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for the following. reaSﬁns.

lhas paper reports a pro;ect commlssioned hy Applied Communicatinn
. Research, -Inc. as part of an on-going program studynnq potentlal ue
interfaces for on-linc search sérv(cqs. . ﬁ}

e

Thiq research vfogram is funded by Ehe.Office of Science InFormation‘

- Service, National Science Foundation, through grants to the Lockheed
Missiles and Space gompany (6M42299) and to Temple Universuty (chh2271) .
‘Applied Communicati

n Research, lnc. serves as« an evaluation subcontractor,
Jo both prOJects. . . > N . ' |

" Alice E. Ahlgrbn \s .prograsm manager of the ACR evaluatIOn of the
Lockheed DIALIB- project. Colin K, Mick manages the ACR*Temple effort. ,
\ - - £
As noted in this re'ort, the study was conducted durinq the first year

.of a two-year prbgect -\ during the "free service'! partion of the study.

As a result, the various\time stimates have been affected by a number
variables. "The time. estilmates presented‘here ‘may therefore be misleadlnq

<. -’

curvl for searching\(shown by- time per search) started at 31
minutes per seareh ahd dropped to. about 18 minutes -at the éhd

of the:free period (mean for the free perlnd\was approxémately 23
msnutes). i,

1. The earchers were i;ull in a Yearning mode ~-- . the |earnlng
(

57

°

oar data from the pay period (which began if June. 1975)

indicate. that.the’ searchers -are now becoming more sophistlcated N
« © _ and tend to devote more time to off~line search preparation

' and .less tine to actual bn-line searching, . y

s ! 4

ACR Lockheed and the partichatlng lIQraries are. now disruss!ng the'

' possshilLty of replicatrng thns study during the pay period,.

Y

. o~ . " *
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ABSTRACT. ‘\ T o

g » A cost analysis of 411 on=1in bibllographlc search requests was o
conducted., The study Involved nmeqtoring the time that 35 individuals in -
four puhlic librarjes spent processing these requests. The 'study
identified a set. of seven tasks that are performed for each request and -
determined the average time and cost for each of the tasks.  The average
total search cost was $28.41 exclusive of telephone line charges. This
fiaure included the data base connect charges of $17.29., The average time
o © . to process a request was 7. 8. calendir days., A wide varlation ln the cos
L . and time fligures was found among th four librarles and amongq indlvldual

“%

: searchers, .
‘ )
S , o A -
\ . [
\ ‘ . Al
|
; -
| Q’ ’ .
] "u'_c -
T’__ o . ’
} 4 -
| - q ,
1 a s
; B ~-
; .
| -
1 ] v o
-
=3
- L4
. b - 4§ . ,0 !
‘ f 4 . v )
‘ - /
|
3 . "y 4
@ P * °
!
- . N
. N ¥ @
| v ¢
» - .
| 7 ' ! .
4 ‘ .
- - \ r -
. ‘l
| - 4
~ 4 .
P . 3 ¢
o o
- . ‘
.
. . -
~ ¢ r
- L d
e
x - ,
. : N
.
. i ~
|
M N - K @




* INTRODUCTION

. . .-
~ [ v

On=line bibliog?aphigasearching is becoming commonly used as an aid to
the reference librarian and researcher, Commercially availlahle systems, .
such as Lockheed's DIALOG and System Development Corporation’s OPBIT,

provide access to a multitude of machine searchahle data bases Zpr this
purpose, Many issues’remain unresolved with respect to the general process
of on-line searching, These issues include questfons such as the
effectiveness of on-line searching, methods for training searchers, and

optimal search strategies at the terminal, This paper examines the cost of

on=1ine searching. On-1ine search costs include the charges that are 7
incurred for connection to a commercial search service, the cost of _
printing bibliographic citations, and the cost of the reference lihrarians(
tire., ‘ e . - '
There, are ‘a number of reasons for studying the tost of on=line

a_cJose substjtute for some forms of non-computerized bibliographic.

searching.. |f this is the case, and'If the end product ‘Is the same, then

it is important to know how the costs of the.alternatives compare.

~ Secondly, costs are an important .tool to aid in resource allocation. The
- provision of any new service implies either additional funding or a :
‘diversion of funds from one type of service to another. With cost data
this type of decision can be aided considerably. Finally, costs can ’
provide a basis for.making pricing decisions. It seems quite likely that:
users will have to pay. for on-line bibliographic search-services. The .
question is, how much? While there are numerous ways: in which prices can:

~be set (i.e., loss leader, marginal cost, cost recovery), a-knowledge of
costs can play an,impgrtant part in their esté?llshment.-_. :

The tost data reported in this' paper were compiled'és,part‘of an
ongoing prqoject being conducted by ‘the” Lockheed.Palo Alto Research .
Laboratory under the sponsorship of the Hatlonal Sclence Foundation's ;
0ffice -of Scienck Information Service. As .part of the study, .Lockheed's
on-line reference retrieval service (DIP%OG) is belhg made available "
through four public libraries In the San |Francisco Bay Area. fn=line %

search services were provided at no cost o patrons ‘during the flrst year
of the projegt (August, 1974 through M@y,f1975).; The search-service Is

i

]

\

N
searching. In the first place, it seems apparent that on™line saarch ng‘isfﬁl

befng provided at a reduced cost to patrons during the second'ygar of_the°_f'

project (June, 1975 through May, 1976). - .,
"~ The four librafies participating in the project are-all members of the
Cooperative Information Network (CIN), & Bay’Area consortium of public,
‘special, and academic libraries. CIN, in copperation with Lockheed, '
selected. four public libraries in San, Mated and Santa Clara countles as
sites for -the placerient of computer terminals, The s1tes ingcluded the
Redwood City Public Library, the San Mateo County LIbrary, the Santa Clara

I

County Library, and the San Jose Public Library. All l!brariesj[n_the;CthQ
network were encouraged ‘to participate in the experiment by elther directly |

referring patrons or by* forwarding patron requests to one gf‘fhe above
“libraries. AT - ’ . .

',{b‘
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'+ /The individuals who performed the on-1ine searching and search-related’
‘ Inteyviewing had (with rare pxceptions) no previous experience with .-

recelved( the standard .Leckheeqd jntroductory course on DIALOG {2 days)_ and
ere allowed tine to.practice warching. -These librarians then pPovided
nghe search training to other staff members of thelr respective 1lbrariés.
f . . ¥ [ . . v . ) o~ . . . o

4 !

‘ : o L. P Lo, Vo
J 4/ The experimental nature of this project différentlates it.from ‘the
.. horm

al search situation. puring the first year of the  project, each of the
four participating librarjes ‘received. both 16 liours-per month ‘of free -
search. time and 16 hours per month of frée-demonstration time. Since the
Search time was free, :;érchers were able to experiment with the system )
while conducting patron searches. - They were not under any pressure to keep
the searches short gndﬂgfflcient. On=line search times, and subsequently
; connect costs, reporteéd. in this'.paper may-be somewhat higher than they
might have been If thils were not an experimental) project in - T
which free search time was aVaIlEble'gP the libraries.,
¢ 4 / ' ' .

s

-

.‘PREvm/Ay‘s?umEs :

Thé development of adequate sthlstlcaln(glmeg gpst) monltdrlng

mechapisms in on-line systems has ‘been a slow process. Monitoring programs

' ﬁpbk a large leap forward with the advent of commerclal systems whic

equire’ the precise recording of user-system Interactfbn time’ for accurate .

billing purposes, N Lo S .

