a t a  handl ing and t r ans fo rmat ion  t a s k s .  A d e s c r i p t i o n  of 

program f e a t u r e s  may be  obta ined by t h e  fo l lowing  procedure:  

1) I s s u e  t h e  MTS run command. 

$RUN STAT:CONSTAT 

2)  C e r t a i n  program i d e n t i f i c a t i o n  d e t a i l s  w i l l  be  p r i n t e d  o u t  a t  t h e  t e rmina l .  

3) The program w i l l  e v e n t u a l l y  i s s u e  t h e  message 

WHICH COMMAND? 

A f t e r  t h i s  r e q u e s t  t h e  u s e r  should e n t e r  INFO. 

4 .  When t h e  d e s c r i p t i v e  in fo rmat ion  has  been typed o u t ,  t h e  WHICH COMMAND? 

s ta tement  w i l l  a g a i n  b e  i s s u e d .  A t  t h i s  p o i n t  e n t e r  FIN1 t o  t e r m i n a t e  

program execu t ion  and r e t u r n  u s e r  c o n t r o l  t o  MTS, 

A d d i t i o n a l l y ,  HSRI main ta ins  an  i n t e r n a l  system of programs f o r  t h e  secondary 

p rocess ing  of d a t a  genera ted by t h e  SR system o r  by o t h e r  d a t a  sources .  of 

prime i n t e r e s t  a r e  t h e  p l o t t i n g  programs t o  provide  g r a p h i c a l  r e p r e s e n t a t i o n s  

of t h e  d a t a .  Most important  a r e  a 3 D  p l o t t e r  program t o  p rov ide  g r a p h i c a l  

ou tpu t  of b i v a r i a t e  frequency informat ion ( i . e .  a  histogram w i t h  two independent 

v a r i a b l e s )  and a mapping program t o  produce g rey  l e v e l  maps of t h e  United 

S t a t e s  by s t a t e  o r  t h e  S t a t e  of Michigan by county.  The 3D p l o t t e r  produces 



CALCOMP g r a p h i c a l  ou tpu t ,  w h i l e  t h e  mapping programs o u t p u t  d i r e c t l y  t o  t h e  

t e r m i n a l  d e v i c e  o r  l i n e  p r i n t e r .  An extremely u s e f u l  h is togram program i s  

a v a i l a b l e  under t h e  name BARGRAPH, T h i s  program w i l l  produce his tograms i n  a  

wide v a r i e t y  of formats  from t a b u l a r  i n p u t  d a t a .  

F. ABBREVIATED MTS COMMANDS 

When o p e r a t i n g  from a  t e r m i n a l  i n  c o n v e r s a t i o n a l  mode on MTS, i t  i s  o f t e n  

p o s s i b l e  t o  omit t h e  d o l l a r  s i g n  b e f o r e  t h e  command and t o  u s e  a  shor tened form 

of t h e  command. For example 

//C FILEFACTS 

i s  e q u i v a l e n t  t o  

//$COPY FILEFACTS 

The s a v i n g s  i n  u s e r  i n t e r a c t i o n  t ime i s  obvious.  

I n  some c a s e s  t h e  command may be  shor tened ,  but  t h e  d o l l a r  s i g n  may n o t  be  

omit ted.  Thus, e n t e r i n g  t h e  command U ( f o r  UNNUMBER) w h i l e  t h e  u s e r  is i n  

t h e  au tomat ic  aurnbering mode would cause  t h e  c h a r a c t e r  U t o  b e  en te red  on t h e  

a p p r o p r i a t e  f i l e  l i n e .  The command "$U" is recognized a s  an MTS command t o  t u r n  

o f f  numbering. 

The a c c e p t a b l e  s h o r t  form of t h e  MTS commands d i s c u s s e d  i n  t h i s  s e c t i o n  

a r e  i n d i c a t e d  i n  t h e  MTS command summary (p resen ted  i n  S e c t i o n  H) by u n d e r l i n i n g .  

G. DEVICE CONTROL COMMANDS 

I n  a d d i t i o n  t o  t h e  MTS commands t h a t  a r e  p r e f i x e d  by a  d o l l a r  s i g n ,  t h e r e  

a r e  a  number of u s e f u l  Device Control  Commands t h a t  a r e  p r e f i x e d  by a  p e r c e n t  

s i g n  (%) . These commands do n o t  i n s t r u c t  MTS, bu t  s imply t e l l  t h e  t e r m i n a l  

c o n t r o l  d e v i c e  how t o  handle  t h e  in format ion  t h a t  is passed between t h e  termi- 

n a l  and MTS. 



The most f requent  use of t hese  commands i s  i n  regard t o  l i n e  length.  A 

" l ine"  of information i n  MTS may be up t o  255 cha rac t e r s  long while  output  

d a t a  l i n e s  from t h e  SRS a r e  132 cha rac t e r s  long. Line pa$hters and some 

terminals  ( I B M  2741, Model 38 Teletype,  e t c . )  can handle 132 cha rac t e r s ,  but 

most t e l e type - l ike  te rmina ls  w i l l  only handle 70-80 cha rac t e r s ,  

I f  a f i l e  wi th  a l i n e  length  longer than a gfven device w i l l  handle i s  

output t o  a terminal ,  t h e  device c o n t r o l l e r  w i l l  simply output t he  a v a i l a b l e  

number of cha rac t e r s  and throw t h e  r e s t  of t he  l i n e  away. For example, a 

b i v a r i a t e  t a b l e  from the  SRS t h a t  i s  copied t o  a Model 33 o r  Model 35 Teletype 

w i l l  simply be t runcated and only t h e  l e f t  po r t i on  of t he  t a b l e  wil1,be 

obtained. 

mS can be forced t o  p r i n t  t he  e n t i r e  255 cha rac t e r  l i n e  by the  following 

command sequence 

Example 25: 

Any des i red  length  can be subs t i t u t ed  f o r  255 of course,  This procedure w i l l  

r e s u l t  i n  the  MTS " l ine"  being output a s  a number of terminal  l i n e s .  The 

l o g i c a l  form of t h e  output i s  consequently modified, but t he  information 

i s  saved. 

The r i g h t  margin can be s i m i l a r l y  modified by the  %RMAR command. For 

example, t h e  132 charac te r  IBM 2741 could be made t o  appear l i k e  a 72 charac te r  

device w i t h  t h e  command sequence 

i l % W = 7 2  
Example 26: %OK. 

11 

The RMAR command can be used i n  combination wi th  LEN t o  con t ro l  t he  form of 

t h e  output.  



F i n a l l y ,  t he re  i s  a device con t ro l  command t o  prevent the computer from 

disconnect ing the  telephone l i n e  when a $SIGNOFF command i s  given. The sequence 

Example -27: 

w i l l  accomplish t h i s .  After  s s ignof f ,  t h e  computer w i l l  resubmit t he  s igncn 

information t o  t he  terminal .  This command i s  very use fu l  when a s i n g l e  user  

wishes t o  consequtively s i g n  on t o  d i f f e r e n t  user  ID'S or  when the re  i s  a 

queue of people wait ing t o  u t i l i z e  a s i n g l e  te rmiaa l .  

H. MTS COMMAND SUMMARY 

Phone Lines (Area Code 313) 

Teletypes 

I B M  2 7 4 1  

Data Concentrator 

MTS Operat ional  S t a t u s  

HSRI Systems Analysis 

$SIGNOFF SHORT 
.I-- - 

MTS General 

To i d e n t i f y  a user  t o  the  system 

To no t i fy  the  system of a u s e r ' s  depar ture  

To change the  user  password 

To load and i n i t i a t e  execution of a program 



MTS F I L E  HANDLING 

$CREATE F I L E  -- ---- To c rea t e  a  permanent or temporary f i l e  

$EMPTY - F I L E  ---- 

$DESTROY F I L E  - - ---- 
$GET F I L E  - ---- 
$COPY - FILE 

To empty the contents of a f i l e  without changing 

i t s  s i z e  or destroying i t  

To destroy a permanent or temporary f i l e  

To e s t ab l i sh  a f i l e  a s  the ac t ive  f i l e  

To copy from a f i l e  to  a  terminal or  another 

$COPY F I L E 1  TO F I L E 2  - ----- ----- f i l e  without l i n e  numbers 

$ L I S T  - F I L E  ---- To l i s t  a f i l e  on the terminal with l i n e  numbers 

$NUMBER - To s t a r t  automatic numbering of input l i n e s  being read 

from the terminal and being wr i t ten  on the ac t ive  f i l e .  

To turn off automatic numbering 

To re lease  the ac t ive  f i l e  or device 
DEVICE CONTROL 

To change the length of the output l i n e  a t  NUM 

characters  

T o  change the r igh t  margin to  NUM characters  

T o  prevent M T S  from hanging up a t  signoff 



SECTION 3 

THE STATISTICAL RESEARCH SYSTEM (SRS) 

The S t a t i s t i c a l  Research System (SRS) i s  a  package of d a t a  handl ing 

and p rocess ing  programs t o  permit  t h e  a n a l y s i s  of l a r g e  q u a n t i t i e s  of 

in fo rmat ion  i n  a  t imely  f a s h i o n .  SRS i s  r e s i d e n t  on t h e  U n i v e r s i t y  of 

Michigan IBM 360167 computer and may be opera ted  i n  e i t h e r  b a t c h  o r  con- 

v e r s a t i o n a l  mode under MTS . 
The system is  a  group of a p p l i c a t i o n  programs and a  s u b r o u t i n e  

l i b r a r y .  Each program i s  accessed by a unique r e f e r e n c e  number. The SRS 

was designed t o  p rocess  magnetic t a p e  o r  d i r e c t  a c c e s s  f i l e s  and consequent ly  

pe rmi t s  t h e  a n a l y s i s  of l a r g e  d a t a  s e t s .  Concrol o p e r a t i o n s  necessa ry  t o  

hand le  t h e  magnetic t a p e  ( t a p e  rewi.nding, p o s i t i o n i n g ,  e t c . )  a r e  performed 

by t h e  programs and a r e  t r a n s p a r e n t  t o  t h e  u s e r .  

Three f e a t u r e s  of t h e  SRS t h a t  a r e  p e r t i n e n t  t o  t h e  SPAD u s e r  a r e  

d i scussed  i n  t h i s  s e c t i o n :  

1)  SRS program d e s c r i p t i o n s  

2 )  F i l e  S t r u c t u r e  

3) F i l t e r i n g  and Recoding V a r i a b l e s  

A) SRS PROGRAM DPSCRIPTIONS 

A complete l i s t i n g  of t h e  SRS a n a l y s i s  programs i s  given i n  Tab le  111. 

For t h e  purposes  of t h i s  manual, we w i l l  on ly  be concerned w i t h  those  programs 

t h a t  a r e  followed by an a s t e r i s k .  Users a r e  encouraged t o  u t i l i z e  t h e  f u l l  

c a p a b i l i t i e s  of t h e  system when they  f e e l  t h a t  they have t h e  exper ience  t o  

do so ;  more in fo rmat ion  can be ob ta ined  by c a l l i n g  H S R I .  



TABLE I11 

CATALOG OF ANALYSIS PROGRAMS IN THE 

STATISTICAL RESEARCH SYSTEM 

DATA SET LISTING* 

HISTOGRAM* 

MEANS AND MARGINALS* 

ONE-WAY ANALYSIS OF VARIANCE* 

BIVARIATE FREQUENCIES WITH TWO DIGIT CODES 
AND FOUR FILTERS* 

PRINT COLUMNS 

BIVARIATE FREQUENCIES 

BIVARIATE FREQUENCIES WITH TWO DIGIT CODES 

MISSING DATA CORRELATIONS 

PARTIAL CORRELATIONS 

LINEAR REGRESSION 

MUTLIPLE ANALYSIS OF VARIANCE 

AUTOMATIC INTERACTION DETECTOR 

MULTIPLE CLASSIFICATION ANALYSIS 

FACTOR ANALYSIS 



Five programs have been chosen f o r  SPAD t o  s a t i s f y  most user  needs, 

The SPAD programs a r e :  

1) Data Set  L i s t i n g  

Se lec t s  and p r i n t s  a  subset  of the  da t a  f i l e .  

2)  Histograms 

P r i n t s  a  bar graph showing the  un lva r i a t e  frequency 

d i s t r i b u t i o n  of one v a r i a b l e .  

3) Means and Marginals 

Means: Provides case  counts ,  sum of wsights ,  ranges,  

means, standard dev ia t ions ,  skewness, and k u r t o s i s .  

Marginals: Provides one-way frequency d i s t r i b u t i o n  

(un iva r i a t e s )  of ind iv idua l  v e r i a b l e s  and percentages 

on the  d i s t r i b u t i o n s .  

4 )  One-Way Analysis of Variance 

Produces one-way ana lys i s  of var iance  t a b l e s .  

5) B iva r i a t e  Frequencies 

Produces b i v a r i a t e  (two-way) frequency t a b l e s  f o r  p a i r s  

of v a r i a b l e s .  

A b r i e f  desc r ip t ion  of t hese  programs and the  r e s u l t s  they produce i s  

presented below. Operational i n s t r u c t i o n s  f o r  u t i l i z i n g  the  programs i n  

SPAD a r e  discussed i n  Sect ion 5.  

This  program is used t o  s e l e c t i v e l y  r e t r i e v e  and l i s t  a  subset  of 

t he  o r i g i n a l  f i l e .  Provis ions a r e  made f o r  s e l e c t i n g  the  cases  t o  be 

r e t r i e v e d ,  and f o r  s e l ec t ing  t h e  v a r i a b l e s  t o  be l i s t e d .  This  program i s  



not  an a n a l y s i s  program i n  the  s t r i c t  sense,  and i s  u se fu l  only when the  

de t a i l ed  f e a t u r e s  of a  small  number of cases  must be c a r e f u l l y  perused. For 

ins tance ,  if only 10 t o  20 cases  having c e r t a i n  des i red  c h a r a c t e r i s t i c s  can 

be found i n  a  given f i l e  ( i . e . ,  acc idents  involving a  school bus, a  f i r e ,  

e t c . ) ,  then any s t a t i s t i c a l  a n a l y s i s  of t he  information i s  probably not 

meaningful. Such s i t u a t i o n s  can be handled by l i s t i n g  a  number of v a r i a b l e s  

of i n t e r e s t  f o r  these cases .  The r e s u l t a n t  l i s t i n g s  can be examined manually 

i n  d e t a i l  t o  see  i f  any s i g n i f i c a n t  f ea tu re s  a r e  d i sce rn ib l e .  I n  o ther  

cases ,  i t  may be d e s i r a b l e  t o  determine the  accident  i d e n t i f i c a t i o n  numbers 

f o r  a  subset  of cases  i n  order  t o  ob ta in  information from the  r epo r t s  

themselves: t h i s  may be e a s i l y  done with a  Data Set  L i s t .  

Histograms 

One of t h e  most meaningful q u a n t i t i e s  descr ib ing  t h e  na ture  of a  

given v a r i a b l e  i n  an accident  f i l e  i s  the  d i s t r i b u t i o n  func t ion  f o r  t h i s  

va r i ab l e .  The d i s t r i b u t i o n  func t ion  descr ibes  t he  percentage of cases  i n  

the  f i l e  t h a t  a r e  charac te r ized  by each poss ib l e  value of t h e  v a r i a b l e  i n  

quest ion.  For example, i f  our v a r i a b l e  descr ibes  t he  s i d e  of a  coin t h a t  

lands upwards a f t e r  being thrown i n  the  a i r  (poss ib le  va lues ,  1 = heads, 

2 = t a i l s ) ,  then the  d i s t r i b u t i o n  func t ion  f o r  a  l a r g e  number of t o s ses  

would show a  va lue  near 50% f o r  both poss ib le  v a r i a b l e  va lues .  Other forms 

of the  d i s t r i b u t i o n  func t ion  simply show the  case count f o r  each va lue  of 

the  v a r i a b l e  and a r e  not normalized t o  i n d i c a t e  percentages.  

I n  t he  Histogram program, t h e  poss ib le  values of t h e  v a r i a b l e  being 

analyzed a r e  grouped i n t o  unique ' c l a s s  i n t e r v a l s '  t h a t  de f ine  a  range of 

values on the  ho r i zon ta l  a x i s  of the  histogram. The v e r t i c a l  a x i s  represents  

the  t o t a l  number of cases  t h a t  occur f o r  each i n t e r v a l  of t h e  v a r i a b l e  and 

i s  divided i n t o  u n i t s  t h a t  r e f l e c t  t he  approximate number of cases  wi th in  

the  given c l a s s e s .  



For each histogram, the  program a l s o  c a l c u l a t e s  t he  mean (M) and 

standard devia t ion  (S) f o r  t h e  va r i ab l e .  These q u a n t i t i e s  a r e  computed 

from the  formulas: 

where X, r ep re sen t s  t he  score  f o r  t h e  observat ion i ,  and N is  the  t o t a l  
1 

number of observat ions.  

Means and Marginals 

This  program i s  used t o  provide a  number of summary s t a t i s t i c s  

charac te r iz ing  the  d i s t r i b u t i o n  funct ion f o r  a  user-supplied l i s t  of 

va r i ab l e s .  This  summary includes case counts ,  sum of weights f o r  weighted 

d a t a ,  number of missing da t a  cases  f o r  one or two missing d a t a  codes, range 

of v a r i a b l e  va lues ,  means, standard devia t ions ,  skewness, and k u r t o s i s .  I n  

add i t i on ,  during a  second pass over the  d a t a ,  t h e  program accumulates 

marginal d i s t r i b u t i o n s  f o r  each v a r i a b l e  and op t iona l ly  computes percentages 

on t h e  marginals .  

After  t he  f i r s t  pass over t he  da t a ,  the  following q u a n t i t i e s  a r e  

pr in ted  out using one l i n e  f o r  each v a r i a b l e ,  15 v a r i a b l e s  per page: 

1)  The v a r i a b l e  number 

2)  The v a r i a b l e  name 

3 )  The case  count f o r  t he  v a r i a b l e  (excluding missing da t a )  

4 )  The mean 

5) The standard dev ia t ion  

6) The minimum code value (can be negat ive)  



7 )  The maximum code value (can be negative) 

8) The case count f o r  the f i r s t  missing da ta  code 

9 )  The case count f o r  the  second missing da ta  code ( a l l  code 

values = the  missing code value spec i f ied)  

10) Skewness (3rd moment) 

11) Kurtosis  (4th moment) 

I f  the  da ta  is  weighted, the  s t a t i s t i c s  a r e  of the  weighted form 

and the  following i s  a l so  pr inted on the  l i n e :  

1 2 )  Sum of weights 

Optional ly,  addi t iona l  passes over the  da ta  w i l l  accumulate marginal 

d i s t r i b u t i o n s  f o r  each var iab le .  The missing da t a  codes a r e  included i n  

the  d i s t r i b u t i o n  range. These d i s t r i b u t i o n s  may be weighted. Dis t r ibu t ion  

percentages can opt iona l ly  be computed and a r e  pr inted out below the  marginal 

f o r  each code value. For each va r i ab l e ,  s t a r t i n g  with the lowest code, 15 

code values a r e  pr in ted  per l i n e  with the marginals (and percentages) under- 

neath the  respec t ive  code value. Each consecutive code value i n  the  range 

i s  printed out u n t i l  t he  maximum code value i s  reached. 

One-Way Analysis of Variance 

Analysis of Variance is  a  s t a t i s t i c a l  technique to  t e s t  the  equal i ty  

of more than two population means, thereby determining i f  t he  va r i a t i ons  

t h a t  occur a r e  s i g n i f i c a n t  ( i n  a s t a t i s t i c a l  sense) or due to  t he  ac t ion  of 

chance alone. For example, a t i r e  company may want t o  t e s t  the l i f e t imes  

of th ree  or  more d i f f e r e n t  types of t i r e s  and determine from the average 

l i f e t i m e  fo r  each type i f  there  a r e  s ign i f i can t  d i f fe rences  i n  t i r e  du rab i l i t y .  

For each value of the cont ro l  va r i ab l e  spec i f ied ,  the  program 

evaluates:  



1) The con t ro l  va r i ab l e  code value (CODES) 

2)  The case count f o r  t h i s  code value (N) 

3) The sum of weights (WEIGHT-SUM) 

4) The percentage d i s t r i b u t i o n  funct ion f o r  3) (%) 

5) The mean value of the  weighted dependent va r i ab l e  (MEAN) 

6) The standard devia t ion  of t he  weighted dependent v a r i a b l e  

(S.D. (ESTIM.)) 

7 )  The sum of weighted case values (SUM OF X)  

(Equal to  N*MEAN) 

8) The percentage Z i s t r i bu t ion  funct ion fo r  7 )  ( X )  

9 )  The sum of squared, weighted case values (SUM OF X-SQUARED) 

A t  the  bottom of t he  da t a  cutput  page, a number of q u a n t i t i e s  a r e  

produced r e l a t i v e  to  t he  s t a t i s t i c a l  s ign i f i cance  of t he  v a r i a t i o n s  encountered. 

These q u a n t i t i e s  a r e  discussed i n  a more complete treatment of ANOVA 

presented i n  Appendix B .  

The ana lys i s  of v a r i a t i o n  technique i s  very usefu l  i n  da ta  ana lys i s  

operat ions.  For ins tance ,  suppose we wculd l i k e  to  eva lua te  the average 

number of f a t a l i t i e s  per accident  a s  a funct ion of weather ( i . e . ,  c l e a r  or 

cloudy, r a in ing ,  snowing, e t c  . )  . Running AIIOVA on an accident  f i l e  with 

Weather as  the  cont ro l  va r i ab l e  and f\jiJmLer of F a t a l i t i e s  a s  the independent 

v a r i a b l e  would compute the  desired averages. 

Bivar ia te  Frequencies 

I n  the  Histogram program, the  concept of a d i s t r i b u t i o n  funct ion 

was introduced. For a s i n g l e  cont ro l  v a r i a b l e  thi.s quant i ty  shows the  

frequency with which the  poss ib le  values a r e  represented i n  t he  accident  

population. This concept can be e a s i l y  extended t o  two or  more dimensions. 



In  a general case,  the d i s t r i b u t i o n  funct ion f o r  N va r i ab l e s  i nd ica t e s  t he  

r e l a t i v e  occurrence of cases t h a t  a r e  character ized by each possible  

combination of values f o r  the N cont ro l  var iab les .  