N . . . BN =4
¥ ; Monitoring of the user-system Interaction can take many forms. Th
- simplest measurements deal with elapsed search time, time‘spent”searchlpg
particular data bases, and.frequency of command utilization, One of th)
earliest reports on‘user. behavior as monitored by a retrieval.system wa
. presented by Summit’(1969). Data reported Included elapséd search time.
" number of Index terms used in a search, number of Boolean expressions used
-*In a'search, and nurper, of citatlions printed by the system. - Subsequently,
there have been a number of other analyses.. Of particular note Is a study
by Benenfeld et-al. (1974) which reported a comprehens|ve ;set of
characteristics’of on~iine searches. Among-the variahles~computed were the
time required t6 discuss the search witH@the.paern3'thé*Search“tlme at’ the
~ terminal, the number of citations printed out, and the ‘total user cost of .
the search. Benenfeld's experlience Indicated user gosts per search in the
range of $28 to $56 depending on -the, data base used. Lawrence, Well, and
Graham (197h4) alsa gathered cost data.on bibliographlic searching and. Elman .
(1975) surveyed, some: of the previous studies and presented his own B
computations Indicating that an average on-lihe search cost.$47. Another
aspect of on=line search:costing that has recelved some attention in the
literature. Is .the cost of operating the computer equipment. Lancaster

(1973) Feviewed some of.this literature, It lsAapparent-thafmthrémﬁfea“bfi““;

cost analysis needs considerably more investigation before the internal
economies of on-llne;éeaq;hlng can‘bq settled. : 7 | ;

o
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(DIt is only falr to note that one of the authbrs‘o% this baper Was.aiso
~~ one of the searchers being studied, an empjoyee_of San Mateo County -
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~ on~line searching (1)." A ch of elght librarians (two from each 1ibrary)
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- METHODOLOGY | - T e, - /
‘ The :procedure for obtaining the data from which to compute the cosn{of,u

“on-line bibliographic searching required the cooperation of all individuals .
. . engaged Ip processing the on-line search requests, A.set of sevenetasks, - °
‘ was -definéd including reference interview, originating/Jibrary prepardtion, .
DIALOG )ibrary preparation, search, DIALOG }ibrary follow-up, origlfating ’
|tbrary follow-up, and follow-up with patron, A form was -then- devéloped to
collect data describing the amount of time spent on each task, the date on
which the task was performed, and.the individual who performed the task ‘
(Appendix A). This time sheet traveled with the search request throudh fts °.
:processing. #As completed time sheets were recelved, they were rumheréd and
cdded for computer processing. !n order to protect the anonymity of the
“library employees performing the various tashs, employea names @ere o
replaced with code numbers for all computer tabulations. In tZe tah les

that r¢fer_ to indjviduals performing search tasks; code numbers will he

used,' ) : o Lo L

.

~

l

Gosts -were developed hoth.for each searqg;perfbrméd and for each task
within-a search. Each task could be performed by ‘a different individuial,
ln;ofdev to arrive at the direct labor cost for a search, .t was necessary
tod multiply the pay rate fag each individual involved in the search by the '
,anber of minutes each spent.;at a particular tasks . Lo Y .

. - s - . :
. In addition fo the labor ‘cost of a search, fwo other costs must be N
considered. The first is the fee pald to the copmercial search servicg (in .-
this case, Lockheed) to ‘access their 'data base.| This fee Is a functjon
both of the length of time one is connected to the system via telephone -
line and of the particular data base (such ‘as ERIC, NTIS, Psychols gﬁca‘*f.;u
Abstracts, etc.) that-is being searched.. For eagh request, mulfiple data
bases may be searched. In computing.the/ on=}ine cost for a search, the
cost per hour'of accessing each data base was multiplied by the connect
_tive to, arrive at a total data base connect cost.. .~ - o

N

s -

_* The second non-labor cost element is. the . number of hibliographic '
° citations printed at the commercial vendor's computer center and sent by
" mail} to the searcher's location. A charde is made for .these off=line
‘prints and ‘this adds - to the total coﬁt of the search. = -, o
Several other factors could be Jncltded In the cOitxéf;awsearch. .The
major omission of this study was the cost of telephone line charges. Since
all the libraries were-relatively c!osﬁ.to Lockkheed's .computer center,
they dialed directly to the center without the use of an intermediary
" service sugh as TYMSHARE. If an intermediary service had been necessavy,
these charges would bave. to be included in the total search cost. '
Other cost elements that were excluded from the study were terminal
rental costs, physical space'.charges, and indlrect costs of overhead,
adniniétration,. supplies, etc. * Bagically, the cos%:f%gures,presented here
surmarize the direct costs of on-T?ne'searchlng. T W :

i ) o . P _— oo
. / . ; .




_ process the actlvity took place. A maximum of two poss

'.The tasks were deflned as follows: - ﬁ

‘_‘ - Iibrary.

" The data For thls study were collected durlng February, March, and part
of tpril of 1975, Under the’ terms of the Natlonal. Science Foundation L
grant, DIALDG service was prqvlded Sfree ‘to the” publlc‘for the first year of
the experiment ¥ and at a reduced rate. for another’ year, ' The three month
study perdod was, one which occurred-six months after the proJect had begun
_'and during whlch the service was still free to all users., .

1t should be emphas{zed that the data comes “from self-reports of ‘thé :
Library personnel. Such a method is of course less accurate than an
outside ieasure, 2gt was the only practical way to collect the amount and
variety of data n eded S .
R

At the end of the data collection period, 411 usable tlme sheets had

'33.6% were from Redwood City Public.Library, 25.1% from Santa Clara County
Library, 22.6% from San Mateo County Library, and 18,7% from San Jose
Public Library. anch libraries and other CIN‘libraries took reqtiests® and
relayed them to tde 'DIALOG librarles, 16% of the requests during the
reportlng perlod ShOWed some partlclpatlon by these other librarles,

" been collected froﬁ;the four DIALOG librarles (Table-1).. 0f these 411, °

: THF RFQUEST PROCEDURE

A general outllne of ‘the DlALOG request, procedure ls flowcharted in
Figure 1. .For the data collectlon, the process was divided Into seven
tasks which formed the baslc reporting units on the time ‘sheet (Appendix -

‘A)l . K k. '.A,.

. ’
] : ‘

The tasks ‘were deflned by both where and at what stage of ‘the ‘search
JIble typés of
libraries participated In each search: a library with a terminal (called-

DIALOG )ibrary) and a’ cooperating library, a branch Ilb ary, or other CIN -

- merber (called originating 1ibrary). The tasks were further divided

accordlng to whether the activity occurred before or a ter the actual
on-line search, The DIALOG search ltself was treated as a Separate task.
. REFERENCE INTERVIEN‘ tlme that.the user. spent nego latlng ‘the .

request by submitting and disgussing It with a 1ibrary staff member., )
this could take place at either a DIALOG Ilbrary or lan or!glnatlng

: - : .
ORfGINATING LIBRARY PREPARATION" if the reference l’terv!ew was ‘at -
a cooperating library, the staff there might spend s

y research!ng, and transmlttlng the request.
L)

Ilbrary with no patron present “and before performing
search. Typical activities Included recording the receipt of '
the request, fllllng out forms, and researching search terms.

. DIALOG CONNECT TIHE or GV-LINE SEARCH TIME‘ the actual DIALOG‘

search S R . : . -/

ge on-line -

- ]
i
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,v~j“_'§ ;DLALOGfoBRAﬁY FOLLOW=-UP: time spent afﬁer the on=line seérch, with

. {. "+ 'no patron:present.  Typically this would include -filling out-reporting = *
' ‘-forms, examining search results, and notifylng the patron or T
. originating Vibrary, S L g .

DRIGINATING L1BRARY FOLLOW-UP: analagous ° Dm_th; Vbrary follow-op,
but at a_codperating library. I . o

SR - v . S e o .
- _ _ - FOLLOW-UP WITH|PATRON: at ®either type of library, the staff might . /
e - . spend time with the patron explaining the results of the search. -

The only one of these activities that'was essential was the actual
. . on~line search, Any combination of the othér a¢tivities might be
. , -performed, depending on the nature of the request énd on the library or N
| -libraries involved. The individual libraries varied this general form,in '
- accordarice with their own needs and policies. o " '

i

‘ ‘\ The Santa Clata County Library is avlarge/system.wiphibrahches all over
| the county and,a.research library in Cupertinp where the :terminal was . '
 located. ' Usérs were free to.submit requests through branch libraries or at . s

| the Cupertino library. Over the course of this study, virtually all = )
requests originated at Cupertino. - The requestor, on entering the Cupertino
library, was ditrgected to a DIALOG~trained staff member, if possible, who
. .performed the reference interview. The librarian asked the patron. if
‘ ‘she/he wished to. be present during the search, in which qq§esan“appointmenf' ¥
was arranged for some time in the future. - Scheduled searches -were 1imited
to three or four per day, due to’the demands of other staff duties. . |f the -
user did not ask ‘to be present, the search was.performed at the searcher's * :
convenience, often but not neéessarily by the same person who had performed P
. the peference interview. The user was cafled either, when the on-line T
search was finished or when the off-1ine prints were received. Whenever ’
. possible a DIALOG staff member discusséd the results ‘with the patron. = - .. .
. . .. . Y N

T

. . The Redwood City Public Library consists of a main library and fwo - g T
\ . small branches. Users with reférence questions requiring the facilities of . "
the maln library were_ sent there directly,:as were DIALOG rebuestors,  When - | -
: possible they were met by a DIALOG-trained reference librarian, who : ‘ e
., . performed both the Interview and search. The user was then called to come .
! ~ in to pick up the results and was met by a reference librarian 1f possible. . ,ﬂ
~ Occasionally, the (esplts were mailed to the patron. rﬁ Lo B L

oo . . B ) / . . PR R - , | .
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y The San Jose*Publlc lerary serves a metropolitan area, The users wlth
qdestions on DIALOG wére referred to, the main 1ibrary's sclence/business
department whosé, per onnel, included two searchers. The.othér staff

- members In the department were also famldlar with DIALOG, The user fllled
out the request fofm, and might have been briefly questioned hy the staff.
. The primary searcher during the data collection period was a. student.
volunteer who came ln\pgrt-tlme to perform searches. MNo particular eff@rt
was: made to have the paer?n talk with her, although she telephoned the .
requestor. i f she needed clarification of his/her request, The patron -~

. was notified, when the results were réady, by the searcher who explained

‘= the results, and the results ware. left-in the sclence/business department .

/ 10 -be picked up, A note was attached to the results encouraging the
requestor to.talk with the seig:her if .s/he did not understand the
citatlon-or was lnterested in talnlng specific artlc]es.

nTh& San Mateo County lerary alone among the DIALOG 1ibraries derlved a
sub3tantial portion'(about 60%) of its requests from other libraries. Like
the Santa Clara County Library, users were atlowed to place requests with .
the maln library.or with a branch or other CIN library; unlike Santa Clara,
-many, users opted for the remote access. A librarian, although not
necessarily one .very. familiar with DIALOG, generally performed a reference

. -

interview for each request, Searches’ recetVed from other libraries or from

walk-in business were placed with all other pendlng searches,‘to be A
- performed at the librarians' convenlence. The’ results were often sent to a
branch Itbrary, even when the request orlglnated at the main llbrary.
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N  Table 1 ) :
cen . o Frgquéncy-Dis’tirixbu't'ion of Requests by D_ia1h<.;g Lib‘_rary?g,
.'. g  , .. ) : : NG ob
Library *Number of | Percent Distribution | -
o ) ’ .'Re,que_sts of Requests
[ * . . ’ | ) 6 ‘
Redwood City (RC) 138 . 33.6 .
. Redwood cit{, 187 333
“Menlo Park: T s.0.2.
| santa Clara County .(S.C)', 103 ~ | 2‘5.1 :
Cupertino Resedrch . ., |, ** g
- Center . *95 28,0
1GiTroy o 3 0.7
R 12
San Mateo County () -, 93 | 22,6
Central Library’ B 72 9.0
|, Atherton SR R R R %) _
| Belmordt . . /) 6 RN
Foster City S 4 Y A 0.7
Millbrae R 2 0.5
Woodside 1 0.2
Public HeaH:h1 . ’ . - -
and Welfare 20 % IR
Other n 4 1.0
|san Jose PUbTic L1brary(SJ) oo w87 | B
Total . N 1000 0 L
Jan mdependent hf:rary that sends its requests - to the 1nd1 ated ~
D1a'log hbrary . e .
. | )
' g .
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‘One major decision for a library Instituting this-kind of service'is SR
~that of- howsto staff the servige. The libraries considered twa major - .= =
_alternatives, © - &I . /o e '

-

» UL I L . 2

.i . 'First, they ¢could designate ‘ohe ‘or two people to do all th‘é“"searche‘s,;f.j SRS
" The advantagé: to «this would bethat the searchers woul @ quickly become - ; e
"~ highly ski)led,” . Also, the responsibility for DIALOG and DIALOG-related - '
. " v activities would be clearly assignedg However, 1t would mean that at times °

. the search staff .would not be available tg users with q.uestlons\.or et e
;7. problems.. W ' BT : T

-

.
]

o H
ot e

3

[N C. . T
Yo . . B i lr"

. - ’ - e . wﬁ) . . T ' . o “v ,“, : .‘ »j.;’: o .
%71 . .The alternative wgs.to have all of the. feference personnel add DIALOG | .
~* ' searching. to théir usual. repertoire of Feférence skitls, This would 7~ .

. L. “diffuse.the searching, and therefore diffuse both the experlence an%'th!?z- oL
. responsibility, However, it'would increase ‘the avallabi 1ity of trainedy’ ~

", personnel to-users:so. that-a ‘request could be handled. efficiently by b R
%" virtually,anyone ‘at the reference desk.. . - T o« "

-

r . b4 ":-,.;«pf .