I f  N = 2 ,  the d i s t r i b u t i o n  i s  re fer red  to  a s  b iva r i a t e .  As an 

example, we might consider the d i s t r i b u t i o n  of accident cases  a s  a funct ion 

of d r i v e r  sex and of l i g h t  condi t ion (day, n ight ,  or dusk). A b i v a r i a t e  

frequency t a b l e  would then have the form: 

/ Male I Female I 

dusk 1 N21 I 

where the N correspond to  the case counts fo r  the  p a r t i c u l a r  combination 
i j 

of parameters. That is ,  N Z 2  represents  the number of accidents  involving 

a female d r ive r  a t  dusk, e t c .  The b i v a r i a t e  frequency concept i s  thus a 

l o g i c a l  extension of the histogram or  one-way d i s t r i b u t i o n  concept and 

represents  a more sophis t ica ted  breakdown of t he  f a c t o r s  involved. 

The bas ic  program output i s  thus b i v a r i a t e  frequency t ab l e s  t h a t  

represent  the case counts obtained fo r  chosen values of t he  row and column 

va r i ab l e s .  In  addi t ion ,  a number of s t a t i s t i c a l  parameters re levant  t o  the  

frequency t a b l e  may be computed. One-way percentage d i s t r i b u t i o n s  t h a t  a r e  

based on e i t h e r  row or  column t o t a l s  can a l so  be obtained a s  well  a s  two-way 

percentage d i s t r i b u t i o n s  based on grand t o t a l s .  Missing da t a  codes may be 

included or excluded i n  these  percentage ca lcu la t ions .  

A more complete discussion of the mathematical background concepts 

involved i s  presented i n  Appendix C.  



B)  SRS FILE STRUCTURE 

HSRI accident  f i l e s  a r e  s tored on magnetic tape.  The con t ro l  

operat ions necessary to  handle the tape and read the  information a r e  per- 

formed by the  SRS so tha t  t he  user has no need t o  know the  de t a i l ed  s t r u c t u r e  

of the  f i l e s .  There i s  a  f i l e  s t r u c t u r e  concept t h a t  must be understood f o r  

successfu l  use of the  accident  ana lys i s  system, however. 

Each en t ry  i n  the  f i l e  i s  ca l led  a "CASE." I n  SRS da ta  f i l e s ,  

a  CASE may r e f e r  t o  a  v a r i e t y  of events ,  physical  ob jec t s ,  or  ac t ions .  I n  

the most common s i t u a t i o n ,  r e f e r r ed  to  a s  an ACCIDENT FILE , each accident  

i s  a  case en t ry  i n t o  the  f i l e .  More o f t en  than no t ,  of course,  more than 

one veh ic l e  i s  involved i n  an acc ident ,  I t  i s  poss ib le  t o  c r e a t e  a  VEHICLE 

FILE by making each veh ic l e  involved i n  an accident  correspond t o  one case ;  - 
d e s c r i p t i v e  information concerning the  accident  scene i s  repeated fo r  each 

veh ic l e  i n  a  given acc ident .  Again, each veh ic l e  may contain severa l  occupants 

and each occupant may be considered a s  a  case ( t h e  OCCUPANT FILE). F ina l ly ,  

a t  the  highest  l e v e l  of d iv i s ion  usua l ly  found, each occupant ( i n  each 

vehic le  i n  each accident)  may have severa l  i n j u r i e s .  Using each separa te  

i n ju ry  a s  a  case  leads  t o  the  I N J U R Y  FILE concept. 

Within each case ,  the  desc r ip t ive  inforn-ation is  coded i n t o  poss ib le  

a lphabet ic  or  numeric values of c e r t a i n  VARIABLES t h a t  desc r ibe  the  case.  

This s t r u c t u r e  i s  i l l u s t r a t e d  i n  Figure 2 which shows a  four-case f i l e  con- 

t a in ing  f i v e  desc r ip t ive  va r i ab l e s .  Here, the  accident  i s  character ized by 

the  age and sex of t he  d r i v e r ,  the  s eve r i ty  of the  acc ident ,  t he  color  of 

t he  s t r i k i n g  veh ic l e ,  and the  county where the  accident  took place. There 

is  usua l ly  one va r i ab l e  f o r  each question on an accident  r epo r t .  The number 

of va r i ab l e s  (or pieces of information included) i s  on the order of one 

hundred f o r  most accident  f i l e s ,  but can go a s  high a s  600-700 i n  t he  MDAI 

f i l e s  where a  l a rge  amount of de t a i l ed  information i s  ava i l ab l e .  



Note:  b = b lank  

CODEBOOK 

CASE 1 

CASE 2 

V 1  DRIVER SEX 

1. Male 

2.  Female 

3. Unknown 

v1 
DRIVER 

SEX 

2 

1 

v2 
DRIVER 

AGE 

18 

1 6  

V2 DRIVER AGE 

CASE 3 

CASE 4 

V3  ACCIDENT SEVERITY 

1. P r o p e r t y  Damage 

2 .  I n j u r y  Producing  

3. F a t a l  

9.  Unknown 

V3 

SEVERITY 

3 

2 

V4 COUNTY 

1. Oakland 

2. Wayne 

3. Macomb 

9. Unknown 

99 Unknown 

v4 
VEHICLE 

COLOR * 
'bbbRED' - 
' bBROWN ' 

2 1  5 2 

FIGURE 2.  SAMPLE ACCIDENT FILE 

2 

1 
1 

v 5  

COUNTY 

3 

3 

1 9 9 

' ORANGE ' 

' bbBLUE ' 

1 

1 



The number of d i f f e r e n t  code v a l u e s  t h a t  can b e  used t o  r e p r e s e n t  

t h e  p o s s i b l e  s t a t e s  of a  v a r i a b l e  i s  determined by a  q u a n t i t y  known a s  t h e  

FIELD WIDTH of t h e  v a r i a b l e .  F i e l d  width  corresponds  t o  decimal  d i g i t s  i n  

a  number: t h a t  i s  f i e l d  width  of one can s t o r e  v a l u e s  from zero  t o  n i n e ;  

a  f i e l d  width  of two can s t o r e  v a l u e s  from zero  t o  99 ;  e t c .  For i n s t a n c e ,  

d r i v e r  sex  (Var iab le  One i n  F i g u r e  2) has  a  f i e l d  v i d t h  of one and i s  u s u a l l y  

c h a r a c t e r i z e d  by t h e  t h r e e  v a l u e s  

(1) Male 

(2) Female 

(3) Missing Data 

The v a r i a b l e  d e s c r i b i n g  t h e  age  of t h e  dr.;-ver i n  y e a r s ,  on  he o t h e r  hand, 

has  a  f i e l d  width  of two c h a r a c t e r s  and code v a l u e s  then  can range from 00 

t o  99. The two v a r i a b l e s  we have d i scussed  h e r e  have numeric code v a l u e s  

( i . e . ,  1-3 o r  0 - 9 9 ) .  Numeric codes a r e  most u s e f u l  f o r  d i g i t a l  computers 

where a r i t h m e t i c  o p e r a t i o n s  can b e  handled e a s i l y  and qu ick ly .  However, 

some v a r i a b l e s  i n  t h e  HSRI f i l e s  have p l p h a b e t i c  code v a l u e s .  An a l p h a b e t i c  

code v a l u e  i s  denoted by primes be£ o r e  and a f t e r  t h e  v a l u e  ( i .  e .  , ' FU3I.l ' , 
'FORD ' ,  e t c . )  Thus we might have an a l p h a b e t i c  v a r i a b l e  w i t h  a  f i e l d  width  

of s i x  t h a t  could t a k e  on p o s s i b l e  v a l u e s  from 'AAAAAAs t o  ' Z Z Z Z Z Z '  ( inc lud ing  

b l a n k s ) .  The u s e  of such a  v a r i a b l e  f o r  c a r  c o l o r  could then  have t h e  code 

v a l u e s  

'bbbRED1 = RED 

 B BROWN' = BROWN 

'ORANGE' = ORANGE 

e t c .  

b  = blank 

a s  i n  V a r i a b l e  4 of F i g u r e  2 .  Most HSRI programs w i l l  on ly  accep t  numerical  

codes f o r  a n a l y s i s  purposes ,  a l though  a l p h a b e t i c  codes can be used f o r  

f i l t e r i n g / s u b s e t t i n g  purposes o r  recoded t o  numeric v a l u e s  ( s e e  S e c t i o n s  

2-D o r  2-E). 



Three types of da t a  may be assigned t o  va r i ab l e  code values:  

numerical, o rd ina l ,  o r  ca t egor i ca l .  

Numerical da ta  involves t he  coding of a r i thmet ic  information. Thus 

i n  the age va r i ab l e  V 2  (Figure 2 1 ,  there  is  a  d i r e c t  correspondence between 

d r ive r  age and code value (code value 52 f o r  Variable 2 represents  a  person 

whose age i s  52 years ) .  By performing ar i thmet ic  operat ions on the code 

values (summary, averaging) we obta in  quan t i t i e s  t h a t  a r e  meaningful i n  a  

physical sense. 

Ordinal data  dea ls  with information t h a t  can be ordered--as numbers 

can--but cannot be assigned a  spec i f i c  value tha t  i s  meaningful. For 

instance,  a  t y p i c a l  accident s eve r i t y  va r i ab l e  might have the  code values:  

1 = Property Damage 

2  = In jury  

3 = F a t a l i t y  

a s  shown i n  Variable 3 i n  Figure 2. Clear ly ,  code 3 is  more severe than 

code 2 which i n  turn  i s  worse than code 1 ( i n  some sense).  The code values 

a r e  therefore  ordered i n  some seve r i ty  s ca l e ,  However, we a r e  not saying 

t h a t  i n j u r i e s  a r e  twice a s  severe a s  property damage events or two-thirds 

a s  severe a s  f a t a l i t i e s .  S imi la r ly ,  i f  we found t h a t  t h e  average accident  

s eve r i t y  was 2.6 f o r  a  c e r t a i n  c l a s s  of acc idents ,  we would know tha t  a  

t yp ica l  accident  i s  somewhat worse than one involving j u s t  i n j u r i e s ,  but 

t h a t  someone i s  not always k i l l e d .  I t  i s  not meaningful t o  say, however, 

the  t yp ica l  accident i s  2.6 times a s  severe a s  a  property damage event. 

F ina l ly ,  ca tegor ica l  da ta  i s  information tha t  cannot be ordered, For 

ins tance ,  a "COUNTY" va r i ab l e  ( V 5  of Figure 2) might contain a  correspondence 

between codes values and an alphabet ic  l i s t i n g  of counties;  t h a t  is:  



Code Value 1 = County A 

Code Value 2 = County B 

Code Value 3 = e t c .  

Here County B i s  not neces sa r i l y  twice a s  b i g ,  a s  important ,  or  a s  r i c h  as 

County A .  There i s  simply no d i r e c t  numerical r e l a t i o n s h i p  among da ta  va lues .  

The average county f o r  a  c e r t a i n  c l a s s  of accident  i s  s i m i l a r l y  meaningless. 

This type of information i s  d e s c r i p t i v e  and cannot be compared numerically.  

I n  the  f i l e  s t r u c t u r e ,  v a r i a b l e s  a r e  charac te r ized  by a  v a r i a b l e  

number ( i . e . ,  V29) and a  f i e l d  width, The correspondence between v a r i a b l e  

number and v a r i a b l e  name, a s  wel l  as  the  r e l a t i o n s h i p  between v a r i a b l e  code 

values and d e s c r i p t i v e  f a c t o r s  of  the  ecc iden t ,  i s  expressed i n  t he  CODEBOOK 

f o r  a  given f i l e .  Figure 3 shows an e r t r y  f rom the  codebook of a  t y p i c a l  

HSRI f i l e .  





C)  VARIABLE LISTS  

Use of t h e  SRS programs f requent ly  r equ i r e s  the  s p e c i f i c a t i o n  of 

a  v a r i a b l e  l i s t ;  t h a t  i s ,  a  d e f i n i t i o n  of the  v a r i a b l e s  t o  be used i n  

program operat ion.  The Data Set  L i s t  f o r  example, r equ i r e s  a  

v a r i a b l e  l i s t  t o  spec i fy  the v a r i a b l e s  t h a t  w i l l  b e  l i s t e d  i n  the  program 

output .  

I n  SRS format a  v a r i a b l e  l i s t  i s  sirnpl;~ a s t r i n g  of v a r i a b l e  numbers, 

each preceded by a  "V" and separated by commas. A hyi~hen may he used Lo 

i n d i c a t e  an inc lus ive  range of  consecut ive v a r i a b l e  va lue .  The l i s t  i s  

ended with an a s t e r i s k  (9). A typical v a r i a b l e  l i s t  i s :  

This would include only v a r i a b l e  ni:r.lers V 1 ,  V3, V5, V 6 ,  V 7 ,  V8, V9, V 1 2 ,  

and V14 through V28 i n  t h e  ana lys i s .  

D) FILTER STATEMEKTS 

I n  many cases  t h e  accident  f i l e s  conta in  much more information than 

i s  necessary f o r  the  inves t iga t ion  t o  be performed. The use  of d a t a  f i l t e r s  

permits t he  inc lus ion  of da t a  t h a t  i s  pe r t i nen t  ox t h e  exclusion of da t a  t h a t  

i s  not p e r t i n e n t ,  Thus, f i l t e r s  a re  used an a  da t a  f i l e  t o  subset  or 

r e t r i e v e  j u s t  those cases  of i n t e r e s t  f o r  ana lys i s .  

A f i l t e r  statement is  a  phrase t h a t  may be up t o  t h r e e  SO-character 

l i n e s  long o r  l e s s ,  t h a t  begins with the  words "INCLUDE" or "EXCLUDE," and 

t h a t  ends with an a s t e r i s k  (*). I n  the s tatement ,  v a r i a b l e s  a r e  denoted by 

t h e  l e t t e r  "V" and the  v a r i a b l e  nu~nber (i, e .  , V 2 3 ) .  Code va lues  a r e  expressed 

a s  unique va lues  ( i . e . ,  V 4 5  = 'CHEV'); a s  unique values separated by commas 

( i . e . ,  V45 = 'CHEV'  , 'FORD') ; a s  a  range of consecutive va lues  whose limits 



a r e  s e p a r a t e d  by a  hyphen ( i . e . ,  V23 = 10-15); o r  a s  a  combination of 

t h e s e  convent ions  ( i . e . ,  V23 = 01, 02, 04, 12-24). - Note t h a t  i f  t h e  f i e l d  

width  of t h e  v a r i a b l e  i s  g r e a t e r  than  t h e  number of d i g i t s  i n  t h e  code v a l u e ,  

t h e  e x t r a  d i g i t s  must be padded w i t h  ze ros .  Up t o  1 5  v a r i a b l e s  may be  

included i n  t h e  f i l t e r  s t a t ement .  

The v a r i a b l e  s t a t ements  a r e  combined w i t h  "AND" and/or  "OR" t o  

p rov ide  t h e  d e s i r e d  f i l t e r  a c t i o n .  The "AND" s t a t ement  impl ies  both  v a r i a b l e s  

l i s t e d  must have t h e  s e l e c t e d  v a l u e s ;  "OR" impl ies  e i t h e r  may have t h e  

s e l e c t e d  va lue .  I n  a d d i t i o n ,  t h e  "AND" r e l a t i o n s h i p  has  precedence over  t h e  

"OR". Up t o  14 and/or  connec t ives  may b e  used i n  a  f i l t e r  s t a t ement .  A 

summary of t h e  f i l t e r  command s ta tements  format f o r  t h e  SRS i s  given i n  Table  I V .  

I n  o rde r  t o  c l a r i f y  t h e  f i l t e r i n g  concept ,  a  number of examples a r e  

p resen ted  below. 

EXAMPLES : 

EXCLUDE V16=5 AND V14=1, 7-9* 

T h i s  excludes  t h o s e  c a s e s  f o r  which bo th  v a r i a b l e  1 6  

i s  coded 5 and v a r i a b l e  14 is  coded 1 , 7 , 8 ,  o r  9. 

INCLUDE V66=05,22 AND V52=004* 

T h i s  i n c l u d e s  o n l y  those  c a s e s  f o r  which v a r i a b l e  66 ( a  

two-digi t  v a r i a b l e )  has  a  code of 5  o r  22 and v a r i a b l e  52 

(a  t h r e e - d i g i t  v a r i a b l e )  has  a  code of 4. 

INCLUDE V16=5 OR V14=9* 

This  i n c l u d e s  onl_v_ those  c a s e s  f o r  which e i t h e r  

v a r i a b l e  16  i s  coded 5 or v a r i a b l e  14 i s  coded 

9  pr both .  

INCLUDE V16=5 AND V14=9 OR V16=6* 

This  i n c l u d e s  on ly  those  c a s e s  f o r  which e i t h e r  bo th  

V16 i s  coded 5  V14 i s  coded 9 ,  or V16 i s  coded 6. 



TABLE I V  

SRS FILTER STATEMENT SUMMARY 

INCLUDE Includes only t h e  cases  t h a t  a r e  spec i f ied  

EXCLUDE Includes a l l  cases  bu t  the  ones spec i f i ed  

V P re f ix  f o r  v a r i a b l e  number ( i .  e .  , V23) 

C l , C 2 ,  * * * ,  C3,C4-C5,C6-C7, * * *  C8-C9  
Format f o r  acceptab le  code values 

AND Includes or  Excludes only those cases  f o r  which 
both condi t ions  a r e  t r u e  

0 R Includes or  Excludes only those cases  f o r  which 
e i t h e r  condi t ion  is  t r u e  

.A. Terminates a  f i l t e r  statement 

NOTES 

1 )  - AND has precedence over 

2) The code values spec i f ied  i n  the  f i l t e r  statement must 
have the  same f i e l d  width a s  the  v a r i a b l e  they desc r ibe  
(check the  f i l e  codebook). 

STANDARD FORM 

INCLUDE 
VNl=code va lue  l i s t  1 AND VNZ=code va lue  l i s t  2 AND . . .  

EXCLUDE 0 R OR 

AND VNn=code va lue  l i s t  n  * 
OR 

where : 

N l , N 2 ,  * *  ,Nn a r e  n  v a r i a b l e  number used i n  t h e  f i l t e r  (n < 14) - 

* * *  r ep re sen t s  t he  intervening records.  



INCLUDE V16=5 AND V14=9 AND V66=05 OR V16=5 AND V14-9 AND V52=004* 

I f  t h e  u s e r  d e s i r e s  t h o s e  c a s e s  where V16=5 V14=9 

and e i t h e r  V66=05 or V52=004, e n t e r  t h e  above f i l t e r .  

Remember t h a t  AND t akes  precedence over  OR so "INCLUDE 

V16=5 AND V14=9 AND V66=05 OR V52=004*" would not  s e l e c t  

t h e  c a s e s  d e s i r e d ,  e . g . ,  a l l  c a s e s  where V52-004 would be 

inc luded .  

INCLUDE V54= 'RED ' , 'BLUE ' AND V129= ' FORD ' * 
This  i n c l u d e s  on ly  t h o s e  c a s e s  where V54 i s  coded 

'RED 'or 'BLUE' and V129 i s  coded 'FORD'. 

EXCLUDE V7 8=' CHEU ' - ' CHEZ ' * 
This  excludes  a l l  c a s e s  where V78 is  coded 'CHEU' , 
' C H E V ' ,  'CIIEW' ,  ' C H E X ' ,  ' C H E Y ' ,  o r  'CI-IEZ'. 

RECODE STATEMENTS 

Many a n a l y s i s  t a s k s  a r e  f a c i l i t a t e d  by t h e  recoding of v a r i a b l e  

v a l u e s :  t h a t  i s ,  t h e  s u b s t i t u t i o n  of new code v a l u e s  f o r  t h e  permanent ones  

t h a t  e x i s t  i n  t h e  a c c i d e n t  f i l e  wi thou t  permanently c r e a t i n g  a  new v a r i a b l e .  

For i n s t a n c e ,  a  v a r i a b l e  t h a t  s p e c i f i e s  d r i v e r  age by y e a r s  might be  recoded 

by t h e  correspondence 

e t c .  

I n  o t h e r  c a s e s ,  recoding p rov ides  a  means of circumventing c e r t a i n  program 

r e s t r i c t i o n s .  For example, t h e  b i v a r i a t e  program on ly  a c c e p t s  a  column 

v a r i a b l e  w i t h  a f i e l d  width  of one. P o r t i o n s  of a  v a r i a b l e  w i t h  a  f i e l d  



width of two can be used i n  a  b i v a r i a t e  by recoding the  des i red  por t ion  i n t o  

the  range of 0 to  9 ,  A f i n a l  very important use  of the  recode opt ion i s  

the  conversion of a lphabet ic  code values to  numeric values i n  order  t o  permit 

the  use of ana lys i s  programs on otherwise unusable va r i ab l e s .  

Note t h a t  t he  recoding i s  temporary. The ana lys t  does not have 

t o  permanently a l t e r  the  da t a  f i l e  by computing and s t o r i n g  a  new va r i ab l e .  

This opt ion permits & d:rna;nic re cod in^, i . e . ,  E C J &  only during program 

opera t ions .  The modif icat ions a r e  l o s t  when execution i s  terminated. 

Because Data Set List i s  not an ana lys i s  program, the  RECODE opt ion 

i s  not v a l i d .  The RECODE s t ~ t ~ n e n t  may be used ,with all. o ther  SPAD ana lys i s  

programs. 

Each recode statement must begir; with t h e  word "RECODE" and end with 

an a s t e r i s k  (*).  The recode statement has the  generic  form 

RECODE VN (ORIGINAL VALUE LIST I) = NEW VALUE 1, (ORIGINAL 

VALUE LIST  2 )  = XEIJ IrP-LLF: 2, * , (ORIGIYAL YALUE L I S T  n-1) - 
NEW VALUE n-1, (ELSE) = NEW VALUE n* 

The term "VN" i s  t h e  standard des igna t ion  f o r  v a r i a b l e  number N 

with the  p re f ix  l e t t e r  "V". Each o r i g ~ n e l  va lue  l i s t  (enclosed i n  parenthes is )  

i nd ica t e s  t he  o r i g i n a l  accident  f i l e  code values t h a t  a r e  t o  be given the  

new value ind ica ted .  This l i s t  has the same form a s  t he  acceptable  code 

values i n  a  f i l t e r  s ta tement .  Thus, commas separa te  unique va lues ,  and a  

hyphen ind ica t e s  ranges of va lues .  The "ELSE" operand i n  the  i n i t i a l  value 

l i s t  ass igns  any unspecif ied o r i g i n a l  values t o  the spec i f i ed  new va lue  and 

must occur a t  the end of a  statement if i t  i s  used. The "ELSE" statement 

prevents new recoded values from overl.applng permanent o r i g i n a l  values.  

"ELSE" i s  he lpfu l  i n  recoding w i l d  or s t r a y  o r i g i n a l  values to  an "Unknown" 

code value,  and must be used with a lphabet ic  var i '?bles .  

The temporary recode opt ion i s  va l id  only f o r  t he  recoding of numerics 

t o  numerics, and a lphabet ics  t o  numerics. 



Each recode statement s p e c i f i e s  t h e  code t r a n s l a t i o n  of a s i n g l e  

v a r i a b l e ,  but up t o  f i v e  s tatements  may be used i n  one program opera t ion ;  

however, t he re  is  an o v e r a l l  r e s t r i c t i o n  t h a t  no more than ten  80 charac te r  

l i n e s  be used f o r  a l l  recodes. The s tatements  may be entered i n  any o rde r ,  

but t he  a c t u a l  operat ion w i l l  be performed sequen t i a l l y  i n  t h e  order  ind i -  

d ica ted  by t h e i r  en t ry .  F i n a l l y ,  the  f i e l d  widths of t h e  i n i t i a l  and f i n a l  

code va lue  values must correspond t o  the f i e l d  width of the  v a r i a b l e  as 

spec i f i ed  i n  the  f i l e  codebook ( see ,  f o r  example, Figure 3 ) .  

A summary of t he  RECODE statement parameters is  presented i n  Table 

V and a number of p r a c t i c a l  examples a r e  given below. 

RECODE EXAMPLES: 

RECODE V87 (00-09) = 01, (10-19) = 02, (20-29) = 03, (30-39) = 04, 
(40-49) = 05, (ELSE) = 06* 

This example bracke ts  t he  va lues  i n t o  groups of t e n  and 

lumps a l l  va lues  of 50 or  g r e a t e r  i n t o  a s i n g l e  value.  

RECODE V13 ('WHITE') = 00001, ('YELLO') = 00002, ('GOLD ')=00003, 
(ELSE) = 00009* 

This  recodes a lphabet ic  co lor  information i n t o  numeric va lues .  

Note t h a t  f i e l d  width of new va lues  equals  o r i g i n a l  width. 

RECODE V33 (0 ,1 ,8 )  = 9* 

This  converts  a l l  0, 1, or  8 code va lues  t o  9 and leaves  

t h e  remainder unchanged. No "ELSE" i s  used. 

RECODE V 1 7  (00-04) = 01, (05-09) = 02,  (10-14) = 03, (15-19) = 04, 
(20-24) = 05" 

Recodes code va lues  below 25 i n t o  5 u n i t  increments. 

-. 



TABLE V 

SRS RECODE STATEMENT SUMMARY 

F i r s t  term i n  a  recode s tatement .  

P r e f i x  f o r  v a r i a b l e  number ( i . e . ,  V23) 

Cl,C2,C4-C6,*** Form of i n i t i a l  code va lue  l i s t .  

( I n i t i a l  code va lue  l i s t ) = f i n a l  code va lue  

Code va lue  recode s p e c i f i c a t i o n ,  

ELSE Represents a l l  codes not spec i f i ed  e x p l i c i t l y  
by a  recode s p e c i f i c a t i o n .  

Separates  ind iv idua l  recode s p e c i f i c a t i o n s .  

Terminates a recode s tatement ,  

1)  ELSE, i f  used, must be the  l a s t  recode s p e c i f i c a t i o n  i n  a  s ta tement .  

2)  The code values spec i f ied  a s  i n i t i a l  or  a s  f i n a l  va lues  i n  t h e  
recode statement must have the  same f i e l d  width a s  t he  v a r i a b l e  
they descr ibe .  

STAXDARD FORM 

RECODE VN (Or ig ina l  va lue  l i s t  l)=Xew value  1, (Or ig ina l  va lue  2 ) =  
New value  2 ,  * * *  , (Original  va lue  n)=New value  n ,  (ELSE)=New value* 

where : 

N i s  t h e  v a r i a b l e  number 

n  i s  the  number of t he  l a s t  s e t  of va lues  t o  be recoded 

* * * r e p r e s e n t s  t he  intervening records 



LABEL STATEMENT 

provisions a r e  made on SRS t o  l a b e l  the output information. A 

l a b e l  of up t o  80 charac te rs  may be used f o r  t h i s  purpose. Any combination 

of l e t t e r s  and numbers may be used, but the l a b e l  must not begin with 

"INCLUDE," "EXCLUDE," or "RECODE." The l a b e l  may be l e f t  blank by en ter ing  

an end of l i n e  code (CNTR-S o r  RETURN) when a  l a b e l  i s  requested,  

The l a b e l  is very usefu l  where severa l  persons share one computer 

user  number. I t  i s  recommended t h a t  l a b e l s  contain a  name o r  i n i t i a l s ,  

d a t e ,  and subjec t  t i t l e  f o r  a  program run. 

G )  MULTIPLE RESPONSE VARIABLES 

The majori ty  of accident  da ta  v a r i h l e s  encountered i n  SPAD f i l e s  

a r e  denoted as  s i n g l e  response. That i s ,  each case en t ry  i n  the f i l e  i s  

allowed only one coded value f o r  a  s p e c i f i c  va r i ab l e .  For example, a  va r i ab l e  

documenting l a p  b e l t  usage might have two poss ib le  code values t o  record 

whether the  b e l t  was worn or  no t ;  however, f o r  a  given case only one of these  

values could be entered i n  the data  f i l e ,  

The SRS provides f o r  the  use of va r i ab l e s  t h a t  a r e  denoted a s  mul t ip le  

response. Such va r i ab l e s  allow more than one va l id  coded en t ry  to  be recorded 

f o r  a  s i n g l e  case. Consider a  va r i ab l e  used t o  record the  objec t  s t ruck  by 

the  case vehic le  i n  an accident .  If t h i s  va r i ab l e  were s i n g l e  response, then 

only one object  could be coded: t h i s  might be the  f i r s t  ob jec t  s t ruck ,  the  

objec t  t h a t  caused major damage t o  the vehic le ,  or  any o ther  object  t h a t  

f u l f i l l s  some c r i t e r i a  r e l a t ed  t o  the accident .  The use of a mul t ip le  response 

va r i ab l e  (or MRV), however, would permit the inves t iga to r  t o  record a  v a r i e t y  

of ob jec ts  s t ruck .  For ins tance ,  a  simple l i s t  of s t ruck  objec ts  could be 

entered i n  any order ,  or a  chronological ordering of s t ruck  objec ts  could be 

used f o r  successive responses of the va r i ab l e .  The use of MRVs i n  accident  

f i l e s  t he re fo re  permits add i t i ona l  information to  b e  incorporated i n t o  the  

f i l e  without the  complicating necess i ty  of using mul t ip le  va r i ab l e s .  This 

technique bas many advantages i n  da t a  ana lys is  procedures. 



Because MRVs a r e  d i f f e r e n t  from s i n g l e  response  v a r i a b l e s  i n  many 

r e s p e c t s ,  t h e r e  a r e  s p e c i a l  c o n s i d e r a t i o n s  t h a t  must be  observed i n  t h e i r  

use .  A number of t h e s e  c o n s i d e r a t i o n s  w i l l  b e  d i s c u s s e d  below. 

When us ing  a  MRV i n  an  SRS g l o b a l  f i l t e r  ( i . e . ,  S e c t i o n  3-D), a 

c a s e  w i l l  pass  t h e  f i l t e r  ( t h a t  i s ,  b e  included o r  excluded) i f  any response  

s a t i s f i e s  t h e  f i l t e r  c o n d i t i o n .  Th i s  means t h a t  some uses  of f i l t e r  s t a t e -  

ments f o r  s i n g l e  response  v a r i a b l e s  a r e  i n a p p r o p r i a t e  f o r  MRVs s o  t h a t  c a r e f u l  

c o n s i d e r a t i o n  must be  g iven t o  t h e  exac t  f i l t e r  a c t i o n .  Some examples of 

f i l t e r  a c t i o n  a r e  shown below f o r  a  two response  v a r i a b l e  (denoted by v a r i a b l e  

number VN) . 

GJ1OBAT, F m  VALUES FOR VN &ESULT 

INCLUDE TJN= 5,7  * 1 8 Excluded 

INCLUDE VN=5, 7 * 1 5  Included 

INCLUDE VN=5,7* 7  3 Included 

EXCLUDE VN=l-3,5- 9* 4 2 Excluded 

EXCLUDE VN=1-3,5- 9 * 8 4 Excluded 

EXCLUDE VN=1,73,5-9* 4 4 Inclilded 

Note t h a t  t h e  d i s c u s s i o n  above a p p l i e s  e x c l u s i v e l y  t o  g l o b a l  f i l t e r s ;  t h a t  i s  

f i l t e r s  t h a t  apply  t o  t h e  e n t i r e  l a t a  s e t  used f o r  a n a l y s i s .  These g l o b a l  

f i l t e r  s t a t e m e n t s  a r e  en te red  i n  r espopse  t o  t h e  FILTER(REC0DE OR LABEL) 

r e q u e s t .  C e r t a i n  programs have a  p r o v i s i a n  f o r  l o c a l  f i l t e r s  (Histogram, 

Ana lys i s  of Var iance ,  and B i v a r i a t e  F requenc ies ) .  I t  i s  important  t o  n o t e  

t h a t  MRVs may no t  b e  used i n  l o c a l  f i l t e r s .  

I n  a  s t r i c t  s e n s e ,  MRVs car,not b e  recoded.  I f  kecode i s  used ,  only  

t h e  f i r s t  r e sponse  i s  recoded; t h e  remaining responses  a r e  u n a l t e r e d  by t h e  

o p e r a t i o n .  Consequently, RECODE may be  u t i l i z e d  f o r  c e r t a i n  p a r t i c u l a r  

o p e r a t i o n s  i f  t h i s  r e s t r i c t i o n  is  unders tood.  

When u s i n g  MRVs i n  SPAD programs, on ly  Data S e t  L i s t ,  Means and Mar- 

g i n a l ~ ,  and E i v a r i a t e  Frequencies  hand le  a l l  r e sponses  c o r r e c t l y .  The o t h e r  

programs u s e  t h e  f i r s t  r e sponse  on ly .  



A summary of t h e  system f e a t u r e s  p e r t i n e n t  t o  m u l t i p l e  response  

v a r i a b l e s  i s  shown i n  Table  VI. 

Table  V I  

SPAD Program Mul t ip le  Response Var iab le  Summary 

Recode 
Program C a p a b i l i t y  

Global  F i l t e r  Analys is  
C a p a b i l i t y  Operation 

Data S e t  No recode p o s s i b l e  MR Var iab les  Non-Analysis program, 
L i s t i n g  handled b u t  a l l  responses  w i l l  

b e  l i s t e d  o u t  

H i s  togram F i r s t  response  only MR v a r i a b l e s  F i r s t  response  only 
handled 

Means and F i r s t  response  only  MR v a r i a b l e s  A l l  Responses 
Marginals handled 

MR v a r i a b l e s  F i r s t  response  only Analys is  of F i r s t  response  on ly  
Variance hand 1 ed 

B i v a r i a t e  F i r s t  response  only  MR v a r i a b l e s  A l l  Responses 
Frequencies  handled 



SECTION 4 

URI ACCIDENT FILES 

A t o t a l  of twenty-four accident da ta  f i l e s  a r e  cu r r en t ly  (October 1972) 

ava i l ab l e  t o  users  of the  SPAD system. These f i l e s  a r e  based on eight  

mass accident  da t a  sources, and o f f e r  a  v a r i e t y  of accident  ana lys is  oppor- 

t u n i t i e s .  

The following descr ip t ions  def ine  each accident  da ta  source and the  

ava i l ab l e  f i l e s  i n  terms of representa t ive  years ,  data  o r i g i n ,  case count, 

va r i ab l e  count, inves t iga t ion  l e v e l ,  and unique f i l e  b i a ses  and a t t r i b u t e s .  

WASHTENAW COUNTY, MICHIGAJ ACCIDENT ABD DRIVER RECORD FILES: 

Data obtained from the Ann Arbor City Pol ice  Department, Washtenaw 

County S h e r i f f ' s  Off ice ,  and the Michigan S t a t e  Pol ice  has been b u i l t  i n t o  a  

Level I accident  f i l e .  The f i l e  i s  espec ia l ly  u se fu l  f o r  f i l e  in te r roga t ions  

of a  broad area  represent ing urban, r u r a l ,  academic, and i n d u s t r i a l  popula- 

t ions .  

The Michigan Secretary of S t a t e  a u t h o r i t i e s  have furnished d r ive r  record 

da ta  f o r  Washtenaw County, which have been b u i l t  i n t o  a  dr iver  f i l e .  The f i l e  

i s  va l id  f o r  each d r ive r  a t  l e a s t  through 1969. 

F i l e  S t a t i s t i c s :  

Washtenaw County 1 1968- 28,969 

Number Number 

Uashtenaw Driver through 17,989 
F i l e  1969 1 

of Variables F i l e  Years of Cases 



OAKLAND COUNTY, MICHIGAN ACCIDENT FILES: 

Accident informat ion fu rn i shed  by t h e  Michigan S t a t e  P o l i c e  and T r a f f i c  

Improvement Assoc ia t ion  of Oakland County has  been b u i l t  i n t o  Level I acc i -  

den t  f i l e s  f o r  t h e  1968, through 1972 ca lendar  yea r s .  The 1968 through 1971 - 

f i l e s  con ta in  a d d i t i o n a l  v a r i a b l e s  which f u r t h e r  document occupant s t a t i s t i c s .  

Each d a t a  e n t r y  r e p r e s e n t s  a  s i n g l e  acc iden t  s i t u a t i o n ,  and t h e  f i l e  a l lows 

a n a l y s i s  of a  combined urban and r u r a l  l o c a l i t y .  

F i l e  S t a t i s t i c s :  

I 
Number Number 

F i l e  Years I of c a s e s  I of Var iab les  

CPIR REVISION 2 AND 3 VEHICLE, OCCUPANT, AND I N J U R Y  FILES: 

Oakland Co. 1968 

1969 

1 9  7 0 

1971 

Data based on t h e  General Motors C o l l i s i o n  Performance and I n j u r y  Report 

(Long Form) Revis ion 2 and 3  have been b u i l t  i n t o  two s e t s  of Level I11 f i l e s .  

Accident informat ion obta ined from Revision 3 r e p o r t  forms have been b u i l t  

i n t o  v e h i c l e ,  i n j u r y ,  and occupant f i l e s ,  whi le  the  Revision 2 d a t a  have been 

b u i l t  i n t o  a v e h i c l e  and an occupant f i l e .  

Revis ion 3 d a t a  o r i g i n a t e  from r e p o r t s  submitted by M u l t i d i s c i p l i n a r y  

Accident I n v e s t i g a t i o n  teams sponsored by t h e  Na t iona l  Highway T r a f f i c  S a f e t y  

Adminis t ra t ion and t h e  Automobile Manufacturer ' s  Assoc ia t ion .  A s i g n i f i c a n t  

sampling b i a s  accompanies t h e  case  s tudy  i n v e s t i g a t i o n  o p p o r t u n i t i e s  t h a t  t h e  

f i l e  o f f e r s .  S ince  t h e  d a t a  a r e  obta ined from c a s e  s t u d i e s ,  t h e  f i l e  i s  

d e f i n i t e l y  b iased ,  and does not  r e p r e s e n t  a  sample of c a s e s  from each submit t ing 

a r e a  . 

1968 calendar  year  

1969 calendar  year  

1970 cAlendar year  

1971 ca lendar  year 

25,387 

29,265 

29,650 

29,362 

120 

17 9  

156 

187 



Accident i nves t iga t ion  funded by t he  Automobile Manufacturer 's  Associat ion 

and conducted by Donald Huelke a t  Universi ty  of Michigan and Arnold Siege1 o f  

the  Trauma Research Croup a t  UCLA i s  t h e  source of t he  Revision 2 da t a .  Like 

the  Revision 3 d a t a ,  t he  Revision 2 da t a  a r e  a l s o  biased i n  t h a t  they r e f l e c t  

case s tud ie s  , r a t h e r  than a sample of cases  i n  one loca l e .  

F i l e  S t a t i s t i c s  

CORNELL LEVEL I ACCIDENT AND LEVEL I1 ACCIDENT, VEHICLE, AND OCCUPANT FILES:  

CPIR 2 Vehicle 
Occupant 

Accident information from po l i ce  r epo r t s ,  d r i v e r  records,  and veh ic l e  

Number 
of Variables  

57 6 
63 6 
64 7 

F i l e  

CPIR 3 Vehicle 
Occupant 
In ju ry  

r e g i s t r a t i o n  records has been bui ld  i n t o  a Level I accident  f i l e  represent ing  

1967-1969 
(overlap with 
CPIR 3) 

t he  e igh t  western count ies  of New York S ta t e .  

Numb e r  

7 16 
1162 

Level I1 da ta  from po l i ce  r epo r t s  have been b u i l t  i n t o  acc ident ,  veh ic l e ,  

Years 

1969 t o  
present  

and occupant f i l e s .  Both Level I and Level I1 da ta  were co l l ec t ed  by Cornel l  

of cases  

2543 
4169 

14,485 

Aeronautical Laborator ies ,  funded by the  Automobile ~ a n u f  ac  t u r e r  ' s Associat ion.  

A l l  four  f i l e s  a r e  u se fu l  f o r  analyses  of a l a r g e  multi-county a rea .  

Level I Accident 1 1970 calendar 1 39,992 

F i l e  S t a t i s t i c s :  
Number Number 

F i l e  

Level I1 Accident 
Vehicle 
Occupant 

1 

of cases  Years of Variables  

year 

October 1970 - 
March 1972 

11,503 
22,289 
31,462 



BEXAR COUNTY, TEXAS ACCIDENT AND VEHICLE FILES: 

Data f o r  the  San Antonio and e n t i r e  Bexar County, Texas area have been 

b u i l t  i n t o  Level I accident and vehic le  f i l e s  f o r  the 1969 and 1970 calendar 

years.  The da t a  were obtained from the Texas Department of Public Safety. 

Since Bexar County p a r a l l e l s  Oakland County, Michigan i n  s i z e  and composition, 

the f i l e  o f f e r s  comparative ana lys is  opportuni t ies .  

F i l e  S t a t i s t i c s :  
Number Number 

F i l e  I  ears / of Variables 

Bexar Co. 1969 Accident 
Vehicle 

The Metropolitan Dade County Public  Safety Department has furnished acci- 

dent da t a  f o r  the  metropolitan M i a m i  and e n t i r e  Dade County, Flor ida area.  

The da t a  have been b u i l t  i n t o  Level I accident f i l e s  f o r  the 1969 and 1970 

calendar years.  FThile each accident case is  not documented t o  the extent  of 

the washtenaw County o r  Oakland County, Michigan f i l e s ,  the  Dade county f i l e  

i s  u se fu l  f o r  analyses of a  metropolitan area.  The user  should take the f i l e  

1970 Accident 
Vehicle 

s i z e  i n t o  considerat ion of the ana lys is  cos ts  involved. 

1969 calendar 
year 

F i l e  S t a t i s t i c s :  
1 

DADE COUNTY, FLORIDA ACCIDENT FILES: 

1970 calendar 
year 

I Number I Number 

26,673 
45,859 

27,458 56 
47,284 1 199 

56 
13 9 

F i l e  

Dade County 1969 I Jan. 1969-June 1969 

Years 

1970 1 1970 calendar year 

31,056 

61,767 I 83 

of Cases 

83 

of Variables 



DENVER COUNTY, COLORADO ACCIDENT FILES: 

Level I accident  f i l e s  f o r  the 1969 and 1970 calendar years  have been 

b u i l t  from da ta  obtained from the  S t a t e  of Colorado Department of Revenue. 

The da ta  represent  the  Denver c i t y  and e n t i r e  Denver County, Colorado area .  

The f i l e  o f f e r s  ana lys i s  c a p a b i l i t i e s  f o r  a metropol i tan a rea ,  and corltains 

extensive va r i ab l e  documentarion f o r  each accident  case en t ry .  

F i l e  S t a t i s t i c s :  
Kunb 2r 

SEATTLE, WASHINGTON ACCIDENT F ILE:  

The s t a t e  of Washington has furnished 1969 calendar year da t a  t h a t  

have been b u i l t  i n t o  a Level I accident  f i l e .  The f i l e  represents  the g rea t e r  

S e a t t l e  a r ea ,  and i s  espec ia l ly  u se fu l  f o r  veh ic l e  model s i z e  and type 

F i l e  

ana lys i s ,  because of the  ex ten t  of make/model category va r i ab l e s .  

Years va r i ab i e s  
i 

25,581 1 234 

29,432 \ 2 i 7  i 
Denver County 1969 I 1969 calendar ycar 

1970 1970 calendar year 

F i l e  S t a t i s t i c s :  

F i l e  

S e a t t l e  1969 

Years 

1969 calendar year 



SECTION 5 

OPERATING THE SPAD SYSTEM 

The in fo rmat ion  p resen ted  i n  e a r l i e r  s e c t i o n s  of t h i s  manual 

provides  t h e  background f o r  o p e r a t i n g  SPAD, Th i s  s e c t i o n  d e a l s  w i t h  t h e  

a c t u a l  o p e r a t i o n a l  c o n s i d e r a t i o n s  involved.  