) - v .. ‘..,qp»“ . g v»v.‘? . . . . : ‘b.‘,’,_v“__ .
D . Three of the’libraries opted for the second alternative, -At San Joser, o
S50 7. howevers due to’special -circumstances (1), most of the sedrching. eventual ly; " -
.. .. devolved onrone person. o A e e Ty

: L oy T e - ST

.77 K11 of Redwood City's-staff who participated In DIALOG performed, rat ~ .~ :
- one time.or ‘arother, almost every step of the ‘procedure,  Including the : = o "o

on~]1ne ‘search. Generally, .a librarian followed one request.thr ugh.:from. =

- beginning to énd. SantaiClara County ‘showed roughly the same fpattern,

i .although they did'have a few requests that originated;at cooperating & - 7

PRI B ] -3 ,3?!’;!5 .so that thé people who -dealt'with the patron did not perform - .

e Seéré qs. .’.‘. o R "'b'*.‘ N . Ca S . - ."a.'v. ¥ ' ' : 0 -

YU At 'Szé,ni Mateo. County. Library, staff members from o r county -system, ‘-

libraries frequently conducted some of. the search’ task® Of the twenty = -
.. petple who were listed on time sheets,.only five performed searches, and > .

' only four could be'characterized as regular searchers.

. %" Table 2 summarizes the salaries of the”37‘~§mpl'gsyé'es involved in 7
»© o ,processing the on=line search requests,- Participants' mean.salaries fors" "

.©_the job tit)e ranged from a low of $658 per month for three library = Lo
... .agsistants to a high of §1325 for a supeFvisory Tibrarian (2). - For future = - . =
77 reference, the table also shows the employee code numbers (instead of .. -
.. employee names) for each Job title within each librarys = *° .

N S A o e
S . - s - . .. . . s DO

R

"+ (1)Near=by-San; Jose State University threaténed ‘to swamp’' San Jose 'P~ub”‘c_,f's L
R ;I;fbra‘r‘y,w}th: equests, s0-an: arrangement was made whereby, a library school -
TR f§.~r5tUd.§nt’ volunteer did a-Farge proportion of the searchihg., . © "~ - o
~ -(2)Employees .of each of the citles and.counties .in the study. workedsa = .0 1 o

N5 different,number of ‘hours ‘pet week. Redwood City’ employees worked-38 hours .
& .. per week while -eémployees of Santa .Clara, San Mateo ‘and:San _José worked ho -
... hours -per week. - When labor costs were computed this factor was considered.
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. safary Schedule for Librany'Empioyéés~
-+ 7 -Involved in Dialog Process

’

-

sy

“'Mean Monthly | 5Emﬁ16yée Code Nuibers

S city

{ AR I
Library]. _Job Title

. | Redwood | Librarian I

__Salary . | ‘in"this Classificdtioh
B
1$1,000.50.
| Librarijan II.. | 1,083.00 .| " * ’
-| Librarian ITI- | 1,178,500 ~ 1| ~ = 23

- : o

-2 03

’ 2‘4;025’ 270 O E ‘ ..‘;
* 28

b |Libr.ssist. t [T 7esi00 |+ 40
-Santa .
['Ctara
- I'Supervising | I
“1: Librarian \&A {e1,306.00 . {. . 44
. ‘ -. ! i '\_ . R .q # - o .-‘. h L .

4 Librarian I . | 974,50 .

36y 36, 37
| Librarian T | 1,074,590 . [ ~ 38,-41, 43
Regional . T L

Librarian I_"“:iig]zg,sg ) L ‘42- ]'7 :

San

| Mateo
- _|Librarian'FII .| 1,232.00 ~4% -

. |Libr.Assist. I |° 658.00 < |- .. 2, 9,11 "
“{Librarian I .- |-~ 992,00 1,10,12,14,16,17,18 -
. 2y tg |

R

3

Librarian IT | 1,112.50-, |

o

6,7,

{Supervising | . . T
| Libravian®: . -1,325.00 {°- 15 .

< “ILibrarian, T | 955.00.
|Librarian I1-.- | 1,052.50

o

| omo*, 51, 53, Be.
51, 53, 45

. B2 84, 5

‘ r;1.a#Unp&idfyoluntéérg,sé]any calculatad at-Librardan If]bveg.?or'purposgwgf Studys +. -
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' different types of requests, and/or_.that . the librartans' search habits

“In Table 3 data are presented 6n the frequency with which varlous
employees performed each ‘of the: seven tasks connected with a search. For
- the ‘entire experiment, 1995 tasks were performed. for the 411 search requests’
’ averaglng about 3.6 tasks per. search. 429 searches were performed for the -

411 requests. indi ng. that very few dulecate searches were made for each -
requestl Employe\®¥0 -at Santa Clara County “performed the- greatest number - .
of tasks while emp oyee 23 at Redwood City ranked Lecond. Together these' R
‘two employees accounted for 20% of all tasks performed. S

s . B . . ~

L%

. o ' e L
One possible sourEe of varlatlon among the libraries ‘was the choice of .
data bases used for the Search Since the different bases cover different = *
subjects, variations in base use could indicate that .the libraries receive: °

differ, Also, since the hases’ hourly rates, vary, differen:tated -use could
affect the.cost of. searchfng (See Table b) CoLoe L R

The most commonly used‘bases (1). for all the tibrar!es taken together,
were NTIS (accounting for 17.84% of the bases used) , Psycholog]cal > NG
Abstracts (186, 57%), and ERIC (13.35%)- (Table 5). NTI'S Is:a highly varied . R
base that covers a wide range of toplcs, and the documents abstracted were o

ydily availabie to the project partlclpants thiough purchase from HTIS-or . - .
on -loan from the Califorria State Library. Pyschological Abstracts (pa) -
‘and ERIC cover psychology. and education, respectively. All ‘three of . these
could be expected to be of use- to many public library patrons, The.next
most used bases weré Social Science Citations Index (9.512), COMPENDEX T
(COMPuter!zed ENgineering InDEX; 9.29%), and Chemical' Abstracts COndensates .
(8.23%) .. "The first ties in well with the first three bases; the latter two -
- are oqulVaIent to well=known hard=copy services. The least used bases were .’
all Predicasts bases,. including PATS Source (.11%), PATS Claims (. 21%), .and - °’
PATS. Chemical and Electronlc Market Abstracts Weekly ( 85%) Al ‘are - Coe

G
.~ "

3”‘; speclalrpurpose bases. B , , N S

v ronsidering the libraries Indlvidually, their -data base usage did
Jdiffer "from the droup percentages, but.not markeédly. For _.example, the ‘ . -
group proportlon for NTIS Is 17.84%; Redwood City's figure was 19% as were =~ =~
. 5anta Clara's and San Mateo's; while San Jose's was 13%. - Psychological -
Abstracts group percentage was 16 572, the !ndlvidual proportions were
taz, bh%. zzz and 13%. o N . . A -7

o I ST e Y e ‘ '

(I)Hore than one base may be used oﬂ a search 2 these afe the proportions of

bases used” not of seaiches performed. R PR . 7
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"~ Table 4.

. e T
. B Data Base Connect Charges Per Hour. | ro SRR
FORRES T L P

. 1 g

] ) , L . . . ) .
| . . . . .. " : - . 5 v i U S

":'bata;basg'name -ﬁ"-' _?éharg§fpgr cénnedt;hdur" Chargé’per off-1iné ﬁrinti_

Aerie .. s e s o | s o0

| CHEM ABSTRACTS o g'f, s 00
|Excepr. chiomBs <o | 25 .. | 000007
NTIS - ¢ - .l b 3 T b 04100
sser e oo T ;z'f"ﬁ‘*f/’>f* 0.10
COMPENDEX ~ =~ -/ S R 5 [
latary - | 258 o 1. o0

| NAL/CAIN T T 2 NN N 8 [}
| PsycH ABSTRCTS . ol s 00
INSPEC-PHYSICS -~ + . | . . & . [ Toooee
| INSPEC-ELECT. EN ° '~fgf T 1
INSPEC-COMPUTERS L% DT - I 0,10 .
Uat/ineoRM., -~ 0 M| .65 00

PATS o/EMA o kL e el T 0.20.
| eats ek vEey - | . e o f o020
“\patsfands - [0 . ea | . 0200
.| PATS: SOUKCe LR P 90 P o2
. JIFLclaips e ”','*’;_':7$a1so.',ﬂf‘5;. %000 ...