A) ?PAD COMMAND STRUCTURE 

The b a s i c  SPAD system i n s t r u c t i o n  i s  t h e  MTS command 

$SOURCE HSRI : SPAD ( N )  

where N i s  a  number t h a t  depends upon t h e  o p e r a t i o n  t o  be performed a s  

w e l l  a s  t h e  d a t a  f i l e  t o  be u t i l i z e d .  The number N can be broken down i n t o  

t h e  a r i t h a e t  :c Fum ~f t h r e e  ocher numbers ( D ,  A ,  and W ) :  

where D depends on ly  on t h e  a c c i d e n t  g a t a  f i l e  t o  be accessed ,  A depends on ly  

on t h e  A n a l y s i s  o p e r a t i o n  t o  be u t i l i z e d ,  and U depends on t h e  g t i l i t y  

o p e r a t i o n  t o  be  performed. These numbers a r e  s u b j e c t  t o  some r e v i s i o n  a s  

t h e  a c c i d e n t  f i l e s  a r e  updated and modif ied .  A l i s t i n g  of t h e  c u r r e n t l y  

a p p l i c a b l e  v a l u e s  a r e  summarized i n  S e c t i o n  5-P. 

As we w i l l  s e e  i n  t h e  fo l lowing  d i s c u s s i o n ,  t h r e e  SPAD commands a r e  

used dur ing  t h e  c o u r s e  of a  t y p i c a l  simple a n a l y s i s :  t h e  f i r s t  i n s t r u c t s  

MTS t o  mount t h e  proper  magnetic t ape  on an a v a i l a b l e  t a p e  d r i v e ;  t h e  second 

i n i t i a t e s  execu t ion  of t h e  a p p r o p r i a t e  SRS program t o  perform t h e  d e s i r e d  

a n a l y s i s ;  and t h e  t h i r d  i n s t r u c t s  WS t o  dismount t h e  magnetic t a p e ,  thus  

f r e e i n g  t h e  t a p e  d r i v e .  A l l  commands a r e  t h e  same s tandard  form--only t h e  

number X changes i n  accordance wi th  t h e  d e s i r e d  o p e r a t i o n .  



B) OPERATING SEQUENCE 

A sequence of necessa ry  o p e r a t i o n s  t o  u s e  t h e  SPAD systein i s  shown 

below: 

1 )  CONNECT TERMINAL ASD S I G N  ON MTS. 

4 )  MOUNT THE ACCIDENT FILE W ' E ,  

5) RUN THE DESI'IED .ANALYSIS PKOGM4. 

6)  CHECK THE E S U L T S  FiJ'ii ?;;CXElL2,SE'iri, Q P E I t ' i T I O N .  

7 )  DISMOUNT THE ACCIDENT X L E  TAPE, 

8) P R I N T  THE RESULTS, 

9) SIGN O F F  MTS. 

With t h e  excep t ion  of S t e ~ s  (1) and ( 9 )  which have been d i scussed  i n  

S e c t i o n  2, t h e  remaining i tems w i l l  be d i scussed  i n  o r d e r  below. The k s e  of 

s e t u p  f i l e s  (Step 2) is  .c losely  as;oci;;ced w i t h  p a r t i c u l a r  anal .ys is  programs 

and w i l l  consequent ly  be d i scussed  a f t e r  S t e p  5. I n  an  a c t u a i  o p e r a t i o n ,  

t h e  o r d e r  of e v e n t s  shown above i s  a p p l i c a b l e .  

C) DATA F I L S  "TBBL" 

A l l  SRS programs o p e r a t i n g  under SPAD c o n t r o l  a r e  des igned t.o s t o r e  

t h e i r  o u t p u t  r e s u l t s  i n  a ~ r i v a t e  MTS u s e r  f i l e  c a l l e d  "TBBL." Refore  making 

any run,  c h e r e f o r e ,  i t  i s  nt..cer;sary t o  c r e a t e  "TBRL" on t h e  u s e r  account  o r  

t o  empty "TBBL" i f  i t  a l r e a d y  e x i s t s  and c o n t a i r , ~  d a t a  from prev ious  a n a l y s i s  

o p e r a t i o n s .  The MTS commands $CREATE THBL o r  $EMPTY TBBL w i l l  accompl ish  

t h i s  ( s e e ,  f o r  example, S e c t i o n  2-6). 



Remember t h a t  TBBL w i l l  e x i s t  permanently on t h e  u s e r  account  and 

i n c u r  s t o r a g e  charges .  I f  t h i s  f i l e  i s  l a r g e  ( i . e . ,  r e f e r  t o  *FILESNIFF) 

and w i l l  not  b e  used f o r  some t ime,  i t  may be more economical t o  d e s t r o y  

TBBL and r e c r e a t e  i t  when necessa ry .  T h i s  may be accomplished by t h e  MTS 

command $DESTROY TBBL and $CREATE TBBL. 

D) MOUNTING 'THE ACCIDECT FILE TAPE 

I t  i s  always necessa ry  t o  mount a magnetic t a p e  c o n t a i n i n g  t h e  

d e s i r d  a c c i d e n t  f i l e  on a t a p e  d r i v e  a t  t h e  Computer Center  b e f o r e  making 

an a n a l y s i s  run .  I f  t h i s  i s  n o t  done,  d i f f i c u l t - t o - i n t e r p r e t  e r r o r  messages 

will be genera ted  by MTS. Tapes can be  mounted w i t h  t h e  SPAD command 

The o p e r a t i o n  code N i s  equa l  t o  t h e  d a t a  f i l e  number D f o r  t a p e  mounts 

because  t h e  a n a l y s i s  and u t i l i t y  i n d i c e s  a r e  bo th  ze ro  f o r  t h e  o p e r a t i o n .  

That  i s  

I TAPE MOUNTS N - D I 

Example (27)  shows t h e  mounting of a CAL Level 2 Veh ic le  f i l e  t a p e  (D = 500). 

#$SOURCE HSRI : SPAD (500) 
#$RUN *MOUNT PAR.CO008 9TP *T* SIZE.3 600 R I N W U T  LP=OFF VOLW=HSRCRN 'CORN1 ' 
#EXECUTION BEGINS 
COO08 9TP *T* SIZE=3600 RING=OUT LP=OFF VOLUME=HSRCRN   CORN^' 

AT*: MOUNTED ON T911 
#EXECUTION TERMINATED 
# 

Remember t h a t  i t  t a k e s  t ime f o r  a n  o p e r a t o r  t o  obtain t h e  t a p e  from 

3 rack and p h y s i c a l l y  mount i t  on an a v a i l a b l e  t a p e  d r i v e !  



The message *T*: MOUNTED ON T911 ind ica t e s  t h a t  the  tape has been 

successfu l ly  mounted. Two o ther  s i t u a t i o n s  commonly occur: 1)  A l l  the  

tape d r ives  may be i n  use ,  or  2 )  Someone e l s e  may be using the  tape 

requested. These condit ions w i l l  r e s u l t  i n  the  mount comments 

*T*: ALL 9TP BUSY 

AT*: TAPE NOT AVAILABLE 

These messages may be worded d i f f e r e n t l y ,  but t h e i r  meaning i s  c l i a r .  

I f  the  user  does not rece ive  a  c l e a r  i nd ica t ion  t h a t  t he  tape 

(designated by *T*) has been mounted on a  d r i v e ,  then the  ana iys i s  t a sk  must 

be suspended (ALL 9TP BUSY) u n t i l  a  tape d r ive  i s  ava i l ab l e  or redefined 

(TAPE NOT AVAILABLE) t o  access  an ava i l ab l e  f i l e ,  

I n  many cases ,  a  number of d i f f e r e n t  accident  f i l e s  a r e  contained 

on the  same magnetic tape.  A s  an example, a l l  f i v e  of t he  C P I R  ( s o l l i s i o n  

Performance and Lnjury Report) f i l e s  a r e  on a common tape. I f  more than - 
one ana lys i s  i s  t o  be performed on d i f f e r e n t  f i l e s  t h a t  a r e  physical ly  on 

the  same magnetic tape,  then i t  i s  only necessary t o  use the  mount command 

once: the  ana lys i s  programs on the various f i l e s  may be run consecut ively 

with the appropr ia te  SPAD cormnand (see Sect ion 5-E). Before running an 

ana lys i s  on da t a  t h a t  i s  on another tape,  however, i t  i s  necessary t o  d is -  

mount the cur ren t  tape and t o  mount the  new tape using the  procedure 

discussed above. Mounting a  new tape w i l l  au tomat ica l ly  dismount 

the  tape t h a t  i s  already mounted. MTS w i l l  no t i fy  the  user  of t he  

ac t ions  taken v i a  appropr ia te  messages. A l i s t  of equivalent  SPAD 

mount commands ( i .  e . ,  f i l e s  on the  same tape) i s  presented i n  Sect ion 

5-P . 



E) RUNNING THE ANALYSIS PROGRAM 

Execution of t h e  des i r ed  a n a l y s i s  program i s  performed by the  

s tandard SPAD command w i t h q  equal t o  t h e  va lue  used t o  mount t he  t a p e , A  

equal to  t he  va lue  f o r  t he  des i r ed  ana lys i s  program and JJ equal to  zero. 

Thus 

An a n a l y s i s  of va r i ance  on t h e  CAL Level 2 veh ic l e  f i l e  tape mounted i n  

Example 38 would be performed as i n  Example a, 

#$SOURCE HSRI:SPAD(5051 
#$RUN HSRI:PG64O 5=*SOURCE*+*MSOURCE* 8=TBBL 
#EXECUTION BEGINS 

DDEF STATEMENT= 

UNIT 1 READING TAPE *T* ,HSRCRN ,FILE IS CRNVDIC 0 0 0 

U N I T  2 READING TAPE *T* ,HSRCRN ,FILE IS C W D A T  0 0 0 
FILTER (RECODE OR LABEL)= 

Example 29  

After the  SPAD command i s  en tered ,  the  remaining output i s  automatic.  

The format w i l l  change, of course,  depending on the  a n a l y s i s  program u t i l i z e d ,  

b u t  the  general  ac t ion  w i l l  be a s  shown i n  Example 2 9 ,  

Af te r  p r i n t i n g  the  f i l t e r  r eques t ,  con t ro l  i s  re turned t o  t he  user  

who must then e n t e r  a f i l t e r  s ta tement ,  recode s tatement ,  o r  da t a  output 

l a b e l  a s  def ined i n  Sect ion 3.  The s tatements  must be entered i n  t he  order :  

1) F i l t e r ,  2) Recode, 3 )  Label.  If a f i l t e r  statement i s  en tered ,  t h e  

program w i l l  r e t u r n  wi th  a prompt RECODE (OR LABEL) I. After  t he  f i f t h  

recode statement 



i s  entered,  a  prompt LABEL = w i l l  be issued.  Any statement may be entered 

t o  any prompt, however, a s  long a s  they a r e  i n  the  proper order .  Thus a  

recode o r  l a b e l  may be given f o r  a  f i l t e r  and a  l a b e l  may be given f o r  a  

recode. Remember t h a t  RECODE cannot be used with Data Set  L i s t  so t h a t  

only f i l t e r  and l a b e l  s ta tements  a r e  appropr ia te .  

Because each ana lys i s  program has d i f f e r e n t  input  s p e c i f i c a t i o n s ,  

information entered by the  user  a f t e r  the  l a b e l  request depends upon the  

program t h a t  i s  executing. A t  t h i s  po in t ,  then,  the  s p e c i f i c  opera t iona l  

d e t a i l s  of the  f i v e  SPAD ana lys i s  programs w i l l  be considered i n  d e t a i l .  

Each program wri teup i s  followed by a  sample da t a  output format ( i . e . ,  

Figs.  4-8). 

F) THE DATA SET L I S T  PROGW:  

ANALYSIS VALUE &L 

This program l i s t s  a  subset  of a da t a  f i l e  and, op t iona l ly ,  i t s  

corresponding d i c t iona ry .  The user  can l i s t  a  subset  of t he  va r i ab l e s  and 

a  subset  of t he  da ta  using a  f i l t e r  s ta tement .  The da t a  can be l i s t e d  a t  

i n t e r v a l s  (e.g., every t h i r d  ca se ) .  Underlined responses a r e  recommended 

f o r  SPAD users .  

EXECUTION: 

0. $SOURCE H S R I  : SPAD(D) D=Data F i l e  Value (Tape Mount) 

1 $SOURCE H S R I  : SPAD (Dt.1) 

2.  FILTER (OR LABEL) = 

F i l t e r , o r  Label (See Sect ion 3: Note no recode i s  poss ib le  
with a  Data Set  L i s t )  

3. LABEL= (Prompted f o r  only i f  the  above was a  f i l t e r )  

Label (See Sect ion 3) 

4 .  DESCRIPTION OF PARAMETERS? 

"YES" d e s c r i p t i o n  pr in ted  out  

"NO" - desc r ip t ion  not pr in ted  out 



5. IFALL= (whether t o  p r i n t  a l l  v a r i a b l e s )  

0 a l l  v a r i a b l e s  a r e  p r i n t e d  

1 u s e r  w i l l  be  prompted f o r  a  v a r i a b l e  l i s t .  - 
Only a  s u b s e t  of t h e  v a r i a b l e s  w i l l  be  p r i n t e d .  

6 .  LSTNTH=(whether t o  p r i n t  a l l  t h e  c a s e s  found) 

1 o r  b lank  211 c a s e s  found a r e  p r i n t e d  - 
5 every  f i f t h  c a s e  found i s  p r i n t e d ,  e t c .  

7 .  LSTNTH=above answer I S  THIS CORRECT? 

Answer: i f  answer i s  not "YES" then  "LSTNTH" r e q u e s t  w i l l  
be r epea ted .  

8. ISPACE= 

0  o r  b lank - s i n g l e  spacing 

1 double spacing 

9. NODICT= 

0 l i s t  d i c t i o n a r y  f o r  v a r i a b l e s  p r i n t e d  - 
1 d i c t i o n a r y  not  l i s t e d  

10.  IFTERM= 

0 p r i n t  r e s u l t s  o f f - l i n e  - 
1 p r i n t  r e s u l t s  on- l ine  

11, THE VARIABLE LIST IS :  

(Prompted f o r  on ly  i f  "IFALL" = 1) 

Supply v a r i a b l e  l i s t  s t a t ement  (See S e c t i o n  3 ) .  

Output i s  a p r i n t e d  l i s t i n g  w i t h  t h e  fo l lowing  c h a r a c t e r i s t i c s :  

(1)  The l a b e l  w i l l  be p r i n t e d  on t h e  top of each page. 

(2) Each record w i l l  have a sequence number t o  a i d  i n  

i d e n t i f i c a t i o n .  



( 3 )  When a l l  va r i ab l e s  a r e  l i s t e d ,  120 charac te rs  per l i n e  

w i l l  be pr inted.  

When only a  subset of t he  va r i ab l e s  i s  p r in t ed ,  th ree  

spaces a r e  placed between va r i ab l e s  by the  program, The 

number of va r i ab l e s  per l i n e  depends on the  width of 

t h e  var iab les .  

( 4 )  Column and va r i ab l e  i d e n t i f i c a t i o n :  

When a l l  va r i ab l e s  a r e  l i s t e d ,  a column guide heading 

i s  printed over each record ind ica t ing  every t en th  

column. 

When only a  subset of t he  va r i ab l e s  i s  p r in t ed ,  the  

va r i ab l e  number is  printed on every page to i d e n t i f y  

the va r i ab l e ,  

RESTRICTION: 

When l i s t i n g  a subset of v a r i a b l e s ,  a maximum of 400 

va r i ab l e s  may be l i s t e d .  (When l i s t i n g  a l l  v a r i a b l e s ,  

there  i s  no r e s t r i c t i o n . )  





G) THE HISTOGRAM PROGRAiY 

ANALYSIS VALUE A = 2  

The his togram program u s e s  one ~ ~ r i a b l e  to produce a graph on a 

50 by 1 C O  g r i d  r e p r e s r i ~ t i n g  t h e  -i.el.2..ti.\re f r t i c ~ l i c n , - ~ z s  of :he varia 'r; le,  The 

v e r t i c a l  b a r  represe9:s i-50 -luir':?i?r o f  c;E>e T:i!  .;:; ~ ~ i ; . - ~ i l :  an  i f i t e r v a l ,  and 

t h e  h o r i z o n t a l  ba r  r e p r e s e n t s  t h e  in te rv tq i i  1:y t:i t;ier 3" i- 'I:, o r  3" -"s 

beginning w i t h  t h e  f i r s t  i n  ter ; ral  ;nd c o n t i r : ~ ~ i n , :  :(J ::he ti;j:.~: t y .  t h i r d  inr; ,:tv al.. 

The mean, v a r i a n c e ,  s t andard  d e v i a t i o n ,  and medi.ai: a r e  optior:all.y l i s t c d  

below t h e  his togram.  Tr,? ".ter:r~i:; ci:.i tl:e;i. .:t...i: zc; iv r e q u e n c i e s  a,iFcar 

i n  a  summary of a l?L t h e  liiscr;gran ,. iroduiei!. ,Z : t:li? 3i rhe  job A. m x i -  

mum of 15  his tograms will ':.e produced ~ I I  ?I-~.: ? a s s  ,.;vcr clle d a t a ,  nrlL uy ' C i I  

100 can be  reques ted  in a sir:g;e i:l:l. 

# , >  I n  t h e  ever,t th,:t t l i , i  v h ~ - . ~ i ~ i c .  i.sed t~ ~ T O ~ U C C  t h e  hist:)gi-an cannot 

" f i t "  i n t o  33 i n t e r v a l s  when assuir.ing ;A :;:is.; width of nnt, thea  LWICTH, 

t h e  c l a s s  wid th ,  must be s ~ e c i f i e d  by the L . . -  :.L:K. ;he c l a c s  w idch  proviaeu 

by t h e  u s e r  is  used t o  coapute tile Loxvei- 1>ol,nd :in5 up;;c;r baund of each 

i n t e r v a l .  

The u s e r  has  t h e  capability t o  apply  locz-l  f i l t e r s  {see c o l s .  41-70 

of  Histogram Table  L ine  d e s c r i p l i o n )  t o  each his togra t1  s p e c i f y i n g  a s u b s e t  

of t h e  d a t a  t o  be analyzed.  

RESTRICTIONS : 

1. Maximum number of i n t e r v a l s  produced i s  33. 

2.  A maximum of 190 ' i~istogrsm,;  car! be produced per  run .  

3. A maximum of 15  his togr2 .m~ will be produced per  pass  over  t h e  d a t a .  

4 .  A v a r i a b l e  mtly b e  used i n  more char, or:e histogr3m. 

5 .  The v a r i a b l e  l i s t  must i n = l u d e  any weight v a r i a b l e s  t h a t  a r e  used.  

6. Missing d a t a  a r e  d e i e t e d  from t h e  his togram.  

7 .  The computatioi-1 of t h e  median assurries t h a t  t h e  midpoint  of 

t h e  f requency lies beyond tht> ~:i.cst 5:tervzl. I n  t h e  event  

t h a t  50% o r  rriorr 3f t t l c  Lr7quency l a  f .2  t h e  f drst i n t e r v a l ,  

t h e  comment MEDIAY=O.O w i l l  b e  p resen ted  and p rocess ing  w i l l  

con t inue .  



EXECUTION: 

0. $SOURCE HSRI:SPAD(D) D=Data F i l e  Value  (Tape Mount) 

1. $SOURCE HSRI:SPAD(D-t2) 

2 .  FILTER (RECODE OR LABEL) = 

F i l t e r ,  Recode, o r  L a b e l  (See  S e c t i o n  3 )  

3. RECODE(0R LABEL)= (Prompted f o r  o n l y  i f  t h e  above  was a f i l t e r )  

Recode o r  L a b e l  (See S e c t i o n  3 )  

4. LABEL= (Prompted f o r  o n l y  i f  t h e  above was a r ecode )  

L a b e l  (See  S e c t i o n  3) - 
5. DESCRIPTION OF PARAMETERS: 

YES i f  f o r m a t  i s  t o  be  d e s c r i b e d  
N 0 - i f  f o r m a t  i s  n o t  t o  b e  d e s c r i b e d  

6. THE VARIABLE LIST I S :  

V a r i a b l e  l i s t  s t a t e m e n t  w i t h  a l l  v a r i a b l e  numbers t o  b e  
u s e d ,  i n c l u d i n g  t h e  we igh t  v a r i a b l e  i f  u sed .  

7 .  HISTOGRAM CARD ON UNIT 4? 

. . . .5 . . .10  . , .15..  . 2 0 . .  . 
One l i n e  p e r  h i s t o g r a m  st  

... 35  .. 
MED 

C 
(d 
.d 

C % 
E 

.ri 
a ai 
ar 0 

Ei 
U 0 
tl LJ a 
g :  
u C 

0 0 
u a 

25. .  .30.. -35.. . 
a temen t ;  up t o  

40.. .45.. .50.. .55. .  
100  l i n e s  





H )  MEANS AND MARGINALS PROGRAM 

ANALYSIS INDEX A s 4  

The purpose of t h i s  program i s  t o  provide  c a s e  coun t s ,  sum of 

weights ,  number of missing d a t a  c a s e s  f o r  one o r  two miss ing d a t a  codes,  

ranges ,  means, s tandard d e v i a t i o n ,  skewness, and k u r t o s i s  f o r  a  use r -  

supp l i ed  l i s t  of v a r i a b l e  numbers f o r  a  s t andard  d a t a  f i l e .  I n  a d d i t i o n ,  

dur ing a  second pass  of t h e  d a t a  t h e  program accumulates marginal  d i s t r i -  

bu t ions  f o r  t h e  same v a r i a b l e s ,  and o p t i o n a l l y  computes percentages  on the  

marginals .  

RESTRICTIONS: 

(1) Codes may be up t o  5 d i g i t s ,  and may s t a r t  and end 

a t  any v a l u e  ( inc lud ing  nega t ive  va lues )  . 
(2)  The a b s o l u t e  d i f f e r e n c e  between t h e  maximum and mini- 

mum code v a l u e  cannot exceed 24,400.  

( 3 )  The number of v a r i a b l e s  cannot exceed 200. 

The miss ing d a t a  codes a r e  included i n  the  d i s t r i b u t i o n  range.  These 

d i s t r i b u t i o n s  may be  weighted. D i s t r i b u t i o n  percentages  can o p t i o n a l l y  

be  computed and a r e  p r i n t e d  ou t  below t h e  marginal  f o r  each code va lue .  For 

each v a r i a b l e ,  s t a r t i n g  wi th  t h e  lowest  code, 1 5  consecu t ive  code va lues  

a r e  p r i n t e d  per l i n e  w i t h  t h e  marginals  (and percentages)  underneath t h e  

r e s p e c t i v e  code va lue .  Each consecu t ive  code v a l u e  i n  t h e  range i s  p r i n t e d  

o u t  u n t i l  t h e  maximum code v a l u e  i s  reached.  



EXECUTION : 

0. $SOURCE HSRI:SPAD(D) D=Data File Value (Tape Mount) 

1. $SOURCE HSRI:SPAD(Dt4_) 

2. FILTER (RECODE OR LABEL) = 

F i l t e r ,  Recode, o r  Label (See Secr ion  3) 

3. RECODE(0R LABEL)= (Prompted f o r  on ly  if t h s  above was a f i l t e r )  

LABEL= (Prompted f c ~  c n l y  i f  t h e  above was a recocie) 

Label  (See S e c t i ~ n  3) 

DESCRIPTION OF PAMIETERS? 

"YES" yararneters -,a- ea:int?:! o : ~ t  
"NO" p a r a x e t e r s  a re  n o t  p;;r:c.ed o u t  - 

NOMEAN= 

0 - mean s t a t i s t i c s  p r i n t e a  o f f - i i n e  ( p r i n t e d  i n t o  your 
f i l e )  

1 no s t a t i s c L c s ,  prcagl-al;: s k i p s  t o  "ImRG" l i n e  8.  

2 mean statistics i ~ i i > c e d  or.-line ( p r i n t e d  o t t  on 
t errninai) 

N weight v a ~ i a b l e  number (ex.  : 1 , 5 , 9 6 )  

IFSKhTT= 

1 computes skewness and k u ~ t o s i o  

0 - no computaiion 

1 - computes m a r g i n a L ~  

0 no computation,  program s k i p s  t o  V a r i a b l e  L i s t ,  
l i n e  ll* 

IFWTMG= 

0 No weight ing of rnarginals 

N Weight v a r i a b l e  number 

IFPERT- 

1 - Computes d i s t r i b u t i o n  percentages  

0 YP percPnt,?gee 

THE VARIABLE LIST I S :  

I n c l u d e  a l l  v a r i a b l e  numbers t o  be  p rocessed ,  i n c l u d i n g  
any weight v a r i a b l e s ,  (Cannot exceed 200 v a r i a b l e s )  

~ E N D F I L E  



H 4 1 G I Y  -- 5LbB- -  353 /HlS-  . . Y E R S i 3 Y  - PAGE# 3 

U V I V A K X A T E  FREQUENCY D I S T R I B U T I 3 Y  

C O D E  VALUE:  1 6  1 7  1 8  1 9  2 3 . F R E 3 U E N t Y :  0  0 0 0 1  

* * *JAR I 4 B L E  5 T Y P E D  F O R M  N= 4405. 

CODE VALUE: 3 1 2 3 4  5 6 7 
F RE2UENC Y ': 63 5  3 78  6 6  0 7 3 0  3 2925 

CODE VAL?IE: 1 2 3 4 5 6 7 8 3 
F RE3UENCY:  2 7 4 0  1403  0 0 0 0  0 0 2 65. 

* * * V A R [ 4 3 L E  7 T Y P E  OF A C C I G E N T  N  = 44 05 - --. - - -- - --- .- - --- -- -- - 

v CODE VALUE: 1 Z 3 4 5 6 7  8 3 1 0  1 1  12  13  1 4  15 
N F R E a J E N C Y :  3 1 3  1 3 5 7  3 3 2  1 3 5 7  0' 0  0 0 2 1 3  0 1G5 4 5 3 8 3 

CODE VALUE: 1 6  17 18 1 9  23 2 1 2 2 2 3 2'+ ? 5 2 5  27 2 8 2 9 3 0 
F R E 3 J E N C Y :  0  3 0 2 2 0  . 1 3  6 0 13  3 . .  0 . .  0.- . 3 _ ~  3  3 

CODE VALUE: 3  1  3 2 3 3 3 4  35 3 6 3 7  3 8 3 3 % 0  4 1 42 43 44 C 5 
F XEQUENCY: 13  2 9 4  1 7  0 0  0  0 3 0 2 5 3  75 15 11 3 

CODE VALUE: 46 4 7  
F H E a J E N G Y :  3 3 

CODE VALUE: 6 1 6 2 
F R E a J E N C Y :  0 0  

CDOE VALUE: 7 6  7.7 
FRE1JENCY:  0  3 

CODE VALUE:  9 1  92 
F R E 3 J E N C Y t  0  3 

**pVAR I 4 3 L E  8 V E S I C L E  I M P A C T  

CODE VALUE: 1 2 
F R E a J E N C Y :  . 3 2 3  1 3 8 6  

- - .  - -  - - - - -- -- - - - - - 

FIGURE 6 Sample Means and Marginals Output 



I) THE ANALYSIS OF VARIANCE PROGRAM 

AHALYSIS VALUE A=5 

This program produces one-way ana lys i s  of var iance t ab l e s  and the  

usual  s t a t i s t i c s  associated with such t ab l e s .  The cont ro l  va r i ab l e  may 

only take the  values 0 ,1 ,2 ,  ..., 11. Up t o  f i f t e e n  t ab l e s  can be constructed 

i n  one pass.  

The program o f f e r s  the  add i t i ona l  capabi1.i . t~ of s e l e c t i n g ,  f o r  each 

t a b l e  i n  a  run, independent of a l l  other  t a b l e s ,  a  subset  of the  da t a  on 

the b a s i s  of up t o  two t a b l e  f i l t e r  va r i ab l e s .  These t a b l e  f i l t e r s  a r e  i n  

addi t ion  t o  the global  f i l t e r  which appl ies  to  the  e n t i r e  da t a  set, and thus 

a f f e c t s  a l l  the t ab l e s .  

TABLE FILTERS: 

You may spec i fy  up t o  two f i l t e r  va r i ab l e s  with each t a b l e  f o r  use 

only with t h a t  t ab l e .  

I f  no f i l t e r s  a r e  spec i f ied  f o r  a t a b l e ,  the  t o t a l  data  sample i s  

used; t h a t  i s ,  a l l  cases  t h a t  s a t i s f y  any f i l t e r  condi t ions of the  f i l t e r  

statement a r e  used. I f  one f i l t e r  va r i ab l e  i s  spec i f i ed ,  a  case  i s  se lec ted  

f o r  the  t a b l e  provided t h a t  the  value of the  f i l t e r  v a r i a b l e  i s  wi th in  the  

spec i f ied  se l ec t ion  range i n  the t ab l e  parameters. I f  two f i l t e r  va r i ab l e s  

a r e  spec i f i ed ,  the  case  i s  entered i n t o  the t a b l e  provided t h a t  t he  value 

of t he  f i r s t  f i l t e r  v a r i a b l e  i s  within the  se l ec t ion  range f o r  t he  f i r s t  

f i l t e r  and the  value of the  second f i l t e r  va r i ab l e  i s  wi th in  the  se l ec t ion  

range f o r  t he  second f i l t e r .  

NOTE: The case  i s  not se lec ted  f o r  the  t a b l e  unless i t  

s a t i s f i e s  the condit ions of both t a b l e  f i l t e r s .  

The case is  not even considered i f  i t  does not 

s a t i s f y  the condit ions of the global  f i l t e r  card,  

RESTRICTIONS: 

1. Only single-column cont ro l  va r i ab l e s  may be used. 

2 .  Cases with values g rea t e r  than 11 f o r  the cont ro l  va r i ab l e  

w i l l  be omitted from the Table without no ta t ion .  



0, $SOURCE HSRI: SPAD(D) D=Data F i l e  Value (Tape Mount) 

1. $SOURCE HSRI: SPAD(Dt5) 

F i l t e r ,  Recode, or  Label (See Sec t ion  3) 

3. RECODE( OR LABEL)= (Prompted f o r  only i f  t h e  above was a f i l t e r )  

Recode o r  Label (See Sec t ion  3) 

4. LABEL= (Prompted f o r  only  i f  the  above was a recode) 

Label (See Sec t ion  3) - 
5 .  FORMAT FOR TABLES? 

NO no d e s c r i p t i o n  p r i n t e d  o u t  - 
YES t a b l e  l i n e  parameters a r e  descr ibed 

6 ,  TABLE CARDS ON UNIT 4? 
NO must answer "no" - 
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Terminal only:  

.5.J. . 2  
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Col 1 = 1 Eta  S t a t i s t i c  
p r in ted  a t  
t e rmina l  

Col 2 = 1 F-Ratio S t a t i s t i c  
p r in ted  a t  
terminal  

The use r  should supply one l i n e  of parameters f o r  each t a b l e .  
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J )  THE BIVARIATE ANALYSIS PROGRAM 

ANALYSIS VALUE A=6 

The basic  output of t h i s  program is a b i v a r i a t e  frequency t ab l e .  

Each frequency t a b l e  is  e n t i r e l y  independent of a l l  other  t ab l e s ,  and fo r  

any p a r t i c u l a r  t a b l e ,  each output opt ion is  e n t i r e l y  independent of a l l  

o ther  opt ions.  

A t a b l e  i s  described t o  the  program by naming two variables t o  be 

used a s  the  independent (RON) and dependent (column) var iab les ,  specifying 

whether the t a b l e  s h a l l  contain weighted o r  unweighted frequencies ,  and 

specifying whether t he  e n t i r e  sample or  a subset of the  sample s h a l l  be used 

f o r  t h a t  tab le .  The b i v a r i a t e  frequency t a b l e  i s  l imi t ed  t o  column va r i ab l e s  

with a code range of 0 to  11. 

Options include: 

Percentage opt ions (each of these produces an add i t i ona l  

page of output) 

Row A t a b l e  i n  which c e l l s  and marginals a r e  expressed 

a s  percentages of t he  row t o t a l s .  

Column A t a b l e  i n  which c e l l s . a n d  marginals a r e  expressed 

a s  percentages of the column t o t a l s .  

Corner A t a b l e  i n  which c e l l s  and marginals a r e  expressed 

a s  percentages of the grand t o t a l .  

Delete An opt ion to  d e l e t e  the frequencies of inva l id  codes 

before computing percentages based on the sum of code 

frequencies .  The range of va l id  codes i s  defined by 

the  minimum and maximum codes spec i f ied  f o r  t he  inde- 

pendent and dependent va r i ab l e s .  Thus, i f  t he  codes 

f o r  inappropriate  responses and no answer a r e  a t  the  

low o r  high end of the sca l e ,  these responses can, by 

the  d e l e t e  opt ion,  be eliminated from the  percentages 

and from t h e  t o t a l  N upon which these a r e  based, 



S t a t i s t i c s  

Any s t a t i s t i c  o p t i o n s  s p e c i f i e d  a r e  p r i n t e d  o u t  under t h e  frequency 

d i s t r i b u t i o n  and a r e  computed us ing  t h e  range of code v a l u e s  des igna ted  by 

t h e  minimum and maximum v a l u e s  of t h e  c o n t r o l  and spread v a r i a b l e s .  Any o r  

a l l  of t h e  fo l lowing can be  computed: 

1 )  Chi-Square 

2)  Contingency C o e f f i c i e n t  

3) Goodman-Kruskal's Gamma 

4)    end all ' s Tau (Alpha) and Tau (Beta) inc lud ing  i n t e r m e d i a t e  
terms : 

A) Numerator of Tau 

B )  S .D. of t h e  numerator of Tab 

5) Lambda S t a t i s t i c s  

RESTRICTIONS : 

Number of Var iab les  

50 o r  l e s s  unique v a r i a b l e  numbers can be  c a l l e d  f o r  i n  

any one job;  however, each number can be used a s  o f t e n  a s  

d e s i r e d .  

Number of Tables  

The u s e r  may r e q u e s t  a s  many t a b l e s  a s  d e s i r e d .  However, 15  

t a b l e s  a r e  done per pass  over t h e  d a t a ;  each a d d i t i o n a l  

pass  w i l l  i n c r e a s e  execut ion t ime,  

Range of Codes 

A .  Column V a r i a b l e  

The range of codes must be from 0 t o  11 ;  any o t h e r  

codes w i l l  f a l l  i n  a wild code ca tegory .  

B -  Row Var iab le  (' 

The rcw v a r i a b l e  has  no range r e s t r i c t i o n .  

C ,  F i l t e r  Var iab les  ( f o u r l o c a l  f i l t e r s  can be 

s p e c i f i e d  f o r  each t a b l e ) .  



EXECUTION: 

$SOURCE HSRI : SPAD (D) D=Data F i l e  Value (Tape Mount) 

SSOURCE HSRI:SPAD(D+~) 

FILTER(REC0DE OR LABEL)= 

F i l t e r ,  Recode, o r  Label (See S e c t i o n  3 )  

RECODE(0R LABEL)= (Prompted f o r  on ly  i f  t h e  above was a  f i l t e r )  

Recode o r  Label  (See S e c t i o n  3) 

LABEL= (Prompted f o r  on ly  i f  t h e  above was a  recode) 

Label  (See Sec t ion  3) 

ENTER TABLE I D :  

Supply up t o  8 c h a r a c t e r s  a s  t h e  t a b l e  headings.  No 
number s . 

NEED TABLE DESCRIPTION? 

YES t e rmina l  t a b l e  parameters a r e  p r i n t e d  o u t  
NO t e rmina l  t a b l e  parameters  a r e  not  p r i n t e d  - 

TYPE I N  TERMINAL TABLE PARAMETERS (not  prompted) 

Type "DONE" t o  end t h e  t a b l e  parameters  and begin 
execut ion.  

One s e t  of parameters i s  needed t o  d e s c r i b e  each t a b l e .  ~ h u s ,  each 

frequency t a b l e  i s  e n t i r e l y  independent of a l l  o t h e r  t a b l e s ,  and f o r  any 

p a r t i c u l a r  t a b l e ,  each o p t i o n  is  e n t i r e l y  independent of a l l  o t h e r  o p t i o n s  

w i t h  t h e  except ion of t h e  "DELETE" and t h e  s t a t i s t i c s  o p t i o n s  (OPT) which 

r e q u i r e  s p e c i f i c a t i o n  of t h e  v a l i d  minimum and maximum v a l u e s  of t h e  

row and column v a r i a b l e .  For any one t a b l e  on ly  one ruw and one 

column v a r i a b l e  a r e  r e q u i r e d ;  any o p t i o n s  not  used should not  be  en te red .  

(XX,YY,ZZ and X(#) r e p r e s e n t  v a l u e s  t o  be  supp l i ed  by t h e  u s e r ;  t h e  

o t h e r  symbols a r e  keywords t h a t  must precede t h e  v a l u e ,  inc lud ing  t h e  

"=" s i g n .  ) 



DESCRIPTION PARAMETER 

TN=XX - XX represents  t he  t a b l e  number ( t o  be 

assigned by the user )  of t he  cur ren t  

t a b l e  being requested.  Use t h i s  para- 

meter to  s i g n d  the s t a r t  of a  new t ab le .  

Any parsm2:ers appearing before t he  

f i r s t  "'l'it:=. . ." a r e  igncred. 

XX represencs che row v a r i a b l e  number; 

op t iona l  form f o r  specifying a code 

range i s :  

YY to Z Z  represents  the range of codes 

( inc lus ive)  to  be ~ s e d  i n  calculat ior i  

of s t a t i s t i c s ,  Option X(1) must=l and ZZ) YY. 

XS repxesents  the column v a r i a b l e  

number; s p e c i f i c a t i o n  of v a l i d  code 

range same a s  f o r  "RL''' 

YY LO Z Z  represents  t he  range of codes 

( inc lus ive)  t o  be used i n  ca l cu la t ions .  

Option X ( 1 )  rr.ust=l, Z Z  ) YY. 

XX represents  the  weight v a r i a b l e  

number (op t iona l ) .  

XX represents  the f i r s t  f i l t e r  v a r i a b l e  

number, YY t o  ZZ def ines  the  range of 

codes comprising the  subset  of da t a  

t o  be included i n  the  cur ren t  t a b l e  

( i nc lus ive ) .  

NOTE: This f i l t e r  app l i e s  only to  t h i s  t ab l e ;  t he  global  E i l t e r  

card before the  l a b e l  appl ies  to  a l l  ~ a b l e s .  I f  a  case  

i s  excluded because of the glolsral f i l t e r  condi t ions ,  i t  

won't even be considered by t h e  t a b l e  f i l t e r .  



XX represents  the second f i l t e r  va r i ab l e ;  

YY and ZZ a r e  a s  above f o r  t he  f i r s t  

f i l t e r  but apply only t o  the second 

f i l t e r .  

FV3=XX,TY Z Z  - Same a s  above. 

FV4=XX,YY ZZ - Same a s  above. 

OPT=X(~)X(~)X(~)X(~)X(~)X(~)X(~)X(~)X(~)X(~O)X(~~)X(~~) 

where X(i) corresponds t o  the  following 

opt ions : 

X(1) =DELETE(restricts range of codes f o r  

ca lcu la t ions ,  see  RV,CV) . Ranges for  

both RV and CV must be spec i f ied  when t h i s  

option i s  used. 

X(2) =ROW PERCENT(ce1ls and marginals 

percent based on row t o t a l s )  

X ( 3 )  =COLUMN PERCENT(ce1ls and marginals 

based on column t o t a l s )  

X(4) =CORNER PERCENT(ce1ls and marginals 

based on grand t o t a l )  

X(5) =CHI  SQUARE 

X(6) =CONTINGENCY COEFFICIENT 

X(7) ;TAU A(Kendal1 ' s )  

X(8) =TAU B (Kendall' s )  

X(9) =GAMMA (Goodman-Kruskal ' s )  

X(10) =LAMBDA 1 

X(11) =LAMBDA 2 

X(12) =LAMBDA 3 



SAME 

DONE 

These  o p t i o n s  a r e  no rma l ly  o f f .  To 

r e q u e s t  any one ,  s e t  t h e  a p p r o p r i a t e  

X ( i )  t o  "1". 

EXAMPLE : OPT=OI.11 would compute t h e  

row, column and c o r n e r  p e r c e n t a g e s  

w i t h o u t  d e l e t i n g  any d a t a ,  The o t h e r  

o p t i o n s  would n o t  b e  computed. 

S i n c e  t h e s e  o p t i o n  r e q u e s t s  a r e  p o s i -  

t i o n a l ,  i f  any  o p t i o n  i s  d e s i r e d ,  

t h e  i n t e r v e n i n g  p o s i t i o n s  must b e  

f i l l e d  w i t h  z e r o s .  

I f  o n l y  o p t i o n  X( i1 )  (Lambda 2)  i s  

d e s i r e d ,  t h e n  supp ly :  

OPT=000000000010 

I f  t h e  u s e r  w i shes  a l l  o p t i o n s  t o  be  

s e t  t o  1, he  nay u s e  "OPT=AI,Lll'. 

T h i s  i s  e q u i v a l e n t  t o :  

Th i s  keyword c a u s e s  a l l  o t h e r w i s e  

unde f ined  pa rame te r s  i n  t h e  c u r r e n t  

t a b l e  t o  b e  set t o  t h e  v a l u e s  used i n  

t h e  p r e v i o u s  t a b l e .  I f  t h e  p a r a m e t e r s  

were  n o t  d e f i n e d  i n  t h e  p r e v i o u s  t a b l e ,  

t h e  r e s u l t  w i l l  be  d i s a s t r o u s .  

T h i s  keyword c a u s e s  t a b l e  e n t r y  t o  end 

and e x e c u t i o n  t o  beg in .  P l a c e  i t  o n l y  

a t  t h e  end of a l l  t a b l e s  you wi sh  t o  

e n t e r  . 





WARNING: On s t a t i s t i c s  of weighted da t a .  

In  t he  ana lys i s  of weighted samples, t he  program assumes t h a t  f o r  

each observat ion a  weighting f ac to r  has been coded i n t o  some f i e l d  i n  the 

da ta .  The use r  should be aware of some l i m i t a t i o n s  i n  the  use  of summary 

s t a t i s t i c s  produced from weighting frequency t a b l e s .  

The program generates  only summary d e s c r i p t i v e  s t a t i s t i c s .  I t  does 

not go on t o  compute p robab i l i t y  values f o r  t e s t s  of s ign i f i cance  ( e . g . ,  

aga ins t  t he  n u l l  hypothesis of no underlying b i v a r i a t e  a s soc i a t ion  i n  t he  

populat ion from which the  sample was drawn). Even though the  program does 

generate  the  raw ma te r i a l s  from which such est imates  may o f t e n  be r e a d i l y  
2 ca lcu la ted  (such a s  t he  N or the X quan t i t y ) ,  i t  does not perform such a  

ca l cu la t ion .  The reason f o r  the l i m i t a t i o n  i s  t h a t  the  form of a  t e s t  of 

s ign i f i cance  which i s  appropr ia te  f o r  a  given b i v a r i a t e  d i s t r i b u t i o n  depends, 

among o ther  t h ings ,  upon the  p rec i se  na ture  of t he  sample design which 

generated the  da ta .  Most textbook formulas i n  induct ive  s t a t i s t i c s  pre- 

suppose a  simple random sample, or a t  l e a s t  a  sample i n  which the  elements 

have an equal p robab i l i t y  of s e l ec t ion .  I n  many a r e a s  of research ,  t hese  

condi t ions  a r e  f requent ly  not f u l f i l l e d .  The consumer using the  output of 

t h i s  program a s  raw ma te r i a l s  f o r  s ign i f i cance  t e s t i n g  should modify h i s  

ca l cu la t ions  i n  a  manner su i t ed  to  h i s  sample design. 

One example may c l a r i f y  t h i s  l i m i t a t i o n .  Observations may be given 

d i f f e r e n t  weightings i n  order  t o  reproduce the  o r i g i n a l  population s t r u c t u r e ,  

and these  weightings should be taken i n t o  account ( a s  t h i s  program takes them 

i n t o  account) i n  order  t o  compute a  d e s c r i p t i v e  s t a t i s t i c  of degree of 

a s soc i a t ion  such a s  the tau-beta. However, the  N presumed f o r  purposes of 

s ign i f i cance  t e s t i n g  i s  not t he  weighted N given by t h i s  program, but r a t h e r  

t he  "ef fec t ive"  N ,  a  quant i ty  which l i e s  somewhere between the  weighted N 

and the  raw (unweighted) number of observat ions.  Where input  has ca l led  f o r  

some weighting, and s ign i f i cance  t e s t s  a r e  requi red ,  the consumer must t ake  

the  p e c u l i a r i t i e s  of h i s  weighting scheme i n t o  account on h i s  own i n  order 

t o  a r r i v e  a t  the e f f e c t i v e  N appropr ia te  f o r  h i s  s ign i f i cance - t e s t  

ca l cu la t ions .  