& -
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| ’Tab1§'5A

v e

e T Lo . rDét$ Base Usage by Library

"

-

o ﬁﬁmber'of Data éqse¢USes by Liq;any

- Data Base Name | poyinod{ Santa | . San

.San

Percent :';
_Distributi_n;
“of Uses | ‘|

ERIC st | 3. | 18

EXCEPT.CHILD,ABS.| 2 .3 .5
NTIS o ] 81 e 4s - 35
- | SSCI IR S SR PEE- AL RN
-~ LAIM-ARM . . e ] SR
jeAnwy Vo } 14 L5 | - 127
' © | PSYCH. ABSTRACTS | . 56 ~1 ' 33 .40
*.0 | INSPEC-PHYSICS |12 " | = v .7

- . | INSPEC-COMPUTERS [ =~ 2 | - 4 <3
C7 . | ABI-INFORM L 200 PR | T R |
o .| PATS CHEM ELECT | 7 SR | R R
PATS CHEM-ELWEEK] . -3
| PATS F-and S 10 '

/- | CLAIMS/PAT PRES | 1 | . .-

.“;gCity |+ Clara |- Mateo |

| cHem.assTRacTs: | 29 | 15 | 21 |

-7 4.}
| INSPEC-ELECT.ENG |-~ 4 "| -~ 12- | "~2 |

{pats sooRce <ol .1 f .t ol

Jose
.25
iz
" 26
.25

. ..:25 . o B

.5
-9
26

"0

Yy

6""

2
¥
17 20
6

5 o
7
3

-

»
7.

N __..."..‘oo.p"'mm—-cim’?\:'o@
et R P PR RS - et

TOTAL . - | 320 | 43 | 18

193

- Present

| Distribution - | 34.19 | 25.96 | 19.23 |

20,62 | -
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y ~-Al though ‘on the library level no significant dlfferhnces;appe;yﬁ‘wﬁen~
. . broken down further to show the individual searches, differences became

, . apparent (Tables 6 and 7)., The most skewed figures are for searcher 3, who’

is a special_librarian and whose search.pattern reflects the specialjzed

, interests of Her clients., The other searchers, however, have no such easy :

-explanation for their preferences, Looking at.the most frequently used .
base, WTIS, .the, frequency of use varies from 6.4% to 23.8% (Table 7). Even
" -excluding searcher 3, Psychological Abstracts.varies from.a low of 4.9% all,’

!

. the way up to a high of 30,8%, L

-
1Y

‘ We can only guess at réasons for this varfation. "It may be that some
', searchers have certain subject expertise, and that the searches within a
library are parcelled out accordingly. However, none of the libraries
. reported any such pattern to their searching. ,1t’Is more likely that users
.~.fall into habits of searching and .tend 10 use bases with which they are
- familjar, = The most frequent searchers (23 and 50) show wore 6f a -
scattering among the bases, so_ it may be that thelr added experiénce has
. encouraged them to’ branch out more, while.other searchers stick with !'safe’ h
bases. Also, doing maore searches ‘will no doubt bring-the searcher a’' -'
.greater vafity of topics, and require a greater variety of bases. ,These ™ .

ke

‘are just conjectures; as thé figures are not conclusive. |1f the searctcrs;j‘

e —

were either very conservative in their use of 'new' bdses or were strictly - B

s«  segregated by subject, they would center thelr searches on a handful of ..
* ' ‘bases., However, almost all of them used each of:the moré popular bases at
least ance. ‘. -+ .o e T L

'" ) : u'; “ S M _i ; ’//_’ o A - '  \\
‘* Table 8 breaks.down the average time spent .on'each data base by the -
most active searchers. Again, the results show very little uniforgity . W

- among the .searchers, No one‘base tends to'be a time-consuming base.. The
searchers varied widely in the average time that they spent on”a single '

., base. There seems to he .some intra=-library similarity, but it is very -
slight; the San Mateo County Library searchers :all,had fairly low. averages,
the Redwood Cjty sedrchers a little higher, the San Jose people about the -

. samé‘aSéRedwood-CJtyfor perhaps a little higher, and Santa Clara County -

- highest of all. * These flgures are not directly comparable with the mean
on=-1ine time per search, since any number, of bases can hé used on a‘single

" search. However, they are something to keep in mind for the discussion of .
\time per task ‘that follows. |f a search used the same number of bases,” '

- and -the awverage time per base differed among ‘the tibraries, the average SO ¢

on-line time>per search should vary accordingly. .

.. OFF-LINE PRINTS -

1" * The number 'of off=line prints. requested was9a major variable in the -
cost of. the search, - San Mateo County tried not to print.more than fifty. .
citations per search, but that was not a hard and fast- rule.” There were'
‘two reasons for this guideline. First, the number of prints available
under the ‘tetrms of the grant was limited (although no library overran this

" 1imit during.the first year-of the study), .Second, |f the patron received
too many prints with too much irrelevant information, the precision and
therefore the quality of the search was lessened. - o

e . o~
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Whatevrl its effect on the quality of the search, San Mateo s practlce

~of limited off=line prints had a marked effect on searches ‘completed at that
library, San Mateo Céunty printed an average of 29 citatlions per search’
- off-llne, whereas San Jose: prlnted 66 Santa- Clara County 71, nd Redwoqd

City 75. . - ' -

13
> .

L& -

Table'9 breaks down into lntErvals the number of cltatlons prlnted out
off~1ine per data'base (more than one base coyld be used on each search) by
searcher and Indicates the mean number of prints per base both for the . .
seaiches for which prints were made (the -noh=zerc entries), and for all -

searches, including thOSe for whlch no prlnts were made. The'flgures

'dtffer striklngly. e : ; :
. - - R -~ . [
3

ThQ’intervaIs show an expected dec?ease In the number of occurrenfes,

'moving from smaller numbers of printouts to larger. Ho- off=1ine _prints were" o
* requested from moré’than half of the data bases; thls could bs because the:

.search results were_not satlsfactory, or because -the Felevant’ cltations °
were printed on-]ine. No searcher made a practice of printing monumenta)
‘bibllographies.. The- mean/!glues/a/e mareaJnformatIVe, showlng some- falrly
slgnlf!cant fifferences among searchurs.

,er/rﬁé/aéiﬁ number, of off-line prints for all cases (Includ!ng those
searches for which no prints were made) was 14.26 for San Mateo County's
searchers taken all together, ranging indlvldually from 10.73 to 19.04
(Table 9). Redwood City's overall average was 32. 98; Its librarians ran.

* from 16.94 to 39.38,- Santa Clara’ 5 overall flgure was 29,40, the
~Individual figures. from 21.81 to 40.39, San Jose's llbrary-wlde mean was
© 23,92, Its. lndlvidual 1low 18, 31- and its high 32, 37.