The program p r i n t s  a  reminder of t h e s e  l i m i t a t i o n s  whenever a  use r  

r e q u e s t s  a  summary s t a t i s t i c s  from a  weighted frequency t a b l e .  

K) THE USE OF SETUP FILES 

Each of t h e  programs d e s c r i b e  above r e q u i r e s  t h e  c o r r e c t  e n t r y  of 

u s e r  r e sponses  from t h e  t e rmina l  t o  a  number of program prompts. These 

responses  a r e  supp l i ed  whi le  t h e  program i s  i n  execut ion on t h e  computer, 

I f  a l l  t h e  r e q u i r e d  responses  a r e  put  i n t o  a  p r i v a t e  f i l e  ( c a l l e d  a  SETUP 

f i l e )  b e f o r e  t h e  program is  executed,  t h e  fo l lowing advantages a r e  ob ta ined :  

1 )  The a c t u a l  a n a l y s i s  program is  no t  loaded i n  t h e  computer 

memory (and thus  acc ru ing  res idency  charges)  w h i l e  t h e  

slow job of manually typing i n  informat ion is  performed. 

That i s ,  t h e  o p e r a t i o n  i s  more c o s t - e f f e c t i v e .  

2) Many p o t e n t i a l  e r r o r s  i n  t h e  i n p u t  informat ion can  be 

found by e d i t i n g  t h e  s e t u p  f i l e  b e f o r e  i t  i s  used.  This  

d e c r e a s e s  t h e  p o s s i b i l i t y  of a n  e r r o r  i n  execu t ion  and 

can save  g r e a t l y  on process ing c o s t s ;  e s p e c i a l l y  f o r  

expensive jobs ,  

3) If a n  e r r o r  does occur i n  t h e  s e t u p  f i l e ,  t h e  inpu t  

in fo rmat ion  is  no t  l o s t  when execu t ion  t e r m i n a t e s ,  Only 

t h e  e r r o r  i n  t h e  s e t u p  f i l e  need be cor rec ted  by e n t e r i n g  

t h e  c o r r e c t  s p e c i f i c a t i o n .  

The technique invo lves  t h e  c r e a t i o n  of a u s e r  f i l e  wi th  any convenient  name. 

For d i s c u s s i o n  purposes ,  t h i s  f i l e  w i l l  be c a l l e d  "SETUP." The use r  suppl ied  

i n p u t  in fo rmat ion ,  beginning w i t h  t h e  f i l t e r  s t a t ement ,  a r e  en te red  i n  t h e  

s e t u p  f i l e  us ing  a  l i n e  i n  t h e  f i l e  f o r  each inpu t  l i n e .  The form and o rder  

of  t h e  in fo rmat ion  i n  t h e  s e t u p  f i l e  must correspond e x a c t l y  t o  t h e  d a t a  

format r e q u i r e d  by t h e  program. (Remember t h a t  $$ENDFILE must be used t o  

e n t e r  SENDFILE i n  a l i n e  f i l e . )  



When the setup f i l e  has been created and ed i t ed ,  and program 

execution has been i n i t i a t e d  v i a  the appropriate  SPAD command, the  infor -  

mation s tored i n  "SETUP" can be fed t o  the program i n  response to the 

f i l t e r  request  by the  following sequence: 

FILTER(REC0DE OR LABEL)= 

$CONTINUE WITH SETUP RETURN 

This w i l l  cause MTS to  look to  the  f i l e  "SETUP" a s  a source of input 

information. As an example, a setup f i l e  fo r  the  Data Set L i s t  program 

might appear as  i n  Example 3 0 .  

1 INCLUDE V25-01-14* 

2 ACCIDENT STUDY 

3 NO 

4 1 

5 1 

6 YES 

7 0 

8 0 

9 0 

10 V 1 ,  V5, V24-36, V52, V86* 

11 SENDFILE 

i'j END OF FILE 

// 

EXAMPLE 30 

Using t h i s  technique, i t  i s  poss ib le  t o  c r ea t e  and e d i t  a setup 

f i l e  before mounting a tape and executing an ana lys is  program. This g rea t ly  

increases  the probabi l i ty  of cor rec t  inputs  and speeds the  ac tua l  da ta  

processing s t ep .  



L)  CHECK OF OUTPUT RESULTS 

Before p r i n t i n g  o u t  t h e  e n t i r e  a n a l y s i s  r e s u l t s  t h a t  a r e  s t o r e d  

i n  TBBL, i t  i s  a d v i s a b l e  t o  check t h i s  f i l e  t o  determine t h a t  t h e  program 

execu t ion  was s u c c e s s f u l  and t h a t  t h e  d e s i r e d  d a t a  was ob ta ined .  Th i s  i s  

most conven ien t ly  done by us ing  t h e  $COPY TBBL(J,K) command t o  "browse" 

through p o r t i o n s  of t h e  f i l e  and look f o r  expected r e s u l t s .  I n  p a r t i c u l a r ,  

i t  i s  u s e f u l  t o  >COPY TBBL(LAST-5) t o  s e e  i f  t h e  program s u c c e s s f u l l y  

completed i t s  a n a l y s i s  t a sk .  

DISMOUNTING THE ACCIDENT FILE TAPE 

When t h e  u s e r  i s  s a t i s f i e d  t h a t  h i s  d a t a  is  reasonab le  and t h a t  no 

d a t a  f i l e s  on t h e  c u r r e n t l y  mounted t a p e  w i l l  be used s h o r t l y ,  t h e  t a p e  

should be  dismounted. The Computing Center cha rges  f o r  t a p e  mounts and 

f o r  t a p e  d r i v e  usage.  A t  p r e s e n t  r a t e s ,  i t  i s  cheaper t o  dismount and 

remount a  t a p e  than  t o  l e a v e  i t  i d l e  f o r  a  per iod longer  than  t h r e e  minutes.  

When t a p e  d r i v e  usage i s  h igh ,  however, mainta ining possess ion  of a  d r i v e  

may be  an o v e r r i d i n g  c o n s i d e r a t i o n .  

Before  dismounting a  t a p e ,  remember t o  check t h a t  t h e  next  f i l e  t o  

be accessed i s  no t  on t h e  same t ape .  A summary of e q u i v a l e n t  SPAD mount 

commands is  shown i n  S e c t i o n  5-P. 

Dismounting a t a p e  i s  accomplished by a  SPAD command us ing  N = l  

(i. e .  , D=O,  A=O, U=l) . The a c t i o n  of t h i s  SPAD command i s  shown i n  

Example 31  . 

//$SOURCE HSRI : SPAD (1) 
//$KUW *DISMOUNT PAR=*T* 
{IEXECUT I O N  BEGINS 

*T*: DISMOUNTED 
//EXECUTION TERMINATED 
i/ 

EXAMPLE 31 



N) PRINTING THE ANALYSIS RESULTS 

The s i m p l e s t  way t o  p r i n t  o u t  t h e  a n a l y s i s  r e s u l t s  i s  t o  copy 

TBBL t o  t h e  t e r m i n a l  us ing  t h e  $COPY, %LEN, and %RMAR commands ( s e e  

S e c t i o n  2 ) .  

Some a n a l y s i s  r e s u l t s  may be  f i f t y  t o  one hundred pages i n  l e n g t h  

so t h a t  copying t h e  q u a n t i t y  of d a t a  t o  a t e l e t y p e  car] be  a  t ime consuming 

t a s k .  I n  a d d i t i o n ,  s i n c e  t h e  SRS ou tpu t  l i n e  i s  132 c h a r a c t e r s  long ,  

t e l e t y p e s  ( i n  combination w i t h  t h e  dev ice  c o n t r o l  commands) r e s u l t  i n  a n  

ou tpu t  t h a t  i s  d i f f i c u l t  t o  r e a d .  

S e v e r a l  a l t e r n a t i v e s  e x i s t  f o r  p r i n t i n g  o u t  t h e  r e s u l t s .  I f  t h e  

u s e r  i s  p a r t  of a  l a r g e  f a c i l i i y  t h a t  can u t i l i z e  i t s  own computer 2s 

a  remote job e n t r y  t e r m i n a l ,  then  IiTS c a ~ l  be  i n s t r u c t e d  t o  p r i n t  o u t  a t  

t h a t  computer c e n t e r ,  Obviously,  arrangements f o r  t h i s  must be made through 

HSRI . 
S e v e r a l  i n s t i t u t i o n a l  p r i n t o u t  f a c i l i t i e s  of t h i s  n a t u r e  a l r e a d y  

e x i s t .  Data s t o r e d  i n  "TB13L1' may b e  p r i n t e d  o u t  a t  HSRI on a  l i n e  p r i n t e r  

by us ing  t h e  SPAD command 

Although t h e  hardware e x i s t s  f o r  such p r i n t o u t ,  t h e r e  a r e  no e s t a b l i s h e d  

procedures  f o r  b i l l i n g  t h e  p r i n t o u t ,  hand l ing ,  and mai l ing  c o s t s  t o  t h e  

u s e r .  I n t e r e s t e d  p a r t i e s  should c o n t a c t  HSRI f o r  a  r e s o l u t i o n  of t h e s e  

f a c t o r s  b e f o r e  us ing  t h i s  f a c i l i t y .  

Users a t  t h e  Na t iona l  Highway T r a f f i c  S a f e t y  A d m i n i s t r s t i o n  

(NHTSA) can  have t h e i r  d a t a  ou tpu t  i n  f i l e  "TBBL" p r i n t e d  o u t  i n  

Washington, D.C. by i s s u i n g  t h e  SPAD command 

$SOURCE H S R I  : SPAD (3) . 



0 )  ERROR CONDITIONS 

I n  t h e  process  of execut ing SPAD o p e r a t i o n s ,  a  l a r g e  number of 

p o s s i b l e  e r r o r s  can be  genera ted as t h e  r e s u l t  of program o p e r a t i o n ,  i n c o r r e c t  

u s e r  i n p u t  s p e c i f i c a t i o n s ,  o r  machine f a i l u r e s .  Depending on how t h e s e  

e r r o r  c o n d i t i o n s  come about ,  one of f o u r  major p o i n t s  of o r i g i n  may g e n e r a l l y  

be a s c r i b e d  t o  t h e  d i a g n o s t i c  message rece ived  by t h e  u s e r .  

1) Computer Operat ing System 

Some c o n d i t i o n  occur r ing  dur ing  program execu t ion  completely 
d e f i e s  t h e  b a s i c  o p e r a t i n g  s t r u c t u r e  of t h e  computer. For 
i n s t a n c e ,  t h e  program might a sk  t h e  computer t o  s t o r e  a  
number i n  an  impossible  l o c a t i o n  o r  t o  perform an a r i t h m e t i c  
c a l c u l a t i o n  w i t h  undefined outcome. These c o n d i t i o n s  
u s u a l l y  r e s u l t  i n  a  PROGRAM INTERRUPT t h a t  t e rmina tes  execut ion 
of t h e  program a t  t h e  p o i n t  where t h e  e r r o r  occurs .  

I n c o r r e c t  f i l e  names, i n v a l i d  commands, and many o t h e r  
u s e r - i n p u t  syn tax  e r r o r s  w i l l  r e s u l t  i n  e r r o r  messages from 
MTS. E r r o r s  i n  t h e  IDS command s t r u c t u r e  a r e  u s u a l l y  
caught and t h e  u s e r  is prompted f o r  replacement informat ion.  

3) FORTRAN 

Since  many of t h e  SRS programs a r e  w r i t t e n  i n  FORTRAN, i t  i s  
p o s s i b l e  t o  o b t a i n  i n p u t / o u t p u t  e r r o r s  from t h e  F o r t r a n  
Operat ing System. These e r r o r s  a r e  u s u a l l y  a s s o c i a t e d  wi th  
u s e r  supp l i ed  i n p u t  where t h e  computer expec t s  numbers t o  
b e  e n t e r e d  a t  t h e  t e r m i n a l ,  b u t  f i n d s  o t h e r  c h a r a c t e r s  i n s t e a d .  

The SR system has  a  l a r g e  number of e r r o r  cond i t ions  t h a t  
r e l a t e  t o  t h e  syn tax  used i n  f i l t e r ,  recode,  and v a r i a b l e  
l i s t  s t a t ements ;  t o  t h e  names and l o c a t i o n s  of t h e  d i c t i o n a r y  
and d a t a  f i l e s  used t o  s t o r e  t h e  a c c i d e n t  d a t a ;  t o  t h e  f i e l d  
wid ths  of t h e  v a r i a b l e s  used i n  t h e  a n a l y s i s  program; and 
i n  g e n e r a l ,  t o  program s p e c i f i c a t i o n s .  Diagnos t i c  messages 
t h a t  p o i n t  t o  t h e  source  of t h e  t r o u b l e  a r e  u s u a l l y  re tu rned  
t o  t h e  u s e r .  



While i t  i s  nearly impossible t o  i d e n t i f y  and document a l l  p o t e n t i a l  

e r r o r  s ta tements  t h a t  t he  user  might rece ive ,  a summary of the  more common 

e r r o r s  is presented i n  Table V I I .  This t a b l e  a l so  suggests  user  ac t ion  i n  

each case t o  a l l e v i a t e  or  remove the  e r r o r .  

The t a sk  of assembling user  encountered e r r o r  c o ~ n a n d s  i s  a continuing 

task.  HSRI welcomes the  cont r ibu t ion  of u s e r ' s  e r r o r  messages t o  t he  cox- 

l e c t i o n  presented here ,  bu t  caut ions the user  to  follow two main courses of 

ac t ion  when they have received a puzzling e r r o r  comment. 

F i r s t ,  the bulkf i l e  "TBBL" i n t o  which program output is  routed,  will 

of t en  contain e r r o r  messages not echoed during program execution. The user  

is s t rongly  urged tol'$COPY TBBL" f o r  f u r t h e r  information r e l a t e d  t o  e r r o r s  

encountered. 

Second, and most important,  H S R I  reconmends t h a t  the user  contact  us 

whenever an e r r o r  command t h a t  i s  not e n t i r e l y  c l e a r  i s  received. For users '  

convenience a comment r e l ay  command $SOURCE H S R I  :SPAD(5) --has been added. 

Users may route  comments or  copies of problem output t o  t h e  HSRI p r i n t e r  v i a  

t h i s  command, or c a l l  H S R I  Systems Analysis a t  (313) 764-0248. 



Table VII 

Common Error  Conditions 

ERROR COMMENT OR CONDITION 

*T* DOES NOT EXIST 

PERMANENT READ ERROR ON *T* 
ox 
SENSE DATA ERROR 

ERROR I N  EITHER THE CALL TO OPEN 
THE DICTIONARY FILE or  
AN I / O  AND OR ROUTINE ERROR 

ENTER REPLACEMENT OR CANCEL 

ILLEGAL OR MISSING PARAMETER 

or  
"TBBL" : S I Z E  EXCEEDED 

FCVTH:INVALID CHAR4CTER I N  
NUMERIC FIELD or  
ERR0R:ALPHA CHARACTER I N  
NUMERIC FIELD 

REASON FOR ERROR/RECQMMENDED ACTION 

User has neglected t o  mount a tape,  

There i s  a "dir ty"  spot  on the da t a  tape 
or a hardware problem with the  tape dr ive .  
Try dismounting the  tape and remounting 
i t  a t  a l a t e r  time. If the e r ro r  p e r s i s t s ,  
no t i fy  HSRI. 

Usually generated by an inco r rec t  
va r i ab l e  f i e l d  width entered by user .  
The bes t  ac t ion  here  i s  to  re-run the 
program a f t e r  having checked the f i e l d  
widths and the da ta  codebook. 

Usually generated because a f i l e  or  pro- 
gram requested does not e x i s t  as  
spec i f i ed ,  t h i s  comment prompts the  
user  f o r  only t h a t  port ion of the command 
which is incor rec t .  (Such a s  a f i l e  name). 

The user  has probably v io la ted  a syntax 
r u l e ,  and should check the s t r u c t u r e  of 
the  command o r  statement he i s  using. 

The s i z e  of the  bu lk f i l e ,  i n t o  which 
SPAD program output is routed,  is too small 
to  hold a l l  the output da t a  so t h a t  some 
port ion is l o s t .  The user should copy 
"TBBL" to  see  how much of the output was 
l o s t ,  and then decide whether the program 
needs t o  be run again. Also run *CATALOG 
to  see  i f  your t o t a l  f i l e  space has been 
exceeded, Destroy any unnecessary f i l e s .  
(Contact H S R I  f o r  d e t a i l s  on obtaining 
l a rge r  f i l e s . )  

User has probably placed an alphabet ic  
character  i n  a space where a numeric 
character  belongs, due to improper con- 
s t r u c t i o n  of a statement.  



TABLE V I I  CONTINUED 

VALUE MEANING 
1 ALPHA TYPE VARIABLE ACCESSED 

FOR NUMERICAL ANUYSIS 
2 VARIABLE NUMBER NOT IN T'a 

DICTIONARY ACCESSEII 
3 SUBROUTINE ERROR 
4 FILTER CARD ERROR PKIBABEY 

FIELD WIDTH ON CARD DOESN' T 
MATCH THAT I N  THE DTCTIONAXY 

ERROR I N  FUNCTION LSTVAII RF,TURN. K = 2 .  

F I L T E R  ERROR: VAR. FIELD WIDTB 
or  
F I L T E R  ERROR: VARIED FIELD KIDTI1 

FOR VAR. //--- 

FILTER ERROR: ON SYNTAX 
LAST VALID CHAR. FOLTD = , 
CURRENT C U R .  FOUND = , 

EXCEEDED VAR. L I M I T  = 15 

RECODE SYNTAX Y m E  VIOLATED 
LAST VALID CHAR. FOUND = 
CURRENT CHAR. FOUND INVALID = 

RECODE ERROR: VARIABLE FIELD 
WIDTHS VARY I N  LENGTH 

TRY AGAIN ON CONTINUATION CARD 
(41-50)=04,  (51-80)=05,. . . . . . 

REASON FOR ERROR/RECOMMENDED ACTION 

This r a t h e r  complete e r r o r  comment 
documents four commonly encountered 
e r r o r s .  I n  t he  example, the  user  has 
generated e r r o r  # 2 ,  by spec i fy ing  a 
va r l ab l e  not  i n  the  d i c t iona ry  being 
read,  I n  t he  case of e r r o r s  //1 and 
# 4 ,  t he  u se r s  should follow the  
i n s t r u c t i o n s  f o r  alpha va r i ab l e s  and 
f i i t e r  s ta tements  i n  t h i s  s ec t ion .  
Error i13 should never be encountered 
h u t  s h o ~ i d  be reported t o  HSRI  i f  i t  
i s  received. 

User input  of an inco r rec t  f i e l d  width 
f o r  a v a r i a b l e  i n  the  f i l t e r  s ta tement  
w i l l  produce t h i s  comment. User should 
consul t  da t a  codebook and resubmit a 
co r r ec t  f i l t e r  statement a f t e r  r e s t a r t i n g  
the  program. 

User should rerun program and check 
f i l t e r  s ta tement ,  because a syntax 
r u l e  has been v io l a t ed  ( inco r rec t ly  
placed charac te r  such a s  a dash, comma, 
a s t e r i s k ,  parenthes is ,  or  number). 

Yne present  capab i l i t y  of t he  f i l t e r  
allows only f i f t e e n  v a r i a b l e  expressions 
("Vx=yyll j per f i l  t e r  s ta tement  , The 
user  has exceeded t h i s  l i m i t ,  and needs 
to  rerun the  program, spec i fy ing  f i f t e e n  
or  l e s s .  

In enter ing  h i s  recode s ta tement ,  t he  
user  has suppl ied an improper cons t ruc t ion  
and should r e s t r u c t u r e  t he  statement 
and rerun the program. 

Generated by the  u s e r ' s  v i o l a t i o n  of a 
recode syntax r u l e  on h i s  second l i n e  of 
a recode s tatement ,  t h i s  e r r o r  g ives  an 
example of the  co r r ec t  cont inuat ion card 
syntax,  a f t e r  which the  user  i s  given a 
chance t o  " t r y  again" on the  inco r rec t  
l i n e .  



Table  VII Continued 

ERROR COMMENT OR CONDITION REASON FOR ERROR/RECOTPIENDED ACTION 

PROGRAM INTERRUPT. PSU=xxxxyyyy yyyy i n t e r r u p t i o n  code 
x x z z z z z z  z z z z z z  l o c a t i o n  causing t h e  i n t e r r u p t  

The cond i t ions  t h a t  cause  program 
i n t e r r u p t s  a r e  o f t e n  complicated. A 
l i s t  may b e  found i n  Vol. 1 of t h e  MTS 
manual. Users should n o t i f y  HSRI when 
t h e s e  e r r o r s  occur i f  no apparent  cause 
of t h e  d i f f i c u l t y  i s  ev iden t .  

INPUT (OR OUTPUT) ERROR TYPE N 
N-800 through 824 

These a r e  SRS d a t a  f i l e  inpu t  and ou tpu t  
e r r o r  messages. SPAD commands were 
e s t a b l i s h e d  t o  avoid t h e s e  e r r o r s .  I f  
they occur ,  t h e  u s e r  probably f o r g o t  t o  
mount a t ape  b e f o r e  conducting a n a l y s i s  
on t h e  d a t a .  