PEN

Generally, lt can be said that searchers varleﬂ w!dely whan decldfng /
how many, citations were necessary and/or acceptable to the .user, Tzﬁ
intra-library simllarities are marked only for San Mateo:County, erwlse

it was the Indjvidual and not the llbrary who was the determ&nlng factor in \vl .
_the number of prlnt-outs. AL o . , :

L4

t

TIME PER ThSK :

act .

- | . R . °(~ " e . | .
Another major soéurce of dlfferenCe“waskthe staff time devoted to each.

~ task, From the descriptions of the various libraries' request procedures,

it is evident that ‘some. placed more emphasis-on certain tasks than did

g gthers. Tables 10 and 11 quantify this difference in two ways., Table 10
" «ls ‘the_mean time per task, by library, for all non-zero entries only; l.e.

once It is decided that a task Is to be performed, that ls the average time.

':’*,for that task., Table 1} averages into Table 10's flgures the entries with
~ values of zero, I;e. those searches for which that” task was not perfbrmed.

:;ln many cases .zero entries are Ja significant proportlon of the
, observatlons. . .

.
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Table 10 - - Lt .o BEIR

b
L U Mean T1Je Per Task By L1brany k ’
e ST t (in minutes) i
o ; 4
] . 1 . 5 ., . Com T
S ) , I ﬂéan Task T1me By L1branj\ ' o L R
e RO Taékv' | 7 Redwodd- | ;Santa Clara] San.Mateofl ~ San Overall | -
Eas N C1ty f County Countyy |I  -dJose Mean time
B Lo o of g # of [ < [#.ofl] 4 of ¥ of ||
BRI obser-| | obser-| .- . |obser=|. - |obser-| . . [obser-
| Mean|vation|’ Mean|vation Mean vation| Mean|vation| °Mean |vation|

1

.Referqnée' , _,'5‘ : E e R
“interview . |.9.65 91 . 12.92| 89 | .9.97} 59 | 8,57| .56 |10.50}.295, |
Originating 0 | | | . |
library - |21.00[ 1/}.8.33] -2 [19,58] 42 | 5,00 1 118.65] 47
preparation. = |~ | | o S I B | ="
‘Dialog library ' | ~,_:/ o { ,u/; . S
| preparation  |.12.07| 45 11.44| - 45| 9,72 . 76 | 9.47| 57 |10.48| 223
" | Search . | 19.63] 138 | 30.42| 103 |14.09| 91 |28.31} 7 |22.72| 408 |
n fDialdg.libraFy : - N : 4f) ' . L o
follow-up | 9.3% 66 |12.64f 91 [16.31] 83 | 9.40| 67 12,211 307 |
Originating . AR - R : - : SRR R 5 R
Tibrary =~ . | 18.00 2.115.000 2 |10.60{ 38 -4 - {11.48] 42
follow-up™ ~ " | . , 4o L N ,
Follow-ugp | . | |+ | | ‘ A fiu B
- with patron -~ | 7,58 31 8.03| 66 | 7.79[. 43 | 6.52} 31 | 7.61} 171

S




Tab]e n o ~f‘§ e

Mean)T1me Per Task,by L1brary, All Entr1es
A \ - (in m1nutes)

rs
o

e
' %
o

S ~ © Mean Task Time by-Library
"Task e Redwood | Santa Clara | San Mateo |
City . County ‘ County: " |

n.= 138 = 103 n’=93 |

m——y

=\ . : , :
Referencé S B L
1nterv1ew ';,'.j ' 6.36 | ]].61_ ,  '6.33,

0r1gznat1ng_*ﬂ
library - R R
rpreparation* I AU | 8.8

»D1alog Tibrary ;ﬁ R L S %{@:~
| preparat1on S 3.94 _” 1 7947

‘search ~ | 19.63 .| 2 A 19

: D1alogdllbrary- S T T
| originating o AT E
. library SRR KR 0
Followp T T 4~’§3f
. w1th patron S I Y AU R 2N < 3 60




Tahle 10 shows differences among libraries. but none vary much from %he .

of 1h.09 minutes for San"Mateo tounty to a high of 30.42 minutes for S nta
lara County, with an overal) mean of 22.72 minutes.” ‘(Foire abofit thls. o
: "Iater ) However, Table 11.brings-out more dlfferences, - For instance, o

‘Clara County, where “the average WAS - Ilqﬁi. ~The numbers - of observatlons In
_the two tables“explain.the dlfference. ‘863 of'Santa CIarasCounty s requests

‘were accampanled ‘by & refere»cejlntervtew, whlle the next highest ~ > . =
. percentagé was, San Jose ‘at: %Y Stmllar’iy, DIALOG 1 Ibrary. fol low=up time -
: - 'vas measured in Table 11 vaite “from-a Yow of k. k7> minutes ~(fedwood Clty) to
' ','f. a'high of.14.56 minutes (San Mateo County). - Only’ 48%-of Retwood Clty's e
requests had the DIALOG %ibrary follow-up performed wh!le 89? of San MateO‘ :

County s dl&

___—;*q‘ SR s R
- ", /s The conc1us[on therefOre s:that the-determlnlng factor ln time “per .
e task. was whether or not .the task was perfarmed. - Once: the decision.was made

L search. time was the'one !mportant exceptton. This time is espec] ale
- impgrtant since It determined ngt only salary. expendieures. ‘as did the :
_ ’; other tasks, but also the charde for- cdnnect tife,. whlch. as wtll _eenjj

- was a s!gntficant part of the overall cost..."« o S '

R . '4, :
‘.. N
- -l

tlmes taken to perform each of ‘the seven tasks across the four Ylbrarles,

S means, by itself it did not ‘indicate.which of the four library's task times
STt was slgniftcantly different from any other. To determine this, systematic’
. ' comparisons of all possible combinations of task time meen valuesﬁwere

io- &Y that for the Reference Lnterview there was a’'significant. dlfﬁerence between
‘ Sarita Clara's (5C) time and the times of. Redwood City (RC), San Mateo «(SM),
< "and San Jose (SJ), but:that there was no di fference between the latter three .
.+ means. -Simitarly "for search time, Redwood Ci'ty and San Manﬁavere oo
- significantly dffferenx from Santa CIare and San. Jose.‘ , T e s

‘“PATRON'S Paessnce | ,,‘\\ R T ST
, Une decision fhat the p:gtlcipating llbrarles had to make was whether ‘
,the reques tor should bg present during the search. 0On the one hand, the
~ Fequestor was ‘oftén much more famillar with the subject than the. llbrhrlan
~was "and:could provide both an instant. evalua:lon of how well the search was
.~ going and perhaps suggest alternaqlve search strategles, The process of

him/her understand what the’ llb;arlan needea to know. . .

12 . -*;
kK o

. .oe '..‘ .' R “
-~ : ®

(I)See (Klrk, 1968) for a dtseussion of thls pdocedure. Tne.;estgwgs"'

S . ", T .
R . v ot E : . ‘

B “ . . v N ” . "
,' B4 N . o . .

"f!A “group mean, The single, exception Is search time, which varies fromia low . .

. to perform the task, the time required was"sfmllar ‘among 1ibrarigs. The: ' - ..

BN order to. statistICally determlne lf there were d1fferencesfﬁh‘the ;‘M:i’“

" set. of Analyses of. Variaiices: was. conducted, | ~These variances .are reported f‘g'ﬁj;‘
 in Table 12. The table shows. that théreiwere significant differences in = = .
. the ‘times taken to peifofm’the: reference lnterv!ew. search and. DIALOG o /-
ltbrary fo!low-ups'- W; e -VV" 3; - 'f;_~;‘ T e .
e Vhlle "the Analysis of - Varlance fndlcated some atfferences In group'

' performed and the results evaluated uskng Scheffe's test (1). - Tablé 12 shons >J '

o :
. -
Y s

" the search might also. help draw out a non-communicative patron. and help SRR

‘conducted, at’ the 0.05 level of slgnlflcanca. e T ixij“"

_reference lnterviews were around’ 6. 3 minutes for al). liﬁrarles ‘except Santa: " o
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Tab]e 12 .
‘s
: \ Ana1y515 of Varlance for Task T1mes ' .
. ,'v . .. : SRR
..' y . P
. . - = 4. . o Ly
B ° 5 Y o “' R ‘)ﬁ . * -

o Vamab]e Narré
§ ' 0.0 Ny B

Source of
Vavlance,

i Degrees :

of Mean

Scheffe 'S Test

Re?erence Intervmew'
Tiﬁe :

4

Between Groups
‘ﬂ;(MW1thin Groups

Freedom | 'Squares.
o { o F
3.1 270.97

2291

Ratio

]0.24'

Rrobabj1ity

B,
. ‘000 7

£
@

(SC)

|(re?sm sa) vs f.

0r1glnat1ng lerahy

Between Groups | -

18466

0.21

g2

LA

e

ﬁ_i!' -

wPreparat1on T1me W1th1nxGroups B ’4§;” - °897.27 | . o
~.‘Dﬁqug lerany . Between Groups 3 '.’85,45‘f 160 - 327, fe -
Preparat1on Time . wlthln GrQUps fZIQQf 73.84-1 - o

S B q»~/?a"
3 AR, VAN

;;Total Search T1me
:1jat Termlna] e

e s

i

| Between Groups 5

- Within-Groups |

3| "5528.85

21§37 [
258 71 3 o

‘000 l:

* v

(RC SM) Vs
1(scC, SJ&

" ;Fol]ow‘Up T1me

| pialog’ L1brany"ll

.| Betwéen - Groups |
V‘Nithin:GnoupSe

406

v .1;3:L~‘”7830 86
50304 ), ML 96

4 L0007

N -
s

[

o e

(RC SJ) Vs

'ﬂ~_($C) Vs (SM)

‘Orxbwnat1ng L1braty
.FoT4ow—Up T1me

Between GrQUps-;'

w1th1n Groups

ez 95

_55{414? .83.20

B

Gy T et

o FoIlow-Up T1me ‘4au
| With Patron T

Between GFOUps ;_‘.,édﬁ'

3 F e, 73"
167 f

. e a 4.0 A IR

w1ih1n Groups | ETVA EREEE AT A
| Total Time for iﬁe Between Groups, ffﬁ-éff‘ 14142 62 19:90f . HQQQOL'??fEC?a¥§; .L11:
~Search ' Nlthln Groups ~ 407, 71@ 70 S LA f-(SQ§SM?SQ)‘,?q"
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~ thé search down, requlrlng lengthy explanations during the. terminal -
sessions. The llbrarfan might also prefer not: to have someone watchlng
over hls/her shoulder durlng ‘the search,

n.'.t,v

UItimately, only Santa. Clara County made ‘a regular practlce of. allowlng
“the patron to.be present during the search. Thus figures are avallable on

Santa Clara County.

»
o

’

Of the 103 Sant lara County searches reported 60 wére perforned
* without the patron, and 43 with the patron. The average search time:for':

..patron present. The chance of this .large a difference resultlng simply
from random fluctuations Is less than' 1%; .searches with ‘the patron take.
sianificantly longer.. However, the total time required for all tasks de
not vary that much; without ‘patron, the average was 56.3. minutes, with' .3
patron It was 61.0 minutes, There is a 7.5% chance that the. sample means
are not significantly different. Thus it is. rot corclusive that the

, It may . be that the patron’s presence at the termlnal shortens: the ‘time
regulreﬁ for -either. the reference lntervlewsor for the . follow-up with the
patron. ot e et - P oo

L 4

Cay

cosm I I
© A1l of these time flgures can now ‘be translated into costs, uslnq the
, salary and fee schedules (Tables- 2.and &), Rafher than calculate costs
_based on the average time fiqures arrived at earller, the procedure in this
‘study was to caQCUlate directly the actual costs for each search based on
the . time requireds~ the salary of the person performlng the task, and the
data base(s) used, - o o

- o »
»

' The mean sa]aty costs. for each task by llbrary, ‘are . presented ih Table

> _means for the group as a whole. The one eXceptlon originating
» library figures, for-which only San Mateo County 4@fd enaugh observatlons to
‘ be meaningful. The costs were quite low, averaging $1 03 for.the reference
interview, $1.95 fof originating library preparation, $1.02 for .
. DIALOG llbrary preparation, $1.16 for follow-up at the DIALOG. Ilhrary,
" $1.07 for originating library follow-up. and*flnally S+ 7# for the ° -
,4pnst-search “time spent wlthvthe user., ‘,vq -

fv_ N

' gé“i ) Table 14 presents ‘another analysls of th¢ ‘costs lncurred in the on-line

.l. .off=line printouts, and $2.24 for the labor.at the terminal. This, .

f‘ corifined with $5.02 for all other labor (detailed«in Table 9), brings the

©.cost: for tﬁe.entlre search process. for all ltbrarles, to-an average of
$2& hl. : : X

T

the relative lengths of - searches wlth and wlthout the patron, but only for A

. patron's presence at the search has an adverse effect on total search time.

'13. The flgures for the individual llbrarles cluster reasonably around the

" search . itsel f.; The overall average was $17.29 for computer time, $9.16 for

On the other hand a user unfamlllar wlth ;he search process ‘could slow iR

- those with no patron’present was, 25,0 mihutés versus 37,9 for those with. -

.

1




Thb]e 13-

'fij Mean Sa]any Cost Per Task By L1brany
" (in do11ars) ‘ ‘

N

ﬁban Task Cost By L1branyi

Redwood C1ty

Santa Clara

San Mateo

County

County
ngan '

| Reference
interview

Orginating 1ib{any'

- preparation

, D1a1og 11brany
g preparat1on

"| Search

f‘Dlalog 11brany
, fb11ow -up

| prg1natnng ;
1ibrary
A'fb110w-up

Foliew—up W1th B
patron '

| $1.00

Mean °

114

2
- 2.03

.| Mean

|2

T

7

$1,02° -

2.10

[N SRR .
i R .
e!a ) .
W

. B




+

- for each cost e1ement

T

;;f[“f

-

;'. ' .29
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“Table 14
. Search Costs . +
o (in dollars) .
- | v Mean Task Cost By Library Overall
Cost Element ha o AT o .. | Mean
S s Redwood | Santa Clara | San Mateo |“c.. =
| _City | Conty | Cownty | o Jose] Cost
| Data Base Charges | $14.51 | $22.16 $10.55° | $23.69 $17.29
| 0ff-Line Print fA' e '« ) ‘ N
Charges 9.73 | 12.60 364, | 12,96 | 9.6
Search.Labor Cost | .2.03 | . 2.8 | 1.4 2.70.| 2. %
' ﬁébar Cost for All . } . S R
Other Tasks 3.64 5.91 6.22 - | 493 | 502
Total Cost of Searchl 253 | 8,075 | 19.74 35.19 |. 28.41
N _# y " *

1The total cost .is nat. add1t1ve due to dlfferences 1n the number of observat1ons




) The lndivtdual librarles dlffered slgn!f!cantly from this mean, rang!ng
,.from a low of $19.74 (San Mateo County) to a high of $35.19 (San Jose) and
" $35,17 (Santa Clara- County) . Redwood Clty was .a 1ittle below the averagg at
$25 33. No one item accounts’ for the dtfferences. , v

.