P) SPAD COMMAND SUMMARY 

Command Format : $SOURCE HSRI : SPAD (N) N = D t A t U  
Tape Mount : $SOURCE HSRI : SPAD(D) 
Analysis - : $SOURCE HSRI : SPAD ( D ~ A )  
U t i l i t y  : $SOURCE HSRI : SPAD (U) 

DATA FILE 

Washtenaw Accident 100 
Washtenaw Driver 180 
Washtenaw Vehicle 190 
Oakland Accident 1968 200 
Oakland Accident 1969 210 
Oakland Accident 1970 220 
Oakland Accident 1971 23 0 
Oakland Driver 28 0 
Oakland Vehicle 290 
CPIR Rev 3 Vehicle 300 
CPIR Rev 3 Occupant 310 
CPIR Rev 3 In jury  3 20 
CPIR Rev 2 Vehicle 330 
CPIR Rev 2 Occupant 340 
Cornell  Level 1 1970 4 00 
Cornell  Level 2 Veh. 500 
Cornel l  Level 2 Occ. 510 
Cornel l  Level 2 Accident 520 
Bexar Accident 1969 600 
Bexar Vehicle 1969 610 
Bexar Accident 1970 620 
Bexar Vehicle 1970 630 
Dade Accident 1969 7 00 
Dade Accident 1970 710 
Denver Accident 1969 800 
Denver Accident 1970 810 
S e a t t l e  Accident 1 9 6 9  900 
S e a t t l e  Accident 1970 91Q 

ANALYSIS 

Tape Mount or  U t i l i t y  
Data Set List 
His togram 

Means and Marginals 
Analysis of Variance 
B iva r i a t e  Frequencies 

UTILITY 

Tape Mount or Analysis 
Dismount Tape 
P r i n t  a t  HSRI 

(Ann Arbor, Michigan) 
P r i n t  a t  NHTSA 

(Washington, D.C.) 
Message Relay 



EQUIVALENT MOUNT COMMANDS 

H S R I  TAPE NO. - F I L E  

C P I R  2 VEHICLE 

C P I R  2 OCCUPANT 

BEXAR COUNTY ACCIDENT 1959 

BEXAR COUNTY VEHICLE 1 9 6 9  

CAL LEVEL 2 VEHICLE 1 9 7 0  

CAL LEVEL 2 OCCUPANT 1 9 7 0  

DADE COUNTY 1 9 6 9  

DADE COUNTY 1 9 7 0  

BEXAR COUNTY ACCIDENT 1 9 7 0  

BEXAR COUNTY VEHICLE 1 9 7 0  

C P I R  3 VEHICLE 

C P I R  3 OCCUPANT 

C P I R  3 INJURY 

SPAD INDEX D 



SECTIOfi 6  

EXAPPLES OF OPEFATION 

I n  o r d e r  t o  put  t h e  e n t i r e  a c c i d e n t  d a t a  r e t r i e v a l  o p e r a t i o n  i n  

p e r s p e c t i v e ,  t h e  a n a l y s i s  of a  s imple  problem w i l l  be c a r r i e d  through from 

problem i n c e p t i o n  t o  t!:e p r L l i , o i i ~  of a . l a lys i s  r e s u ~ t s .  I t  i s  hoped t h a t  

t h i s  procedure  w i l l  c l a r i f y  many of t h e  o p e r a t i o n s  involved.  

A. THE PROBLEM 

With t h e  c u r r e n t  concern over occupant p r o t e c t i o n ,  we can cons ide r  

t h e  problem of determining i n j u r y  s e v e r i t y  t o  f r o n t  s e a t  occupants  f o r  a l l  

s e a t e d  p o s i t i o n s  and f o r  d i f f e r e n t  c o n f i g u r a t i o n s  of s e a t  b e l t  usage.  Three 

l e v e l s  of usage can be i n v e s t i g a t e d :  1) no r e s t r a i n t s ;  2) l a p  b u t  no t o r s o  

r e s t r a i n t s ;  and 3) both  l a p  & t o r s o  r e s t r a i n t s .  A s  an  added r e s t r i c t i o n ,  

i t  i s  d e s i r e d  t o  l i m i t  t h e  i n v e s t i g a t i o n  t o  passenger c a r s  on ly .  

To o b t a i n  t h e  most d e t a i l e d  informat ion on s e a t  b e l t  usage and i n j u r y  

s e v e r i t y ,  t h e  Revis ion 3  C o l l i s i o n  - Performance and Ln jury  Repor t  (or  CPIR3) 

f i l e  w i l l  be u t i l i z e d ;  because occupant in fo rmat ion  i s  d e s i r e d ,  t h e  occupant 

f i l e  must be employed i n  t h e  a n a l y s i s .  

An examination of t h e  codebook f o r  t h e  CPIR f i l e s  shows t h e  fo l lowing 

v a r i a b l e  numbers f o r  t h e  in fo rmat ion  of i n t e r e s t :  

O v e r a l l  I n j u r y  S e v e r i t y  V600 

Sea t  P o s i t i o n  ( i . e . ,  l e f t ,  r i g h t ,  e t c . )  V57 9  

Sea t  Locat ion ( i . e . ,  f r o n t ,  r e a r ,  e t c . )  V578 

Lap B e l t  Usage V592 

Torso R e s t r a i n t  Csage V596 

Body S t y l e  V124 

Although t h e  informat ion can be obta ined i n  many ways, t h r e e  b i v a r i a t e  t a b l e s  

w i l l  be processed corresponding t o  t h e  t h r e e  c o n d i t i o n s  of s e a t  b e l t  usage.  I n  

each t a b l e ,  t h e  o v e r a l l  i n j u r y  s e v e r i t y  (as  row v a r i a b l e )  w i l l  be t a b u l a t e d  by 

s e a t e d  p o s i t i o n  (as column v a r i a b l e ) .  

B ,  TERMINAL OPERATION 

The complete record of an  a c t u a l  run t o  r e t r i e v e  t h e  d a t a  d i scussed  

above i s  presented 11 Figure  9 .  Th i s  record i s  unretouched except  i n  t h e  



fo l lowing a s p e c t s  : 

1 )  The s ignon I D  has  been changed 

2) User i n p u t s  have been under l ined and a n n o t a t i o n  has  
been added 

3) For e d i t o r i a l  convenience t h e  paper was advanced 
manually i n  t h e  t e l e t y p e  o r  t h e  copy was c u t  f o r  
paging purposes 

Annotations i n  F igure  9 a r e  by l e t t e r ;  t h e  d i s c u s s i o n  below w i l l  fo l low t h e  

same o rder  a s  t h e s e  anno ta t ions .  The symbols H', N', and ATTN r e f e r  t o  t h e  

c h a r a c t e r  d e l e t e  c h a r a c t e r  (CTRL-H) , t h e  l i n e  d e l e t e  c h a r a c t e r  (CTRL-N) , and 

t h e  a t t e n t i o n  b reak ,  r e s p e c t i v e l y .  These a r e  non-pr in t ing c h a r a c t e r s  and hence 

do n o t  show on t h e  t e l e t y p e  record .  

a )  User MYID s i g n s  on normally obscur ing has  password 
w i t h  t h e  duplex swi tch .  

b) The a t t empt  t o  c r e a t e  a  f i l e  c a l l e d  "SETUP" r e s u l t s  
i n  t h e  d i a g n o s t i c  message t h a t  a  f i l , e  by t h i s  name 
a l r e a d y  e x i s t s .  

c )  Remembering t h a t  "SETUP" was used i n  a  previous  run 
and i s  no longer  needed, MYID i s s u e s  t h e  command t o  
empty t h i s  f i l e  and confirms t h e  command wi th  "OK". 
MTS responds w i t h  a  done no t ing  t h e  a c t i o n  h a s  been 
accomplished. 

d) I n  o rde r  t o  e n t e r  d a t a  i n t o  "SETUP", MYID i s s u e s  t h e  
number command. There i s  some confusion when t h i s  i s  
not  followed by t h e  l i n e  number 1 f o r  i n p u t ,  bu t  
assuming t h a t  t h e  computer knows b e s t ,  t h e  d a t a  l i n e  
i s  en te red  anyway. MTS, of course ,  does know b e s t  and 
t h e  d a t a  l i n e  i s  r e j e c t e d  a s  an i n v a l i d  command. 

e) Using h i s  keen p e r c e p t i o n ,  MYID remembers t h a t  he j u s t  
s igned on and t h a t  t h e r e  i s  no a c t i v e  f i l e  t o  put  t h e  
d a t a  i n .  Th i s  i s  accomplished w i t h  t h e  $GET command. 
The number command i s  remembered by MTS, however, and 
a s  soon a s  "SETUP" i s  made t h e  a c t i v e  f i l e  numbering 
begins  au tomat ica l ly ,  and t h e  b i v a r i a t e  se tup  i n f o r -  
mation i s  en te red  i n  l i n e  number o rde r .  

f )  Having en te red  t h e  TN keyword b e f o r e  t h e  NO,  a  CTRL-N 
i s  i s sued  t o  d e l e t e  t h e  l i n e .  The reques t  f o r  l i n e  4 
i s  repea ted .  

g) The typing mis take  of e n t e r i n g  an "8" i n s t e a d  of "9" 
is  c c r r e c t e d  i n  t e x t ,  w i t h  CTRL-H. A s i m i l a r  s i t u a t i o n  
occurs  i n  l i n e  18. 



h) To s top  numbering, "UNNUMBER", i s  entered i n  l i n e  2 1  
and, much t o  t he  cons te rna t ion  of the  use r ,  numbering 
cont inues,  The assumption here i s  o f t e n  t h a t  t he  command 
t h a t  was entered i s  absolu te ly  co r r ec t  and i f  i t  d i d n ' t  
work, you c a n ' t  be l i eve  anything. Consequently, "STOP" 
i s  entered but  t h a t  doesn ' t  work much b e t t e r .  Ne l l ,  an 
a t t e n t i o n  break always works t o  s top  whatever i s  going 
on. However, i t  doesn ' t  always work and numbering 
continues merr i ly .  To cu t  an interminable s t o r y  s h o r t ,  
t t $ ~ ~ ~ ~ ~ ~ ~ ~ t t  does s top numbering. 

i )  The setup f i l e  is  l i s t e d  t o  check i t s  contents  f o r  
accuracy. 

j )  I t  i s  noticed t h a t  the  a s t e r i s k  a t  the  end of t he  f i l t e r  
statement was forgot ten  and t h a t  l i n e s  2 1  and 22  conta in  
extraneous da ta .  These l i n e s  a r e  cor rec ted  by en ter ing  
the  appropr ia te  da t a  l i n e s .  

k) Since "SETUP" i s  t he  a c t i v e  f i l e ,  i t  can be l i s t e d  by 
the one l e t t e r  command "L". 

1) After  checking t o  see  t h a t  the  contents  a r e  cor rec ted ,  
t he  a c t i v e  s t a t u s  of "SETUP" i s  modified wi th  "$RELEASEt'. 

m) The da t a  s to rage  f i l e  "TBBL" i s  created before  making 
the  a c t u a l  ana lys i s  run. 

n) With the  setup and da t a  f i l e s  ready, the magnetic tape 
containing the  CPIR3 occupant f i l e ' i s  mounted with the  
SPAD source command. 

o) A confirmation comment i nd ica t e s  t h a t  t he  tape was 
successfu l ly  mounted on a  d r i v e  with the  des igna t ion  T903. 

p) The source command f o r  b i v a r i a t e  ana lys i s  i s  entered.  

q) This i s  a  temporary information s tatement .  

r )  Af te r  the  f i l t e r  reques t ,  MTS i s  in s t ruc t ed  t o  look t o  
the  f i l e  "SETUP" f o r  f u r t h e r  input  by using the  $CONTINUE 
WITH command. This means t h a t  the  quest ions t h a t  follow 
(Enter Table I D ,  e t c , )  need not  be answered, s i n c e  
the  answers a r e  being read from "SETUP" by MTS. 

s )  After  terminat ion of ana lys i s ,  a  command t o  copy TBBL 
a t  l i n e  32 (near the  beginning of Table 1) i s  p a r t i a l l y  
entered.  However, t o  speed up t h i s  checking i t  i s  
decided to  s e t  the  r i g h t  margin t o  25 wi th  the  device 
command. Then the  command i s  given t o  copy 4 l i n e s  of 
"TBBXI~  . 



t )  S i n c e  t h e  beg inn ing  of t h e  t a b l e  seems a l l ' r i g h t ,  t h e  
l a s t  11 l i n e s  a r e  p r i n t e d .  

u) Again t h e  o u t p u t  l o o k s  a l l  r i g h t ,  s o  t h a t  t h e  t a p e  i s  
dismounted w i t h  t h e  SPAD s o u r c e  command. The dismount 
i s  confirmed by a comment. 

v) I n  o r d e r  t o  copy o u t  a n  e n t i r e  t a b l e ,  t h e  margin  is  
set t o  68 and t h e  maximum l i n e  l e n g t h  t o  255. T h i s  i s  
a conven ien t  s e t  of v a l u e s  f o r  b i v a r i a t e  t a b l e s  s i n c e  
i t  o f f s e t s  t h e  f o l d e d  l i n e s  as shown i n  t h e  p r i n t o u t .  
Note t h a t  t h e  p a r t s  of  l i n e s  t h a t  a r e  f o l d e d  back a r e  
i n d i c a t e d  by a n  a s t e r i s k  a t  t h e  beg inn ing  of each  l i n e .  

w) A f t e r  u s i n g  ATTN t o  s t o p  t h e  copy command, t h e  f i l e  
"TBBL" i s  p r i n t e d  o u t  i n  b a t c h  w i t h  t h e  SPAD s o u r c e  
command. Remember t h a t  t h i s  f a c i l i t y  should  o n l y  be  
used  a f t e r  making ar rangements  w i t h  HSRI.  The comple te  
r e s u l t s  of t h e  a n a l y s i s  t h a t  r e s u l t  from t h i s  p r i n t o u t  
a r e  shown i n  F i g u r e  10 .  

x) The d a t a  i n  "TBBL" i s  n o t  needed a f t e r  t h e  i n f o r m a t i o n  
i s  p r i n t e d  o u t  s o  t h e  f i l e  i s  des t royed .  

y) The "SIG" command t e r m i n a t e s  t h e  r u n s  and shows t h a t  
t h e  e n t i r e  o p e r a t i o n  l a s t e d  29 minu te s  and c o s t  approxi -  
ma te ly  $5.28.  



Figure 9 . . 
Sample Computer Run f o r  Data Re t r i eva l  
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Figure 9 continued... 
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APPENDIX A 

PHYSICAL CHARACTERISTICS OF COMMON TERMINAL DEVICES 

A. TELETYPES 

The Model 33 and 35 T e l e t y p e s  have a  t r ansmiss ion  r a t e  of 1 0  c h a r a c t e r s  

per second and have a  c a r r i a g e  wid th  of 7 2  p o s i t i o n s .  These models do n o t  

p rov ide  lower-case c h a r a c t e r s  nor s e v e r a l  of t h e  s p e c i a l  symbols used i n  pro- 

gramming. Some models have paper t a p e  read ing  and punching equipment b u i l t  

i n t o  them. 

The model 37 T e l e t y p e  t r a n s m i t s  a t  a  r a t e  of 1 5  c h a r a c t e r s  pe r  second and 

has a  c a r r i a g e  wid th  of 75 p o s i t i o n s .  Both upper and lower-case a l p h a b e t i c s  

and many s p e c i a l  symbols can be used w i t h  t h e  Model 37. Because t h e  speed of 

t h e  Model 37 is  f a s t e r  than  o t h e r  t e l e t y p e s ,  t h i s  model can on ly  be connected 

t o  MTS through t h e  Data Concentra tor  ( i . e . ,  phone l i n e  763-1500). 

Most keys and c o n t r o l s  a r e  common t o  a l l  Te le types .  The p o s i t i o n  and 

shape v a r y  c o n s i d e r a b l y ,  but  t h e  f u n c t i o n s  a r e  i d e n t i c a l .  

Te le types  a r e  capab le  of bo th  hal f -duplex and fu l l -dup lex  mode of opera- 

t i o n .  I n  hal f -duplex mode, t h e  keyboard i s  connected t o  t h e  p r i n t e r  so  t h a t  

whenever a  key i s  p ressed  i t  i s  immediately p r i n t e d ,  a s  well as s e n t  t o  t h e  

computer. I n  f u l l - d u p l e x  mode, t h e  keyboard and p r i n t e r  a r e  no t  connected.  

A c h a r a c t e r  i s  p r i n t e d  on ly  when s e n t  from t h e  computer. I n  t h i s  mode of 

o p e r a t i o n ,  t h e  computer w i l l  u s u a l l y  "echo" each keys t roke  s o  t h e  u s e r  can s e e  

what h e  i s  typing.  The c o n t r o l  f o r  HDX-FDX o p e r a t i o n s  may be l o c a t e d  i n  two 

p l a c e s .  On some Model 35 Te le types  ( t h e  ASR models) ,  t h e r e  i s  a swi tch  t o  t h e  

l e f t  of t h e  keyboard. Twis t ing i t  c lockwise  w i l l  put  i t  i n t o  hal f -duplex mode. 

On t h e  Model 33 and some Model 35 T e l e t y p e s  ( t h e  ASR models) ,  t h e r e  i s  a  



t o g g l e  swi tch  l o c a t e d  above t h e  te lephone d i a l .  Switching i t  t o  t h e  l e f t  w i l l  

put  i t  i n t o  t h e  half-duplex p o s i t i o n .  

Under t h e  te lephone d i a l ,  s i x  b u t t o n s  a r e  found which a r e  p r i m a r i l y  con- 

cerned wi th  t h e  connect ion of t h e  Tele type wi th  t h e  te lephone l i n e s  and MTS. 

The ORIG,  o r  " o r i g i n a t e " ,  bu t ton  i s  l o c a t e d  a t  t h e  extreme l e f t .  Th i s  b u t t o n  

must be pressed t o  connect t h e  Te le type  w i t h  t h e  te lephone l i n e .  

The CLR o r  ' c l e a r '  b u t t o n  i s  g e n e r a l l y  t h e  second from t h e  l e f t .  Th i s  

bu t ton  d i sconnec t s  t h e  te lephone l i n e  and s e v e r s  communication wi th  MTS.  This  

i s  pressed i f ,  f o r  example, t h e  u s e r  g e t s  a busy s i g n a l  i n  response t o  h i s  

c a l l ,  o r  i f  he g e t s  no answer a t  a l l .  Using t h e  CLR bu t ton  i s  not t h e  recom- 

mended way t o  s i g n  o f f .  

The b u t t o n  l a b e l l e d  LCL o r  ' l o c a l '  i s  used t o  o p e r a t e  t h e  Te le type  a s  a  

r e g u l a r  t y p e w r i t e r .  This  bu t ton  enab les  t h e  keyboard t o  work but  makes no con- 

n e c t i o n  t o  t h e  te lephone l i n e s  and MTS. 

The o rd inary  c h a r a c t e r  keys on t h e  keyboard a c t  much l i k e  typewr i te r  keys 

except t h a t  a s  t h e i r  symbol i s  p r i n t e d  ( i f  o p e r a t i n g  i n  hal f -duplex node) ,  t h e  

code f o r  t h a t  symbol i s  s e n t  t o  t h e  computer. The SHIFT key s e l e c t s  t h e  upper 

c h a r a c t e r  on d u a l  c h a r a c t e r  keys.  Note t h a t  some keys do n o t  have an upper- 

s h i f t  f u n c t i o n  and may no t  be pressed i n  combination w i t h  t h e  SHIFT, 

A s p e c i a l  key l a b e l l e d  CTRL f o r  ' c o n t r o l '  i s  s i m i l a r  t o  t h e  SHIFT key i n  

t h a t  i t  s e l e c t s  an a l t e r n a t e  f u n c t i o n  f o r  a  key. The code s e n t  t o  t h e  computer 

by a  key pressed i n  combiriation w i t h  t h e  CTRL key u s u a l l y  does n o t  r e p r e s e n t  a  

p r i n t a b l e  c h a r a c t e r  and thus  no symbol is  p r i n t e d ,  Some CTRL combinations a r e  

used f o r  e d i t i n g  purposes by t h e  dev ice  support  r o u t i n e s  ( e . g . ,  backspace and 

' end-of - l ine ' ) .  These combinations have been des igna ted  i n  t h i s  guide  by 

' CONTROL-x' where & i s  t h e  c h a r a c t e r  key opera ted  i n  con junc t ion  wi th  t h e  CTRL 



key. Note t h a t  t h e  l a b e l s  on t h e  upper p a r t  of t h e  a l p h a b e t i c  keys g e n e r a l l y  

r e f e r  t o  t h e  c o n t r o l  f u n c t i o n ,  no t  t o  t h e  s h i f t  f u n c t i o n .  Many Te le types  have 

color-coded l a b l e s :  whi te  l a b l e s  f o r  s h i f t  f u n c t i o n s  and red  l a b e l s  f o r  c o n t r o l  

f u n c t i o n s .  

The LINE FEED key causes  t h e  paper t o  move up one l i n e  wi thout  changing t h e  

l a t e r a l  p o s i t i o n  of t h e  typing element.  I t  a l s o  sends  a  LINE FEED c h a r a c t e r  t o  

the  conipl~ter .  T h i s  key is  n o t  used f o r  any s p e c i a l  purpose.  

The RETURN key causes  t h e  typing element t o  r e t u r n  t o  t h e  beginning of 

t h e  l i n e  wi thou t  spac ing  t h e  paper .  I t  sends  a  RETURN c h a r a c t e r  t o  t h e  

computer . T h i s  s i g n i f i e s  ' end of l i n e '  . 

The RUBOUT key has  meaning on ly  when t h e  Te le type  is  connected through t h e  

Data Concen t ra to r .  I t  s i g n a l s  a  l i n e - d e l e t e  (and a  "if" i s  echoed a s  a  r e sponse ) .  

The REPT key, when pressed i n  con junc t ion  w i t h  any c h a r a c t e r  key, causes  

t h a t  c h a r a c t e r  t o  be repea ted  u n t i l  t h e  key i s  r e l e a s e d .  Th i s  i s  u s e f u l  f o r  

spac ing  forward o r  f o r  m u l t i p l e  ' backspaces ' .  

The BREAK key causes  a n  a t t e n t i o n  s i g n a l  t o  be s e n t  t o  t h e  computer t o  

i n t e r r u p t  t h e  c u r r e n t  o p e r a t i o n .  Th i s  key i s  l o c a t e d  t o  t h e  l e f t  of t h e  key- 

board on a  Model 35 Te le type ,  and a t  t h e  r i g h t  end of t h e  Model 3 3 .  Any inpu t  

o r  ou tpu t  i n  p r o g r e s s  w i l l  be t e rmina ted .  I f  t h e  Model 35 i s  being used,  t h e  

BRK RLS key,  l o c a t e d  a t  t h e  l e f t  of t h e  keyboard, must be  opera ted  a f t e r  t h e  

BREAK key has  been pressed i f  i t  l i g h t s  up. 

The ESC key i s  no t  found on a l l  Te le types .  I t  i s  used on ly  w i t h  t h e  Data 

Concen t ra to r  t o  s t o p  p r i n t i n g .  I f  t h e  T e l e t y p e  i s  no t  equipped w i t h  t h e  ESC 



key, t h e  same f u n c t i o n  i s  provided by t h e  combination of "CONTROL-SHIFT-K". 

Two o t h e r  keys a r e  a v a i l a b l e  on t h e  Model 35. They a r e  LOC LF and LOC CR,  

These a l low t h e  u s e r  t o  space  t h e  paper up and t o  perform a  c a r r i a g e  r e t u r n ,  

r e s p e c t i v e l y ,  wi thout  sending s i g n a l s  on t o  t h e  communications l i n e ,  

B. THE IBM 2741 

The IBM 2741 i s  s i m i l a r  t o  t h e  IBM S e l e c t r i c  t y p e w r i t e r .  The t a b l e  on which 

t h e  IBM 2741 s t a n d s  c o n t a i n s  t h e  c o n t r o l  e l e c t r o n i c s  f o r  t h e  t y p e w r i t e r  and 

communications l i n e .  A mode swi tch  on t h e  l e f t  s i d e  of t h e  t a b l e  has  two posi -  

t i o n s :  LCL and COM, f o r  ' l o c a l '  and 'communicate' .  I n  COM mode, t h e  t e r m i n a l  

i s  connected t o  t h e  communications l i n e ,  whi le  i n  LCL mode, i t  may be  used 

on ly  a s  an o r d i n a r y  t y p e w r i t e r .  Power t o  t h e  t e r m i n a l  i s  c o n t r o l l e d  by a n  ON- 

OFF rocker  swi tch  on t h e  r i g h t  s i d e  of t h e  keyboard. T h i s  swi tch  should be 

turned OFF when t h e  t e r m i n a l  i s  not  i n  use .  

Most of t h e  normal t y p e w r i t e r  c o n t r o l s  e x i s t  on a n  IBM 2741. There  i s  a  

l e v e r  on t h e  r i g h t  r e a r  of t h e  t y p e w r i t e r  cover which l e s s e n s  t h e  p r e s s u r e  on 

t h e  paper and a l lows  paper  adjus tment .  On a  pin-f eed IBM 2741, t h i s  l e v e r  must 

be  s e t  so  t h e r e  i s  no p r e s s u r e  on t h e  paper o r  i t  w i l l  not  feed p roper ly .  A 

l e v e r  on t h e  l e f t  a d j u s t s  t h e  typing-head p r e s s u r e  t o  compensate f o r  va ry ing  

t h i c k n e s s e s  of paper.  The "golf  b a l l "  typ ing  elements may be changed t o  provide  

a  v a r i e t y  of c h a r a c t e r  s e t s .  

L e f t  and r i g h t  margin s t o p s  l i m i t  t h e  t r a v e l  of t h e  typing element.  The 

MAR REL key w i l l  t empora r i ly  r e l e a s e  t h e s e  s t o p s .  The margins may be  used i n  

con junc t ion  w i t h  t h e  margin e d i t i n g  f a c i l i t y  of t h e  d e v i c e  suppor t  r o u t i n e s  t o  

p o s i t i o n  t h e  p r i n t i n g  on t h e  paper.  A smal l  p o i n t e r  r i d e s  i n  a  s l o t  between t h e  

margin s t o p s  and i n d i c a t e s  t h e  c u r r e n t  p r i n t i n g  element p o s i t i o n .  



P h y s i c a l  t a b  s t o p s  may be  s e t  us ing  t h e  CLR-SET rocker  swi tch  on t h e  l e f t  

s i d e  of t h e  keyboard. These may be  used i n  con junc t ion  w i t h  t h e  i n p u t  tabu- 

l a t i o n  e d i t i n g  f a c i l i t y  of t h e  d e v i c e  suppor t  r o u t i n e s .  

The IBM 2741 keyboard i s  v e r y  s i m i l a r  t o  t h a t  of an  o r d i n a r y  e l e c t r i c  

t y p e w r i t e r .  When a c h a r a c t e r  key i s  p r e s s e d ,  t h e  symbol i s  p r i n t e d  on t h e  paper 

and a t  t h e  same t ime t h e  i n t e r n a l  code f o r  t h a t  c h a r a c t e r  i s  t r a n s m i t t e d  t o  

t h e  computer. The s h i f t  key a l l o w s  upper and lower-case a l p h a b e t i c  c h a r a c t e r s  

t o  b e  produced and s e l e c t s  t h e  upper o r  lower symbol on dua l -charac te r  keys. 

The TAB key causes  t h e  typ ing  element t o  move t o  t h e  next  t a b  s t o p  whi le  

sending t h e  t a b  c h a r a c t e r  code t o  t h e  system. The backspace key moves t h e  typ ing  

element back one p o s i t i o n  whi le  sending a backspace c h a r a c t e r  code t o  one system. 

Note t h a t  s e v e r a l  keys ,  among them t h e  space  ba r  and t h e  backspace key,  may 

have a ' typamat ic '  mode. By p r e s s i n g  t h e  key and ho ld ing  i t  f u l l y  down, t h e  

u s e r  may have i t s  f u n c t i o n  r e p e a t e d  u n t i l  t h e  key i s  r e l e a s e d .  

The RETURN key causes  t h e  typ ing  element t o  r e t u r n  t o  t h e  l e f t  margin and 

spaces  t h e  paper  up one l i n e .  I t  a l s o  sends  a r e t u r n  c h a r a c t e r  t o  t h e  system 

and l o c k s  t h e  keyboard. The RETURN code informs t h e  computer t h a t  t h e  u s e r  

has  completed a l i n e .  The keyboard remains locked u n t i l  t h e  system a g a i n  r e -  

q u e s t s  i n p u t .  While locked ,  a l l  keys excep t  ATTN a r e  i n o p e r a t i v e .  

The ATTN key i s  l o c a t e d  on t h e  upper r i g h t  keyboard. When t h i s  key i s  

p r e s s e d ,  an  a t t e n t i o n  i n t e r r u p t  i s  s i g n a l l e d  t o  MTS. 

C .  THE GE TERM1 NET 300* 

The GE TermiNet 300 i s  a high-speed (30 c h a r a c t e r s / s e c . )  impac t -p r in t ing  

t e r m i n a l  w i t h  a c a r r i a g e  wid th  of 118 c h a r a c t e r s  t h a t  i s  u t i l i z e d  by some u s e r s  
..................... 

,k 
This  t e r m i n a l  i s  no t  0 p t i m a l I y  suppor ted  by MTS bu t  i s  included h e r e  
because  i t  i s  employed by SPAD u s e r s  a t  NHTSA i n  Washington, D . C .  



of t h e  SPAD system. Although no t  g e n e r a l l y  suppor ted  by MTS, i t  may be  oper- 

a t e d  l i k e  a low-speed t e l e t y p e  a t  1 0  c h a r a c t e r s  p e r  second by u t i l i z i n g  t h e  

t e l e t y p e  phone l i n e  (763-0300). Using a s p e c i a l  s ignon procedure  t h a t  i s  

d e s c r i b e d  below, t h i s  t e r m i n a l  may be opera ted  a t  30 c h a r a c t e r s / s e c .  by us ing  

t h e  i n h e r e n t  f l e x i b i l i t y  of t h e  Data Concentratf ir  (763-1500). 

The keyboard i s  s i m i l a r  t o  t h a t  of a s t andard  t y p e w r i t e r  w i t h  t h e  a d d i t i o n  

of a number of e x t r a  c o n t r o l  keys and swi tches .  A d e t a i l e d  d e s c r i p t i o n  may 

be found i n  t h e  GE p u b l i c a t i o n  GEH-2184A e n t i t l e d  "Operat ions  Manual f o r  t h e  

TermiNet 300 p r i n t s . "  

To u s e  t h e  TermiNet 300 a t  30 cps ,  i n s t e a d  of t h e  normal 10  cps ,  do t h e  

fo l lowing  : 

1. Turn on t e r m i n a l ,  s e t  duplex swi tch  t o  " I U F "  on back of c o u p l e r ,  

Push "OhT LINE", s e t  r a t e  t o  "301', a l l  e l s e  as normally used.  

2. D i a l  (313) 763-1500 f o r  t h e  UM Data Concen t ra to r ,  w a i t  f o r  tone .  

3. P l a c e  phone i n  coup le r ,  P r e s s  "INTERRUI'T" u n t i l  READY l i g h t  s t a y s  on. 

4. H i t  "RETURN" key. I f  "LF" and "SPECIAL" a r e  i n  t h e  computer r e sponse  

you are ont 

5 .  Ente r  "CTL-A CONTROL OFF=DUPLEXf' . t o  s t o p  t h e  double  p r i n t i n g  of your 

i n p u t  . 
6. To u t i l i z e  t h e  f u l l  118 c h a r a c t e r  page wid th ,  a t  30 cps ,  e n t e r  t h e  f o l -  

lowing two d e v i c e  commands: 

"CTL-A CTL-A RM=118" 

"CTL-A CTL-A LEN=255I1 

7 .  Proceed w i t h  t e r m i n a l  o p e r a t i o n s .  





The f i r s t  column r e p r e s e n t s  a  random sample  o f  s l z e  n ,  

from t h e  p o p u l a t i o n  t h a t  h a s  r e c e i v e d  c o n d i t i o n  1; t h e  second  

column r e p r e s e n t s  a  random sample  of s i z e  n2 f rom t h e  popula -  

t i o n  t h a t  h a s  r e c e i v e d  c o n d i t i o n  2 ,  e t c .  
t h  The t o t a l  o f  t h e  j- column i s  r e p r e s e n t e d  b y  5'. 

j' 

T . j  =I X i j  

i=1 
where 

j i s  t h e  ith o b s e r v a t i o n  unde r  c o n d i t i o n  j 

The mean of  t h e  j t h  column i s  e x p r e s s e d  by Tn i  where 
- T  x., = 3 

The v a r i a n c e  o f  t h e  j t h  column s2 i s  d e f i n e d  a s :  
n j  
m 

j 

The t o t a l  of a l l  o b s e r v a t i o n s  T . .  i s  e v a l u a t e d  b y :  

j=1 
The mean of a l l  o b s e r v a t i o n s  x.. can  be  computed b y :  

- 
X.. = '" i* r - 

N 

where 

N t h e  t o t a l  number o f  o b s e r v a t i o n s  = 

j=1 

The v a r i a n c e  o f  a l l  N o b s e r v a t i o n s  r e g a r d e d  a s  a s i n g l e  

sarnpke i s  d e f i n e d  as S* where 



One-way A n a l y s i s  o f  V a r i a n c e  T a b l e  

The t o t a l  sum o f  s q u a r e s  i s  r e p r e s e n t e d  by  SST. 

n  J 

The w i t h i n  sample  o r  w i t h i n  g r o u p s  sum of  s q u a r e s  i s  

S o r u c e  o f  V a r i a t i o n  

Among Groups 

W i t h i n  Groups 

T o t a l  

r e p r e s e n t e d  by  SSW 

SS 

S S ~  

SST 

The among sample s  o r  among g r o u p s  sum o f  s q u a r e s  i s  

d . f . i  

'-' 

N-r 

N-1 

r e f e r e n c e d  b y  SSA. 

MS 

" A / ( r - l )  = M S ~  

"w/(N-P) = M S ~  

EMS 

2 02ti n ~ ( p j - p )  r-1 

o 2 

r T B j  2 T.. 2 

s s , = C  - - -  

F 

M S ~ / ~ s w  

The e x p e c t e d  mean s q u a r e  ( a b b r e v i a t e d  EMS) i s  d e f i n e d  a s :  

The "ETA" s t a t i s t i c  i s  known a s  the  co r re la t ion  r a t i o .  The 

c o r r e l a t i o n  between X and Y can be defined as :  

Cov (X,Y) E[XYI-U,Y~ 
= 

I 

Pxy  J ( v ~ ~ x )  ( v a r y )  a a 
x Y 



ETA, t h e  " c o r r e l a t i o n  r a t i o "  is a  measure of  t h e  t o t a l  

va r i ance  of  t h e  dependent v a r i a b l e  accounted f o r  (bo th  l i n e a r  and 

non- l inear  va r i ance )  by t h e  d i f f e r e n c e  between groups i n  t h e  inde-  

pendent v a r i a b l e .  Eta g ive s  a  rough i n d i c a t i o n  of t h e  c o r r e l a t i o n  

between t h e  independent  and dependent v a r i a b l e s .  

A necessary  assumption f o r  v a l i d  a n a l y s i s  of va r i ance  i s  t h e  

homogeniety o r  e q u a l i t y  of t h e  group va r i ance s .  I f  one cannot  meet 

t h i s  assumption any s i g n i f i c a n t  o r  non - s ign i f i c an t  d i f f e r e n c e  

between groups i s  su spec t  because of t h e  p o s s i b l e  i n v a l i d i t y  of t h e  

a n a l y s i s  of va r i ance .  I n  o rde r  t o  t e s t  t h i s  assumption,  one can 

perform t h e  F max t e s t  by simply d i v i d i n g  t h e  va r i ance  of t h e  
Vlarge l a r g e s t  group by t h e  va r i ance  of t h e  s m a l l e s t  group (Fmax = Vsmall ) 

and examining a  t a b l e  of Fmax d i s t r i b u t e d  wi th  dflarge =N-1  (where 

N=the # of obse rva t i ons  i n  t h e  l a r g e  group) and dfsmali = L - 1  (where 

L i s  t h e  # of obse rva t ions  i n  t h e  smal l  g roup ) .  Tables of  FMAX a r e  

a v a i l a b l e  i n  most s t a t i s t i c a l  t e x t s  ( C . F .  Winer) .  I n  gene ra l  t h e  

ANOVA i s  known t o  be r o b u s t  wi th  regard  t o  v i o l a t i o n s  of  homoso- 

e l a s t i c i t y  (equa l  va r i ance s ,  normally d i s t r i b u t e d )  and thus  can t o l e r -  

a t e  mild d i s t u rbances  of t h e s e  parameters .  
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APPENDIX C 

BIVARIATE FREQUENCIES 

I .  I n t r o d u c t i o n  

T h i s  p rogram p r o d u c e s  b i v a r i a t e  f r e q u e n c y  d i s t r i b u t i o n s  

i n  t a b u l a r  form w i t h  a s s o c i a t e d  n o n - p a r a m e t r i c  s t a t i s t i c s .  Each 

s u c h  t a b l e  c a n  b e  e x p r e s s e d  a s  a s e t  o f  o r d e r e d  p a i r s  

{(X1,Y1), . . ., ( X 1 , Y n ) ,  0 ,  (Xn,Y,)} where  t h e  Xi ' S  and  Y Is 
j 

r e p r e s e n t  t h e  code  v a l u e s  o f  d e p e n d e n t  v a r i a b l e s  u s e d  f o r  t h e  

d i s t r i b u t i o n .  Each of  t h e  c e l l  (X Y ) I s  t h e n  c o n t a i n  a  c o u n t  o r  
i' j 

f r e q u e n c y  o f  t h e  number o f  o c c u r r e n c e s  o f  t h e  c o d e  v a l u e  p a i r  

( X i , Y j )  i n  t h e  sample  as shown i n  F i g .  C-1. The f o l l o w i n g  s e t  o f  

n o n - p a r a m e t r i c  s t a t i s t i c s  a r e  a l s o  a v a i l a b l e  w i t h  e a c h  t a b l e :  

a )  Chi-Square  

b )  S t a n d a r d  D e v i a t i o n  o f  S 

c )  C o n t i n g e n c y  C o e f f i c i e n t  

d )  K e n d a l l  Rank C o r r e l a t i o n  C o e f f i c i e n t  

e )  Gamma S t a t i s t i c  

f )  Lamda S t a t i s t i c s  

11. S t a t i s t i c a l  Methods 

The f o l l o w i n g  s e c t i o n s  d e f i n e  t h e  methods  u s e d  t o  compute 

t h e  v a r i o u s  s t a t i s t i c s  g e n e r a t e d  by t h i s  p rogram.  The method 

u s e d  t o  g e n e r a t e  t h e  a c t u a l  b i v a r i a t e  f r e q u e n c y  t a b l e s  i s  a 

s i m p l e  c o u n t .  

A ,  Chi-Square :  x 2 

When f r e q u e n c i e s  i n  d i s c r e t e  c a t e g o r i e s  c o n s t i t u t e  t h e  d a t a ,  

a  X 2  t e s t  may b e  u s e d  t o  d e t e r m i n e  t h e  s i g n i f i c a n c e  o f  t h e  

d i f f e r e n c e s  among t h e  k i n d e p e n d e n t  c a t e g o r i e s .  



FIGURE C-1. FORMAT FOR BIVARIATE 
FREQUENCY TABLES. 
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and 

where 

J 
= t h e  m a r g i n a l  t o t a l  of column j 

Ni = t h e  m a r g i n a l  t o t a l  of row i 

C .  Contingency C o e f f i c i e n t  : C 

The con t ingency  c o e f f i c i e n t  i s  a measure of t h e  e x t e n t  of  

t h e  r e l a t i o n s h i p .  The con t ingency  c o e f f i c i e n t  has  a  v a l u e  of  

ze ro  when t h e r e  i s  no r e l a t i o n s h i p  between t h e  v a r i a b l e s .  When 

t h e r e  i s  a  r e l a t i o n s h i p  between t h e  v a r i a b l e s ,  C t a k e s  on p o s i t i v e  

v a l u e s  between z e r o  and one .  C i s  c a l c u l a t e d  from t h e  t o t a l  

sample s i z e  N and X2 by t h e  f o l l o w i n g  fo rmula .  

D .  Kendal l  Rank C o r r e l a t i o n  C o e f f i c i e n t :  t a u  

K e n d a l l l s  t a u  measures  s t r e n g t h  of r e l a t i o n s h i p  r a n g i n g  

f r o m  x i n u s  one i n  t h e  c a s e  of p e r f e c t  n e g a t i v e  r e l a t i o n s h i p  t o  

z e r o  i n  t h e  c a s e  of  no r e l a t i o n s h i p  ( s t a t i s t i c a l  independence)  

t o  p l u s  one i n  t h e  c a s e  of  p e r f e c t  p o s i t i v e  r e l a t i o n s h i p .  Tau-a 

assumes t h a t  a s  two i t e m s  f a l l  - o r  should  f a l l  - i n  t h e  same 



row o r  column o f  t h e  b i v a r i a t e  t a b l e .  I n  c o n t r a s t  t o  t a u - a ,  

t au -b  does  a l l o w  s e v e r a l  i t e m s  t o  f a l l  i n  t h e  same row o r  

column o f  t h e  t a b l e .  The two K e n d a l l  t a u ' s  a r e  computed b y :  

t au-a S 
= mx 

2 

t au -b  = B i .  B 
j 

where 

and S ,  N and N, a r e  d e f i n e d  above i Ll 

E .  E .  Gamma S t a t i s t i c :  Gamma 

Goodman and K r u s k a l t s  gamma a l s o  measu re s  s t r e n g t h  o f  r e l a -  

t i o n s h i p ,  r a n g i n g  f rom minus one i n  t h e  c a s e  o f  p e r f e c t  n e g a t i v e  

r e l a t i o n s h i p  t o  z e r o  i n  t h e  c a s e  of no r e l a t i o n s h i p  t o  p l u s  one 

i n  t h e  c a s e  of  p e r f e c t  p o s i t i v e  r e l a t i o n s h i p .  



where 

r = number of  rows 

c  = number of columns 

f i ~  = t h e  observed  f r equency  i n  c e l l  i j  



LAMBDA S t a t i s t i c s :  Lambda 

The Lambda s t a t i s t i c s  a r e  measures of the  predic t ive  associa- 

t i o n  between ca tegor ies .  If one were t ry ing  t o  p red ic t  which cate-  

gory an observation would f a l l  i n t o  based upon the dependent 

v a r i a b l e ,  one would be  r i g h t  most o f t e n  by p r e d i c t i n g  t h e  dependen t  

v a r i a b l e  c a t e g o r y  w i t h  t h e  g r e a t e s t  number o f  c a s e s .  If one a l s c  

knew t h e  o b s e r v a t i o n ' s  v a l u e  f o r  t h e  i n d e p e n d e n t  v a r i a b l e ,  a  

b e t t e r  p r e d i c t i o n  scheme would be  t o  p r e d i c t  t h e  dependen t  v a r i a b l e  

c a t e g o r y  w i t h  t h e  g r e a t e s t  f r e q u e n c y  f o r  t h a t  i n d e p e n d e n t  c a t e g c r y ,  

Lambda measu re s  t h e  g a i n  i n  p r e d i c t i n g  t h e  i n d e p e n d e n t  v a r i a b l e  

v a l u e s .  Lambda h a s  t h e  v a l u e  o f  z e r o  when t h e r e ' s  no p r e d i c t i v e  

a s s o c i a t i o n  between t h e  v a r i a b l e s  and h a s  t h e  v a l u e  one when t h e r e ' s  

comple te  p r e d i c t i v e  a s s o c i a t i o n .  Lambda-A o r  Lambda ( c o n t r o l )  

t a k e s  t h e  row v a r i a b l e  a s  t h e  dependen t  v a r i a b l e .  

2 max f - m a x  f S k  

j=1 k  j k  k 
Lambda A = 

N .- max f . k  
k  

Lambda-B o r  Lambda ( s p r e a d )  t a k e s  t h e  column v a r i a b l e  a s  

t h e  dependen t  v a r i a b l e  

rnax f - max f 
j k J a 

Lambda-B = k = l  J 

N - max f 
j j 

Lambda o r  Lambda ( C o n t r o l  and s p r e a d )  assumes no d i s t i n a t i o n  

between rows and columns.  
C 

C max f + $. max f - max f S k  - max f 
k 3 L j j k  J j. 

Lambda = j= l  k = l  

2 N  - rnax f , k  - max f 
k J j 



f = frequency observed in cell (X Y ) . 
j k j k 

rnax f = largest frequency in column X 
k jk J 

max fek = largest marginal frequency among the rows Yk 
k 

rnax f = bigest frequency in row Y 
j j k k 

rnax f = largest marginal frequency among the columns X 
3 -  j 
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