- L\“/ian Mateo County, wlth the lowest. overall average, had the hIghest
.. lalfo

cost for activity other than time at the terminal, They more than
make up, for this, however, by spending less on terminal time, both for
~_computér time and labor, and also by printing far fewer citatfons.

- Referring back to the mean. ‘time per task in Table 10, it Is evident, that
San Mateo County's searchers spent significantly. less time at the terminal
per search. The higher costs for other labor probably came :from the .added -
step Incurred when requests originate at a library other than the one
-at which the terminal Is located. -

-Santa Clara County and San Jose dlffered by only a few cents in the
total search cost but their breakdowns were not identical., San Jose spent
more on data base charges, though a little less,on salarfes for the other

- tasks. This indicates the use of more expensive bases and/or less
expenS|Ve personnel (note that thelr most prolific searcher was :
the unpaid volunteer whose time was evaluated at the Librarian I ratef

. As: indicated in.Table..10, San Jose generally spent a llttle less
time on each ‘task than dId Santa Clara County..

To- ]ook a little closer at the search process, Table 15 presents search

- costs. for the high~frequency searchers. At this level there Is more '
~ across-library variation. The three searchers who spent the least salary

at the terminal belong to the low=rarking San Mateo County (searchers’ 8, 3,

and "10). The next three lowest are from other libraries, two from Redwood

City (23 and 25) and one from San Jose (52); One of Redwood’.City's =

searchers (23) is a relatively expensive LIbrarian 111,  The highest salary

costs were !ncurred by Librar!an I's from both Sah Jose (n mhé r 53) and
Redwood City (26). . : ,

- The data base charges which are the largest slngle e‘emrnt fn the
-search cost, follow a similar pattern. The six lowest searchers in terms
of salary. also account for five of the six lowest searchers In data base
- chargess . The off-llng~print charges, as indicated earlier, differ ,. .
'strIkIngly, bringing all four of San Mateo County's searchers dowp to ‘the
four lowest total search costs. San Mateo County searchers are folowed by -
searcher 23 from.Redwood City and 32 from'San Jose. The highest thtal-
search cost was attributed to searcher 37 of Santa Clara County, ). ) owed
by searcher 36 from Santa Clara County. gy

, Penerally, however, dlfferences wlthln a llbrary were not as sktiking
as ‘those between libraries. Thus ‘it appears that although individid§ .
searchers do vary, the overriding consideration is the library at which

they are searching.’ This could be a result of llbrary policy, either
written or implied (evidence the San Mateo County effort to keep down the
number of prints). It could also be a result. of Interaction among the : ‘
searchers at a library, arrlvlng among themselves at a definition of what .
Is an acceptable search length and number of- prints, - Also, since most of ~
the-searchers received at least partoof thelr tralning from others in thelr

~ own libraries, it could be'that tﬁe lntramural slmflarltles reflect a

__common teacher., L . _ o . R
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- © 7 Table 15
" Mean Search Cost for Selected Searchers,
‘ ;' o ' (in dollars)

i 'Librér Searcher | Search |Data Base | Off-Line o
. Y | Code Labor Cost | Charges |Print Charges-jTotal Cost
] : sl 12
. 3 1.45 10.76 2.72 51,56
San 5 2,24 12,74 | - 3.15 19.82
Mateo 8 0.94 6.02 | 4Mm 15.35
B 10 1.48 12,17 |  4.25 ~ 21.59
. 5 1.81 11.80 | 12,29 123,86 ,
Redwood 24 - ~ 2.84 120,90 7.06 = | 32,45
“City | .25 | 1.6 13.02 | 12.34 | 2a.86
o 2% . | 3.43 24,69, | .5.27 33.37
i IS N I o -
: — T ! ', 1 . N
) 35 2.560 | 19.19 /| 13.04 33,40 |
Santa 36 / 3.19 | 23.70 13.10 34.97 3
;[ Clara R/ 2.8, 24,70 10.97 37.57 |- //:
1} s | 248 | 2207 | 967 | 3489 | /// |
San { sz 1 1.8 | 1803 | 395 24.35 T
|Jdose 53 | . 3.96 © 34.98 1556 27.13 Ve
J
Ve v 4 ’
' . L
| b S
~ .. i e
| . i o
0 i fl( é 3 / /
[ / .
r"' //
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‘ ‘J@o factors'determlne the computer charges for: connect time: the ttme‘
required for the search and the choice of data bhase. Ht Is possible to

separate out those two effects by considering the ratio of the cost
of data base.connect time to search time. This has the effect of

- normalizing the connect charge to reflect Varylng lengths of tlme
 spent searchlng. The actual ratlos were: v :

o -

San Jose -

‘ Redwood-Clty s .7h/m|n.' o ‘.
Santa Clara Co. $ .73/min, N p) -
" San Hateo Co. $ .77/min. R 5
$ .85/mln. - _o -

/J .

higher, denoting a. slught tendency to make greater use of the more
expensive bases. R :

Simllarly, the salary cost for any. part of the search depended bnth on
the time spent and tlie salary of the person performing the task(s).
Conslidéring again the- on-line search, the.; ratios of labor cost to time at

the termlnal for the librarles were:.
Redwood clty $ .10/min. ,
~Santa Clara Co. §$..09/min. _ .
San ‘Hateo Co. § .11/min. = g S e

San Jose " .$ J10/min. T

‘

' From this it can be concluded “that all librarles were spending roughly the
sare amount per connect minute for computer time. San Jose was slightly

The - )ibraries did not vary greatly in the;overali salary'cost per nﬁnute~ '

at the termlnal.

Broadening this analysis to the entlre DIALOG prOcess,,the ratlog of ‘the
total ‘cast of the DIALOG process (labor, computer charges, prlntouts) to ,
- the total tlme, from reference lntervlew through follow-up were: -

Redwood City ~ §..71/min, : ‘
Santa Clara Co. §..55/min. , ' . .
Sar’ Hateo Co. $ .33/min. - S Ly
San Jose 3 68/ In. S e S .

v

A likely explanation for the low San Mateo COunty figure ls that

searches tended to be mor labor-lntenSIVe while the others were mor

corputer-lritensive and co puter time Is much more- expensive than

people-time, Redwood City's searches also tended to use.less computer -
time. - However, their offfline printout charge was much higher than San Matega

County's and their chief searcher-during the data collection was a

user charges for computer time, they are moving toward a more
labor~intensive and less computer-intensive search pattern.

3

(1)San Jose Publlc Libr ry has recently lndlcated that with the advert of

i
i
1

thelr

e -’

" relatively expensive Librarian 111 (the other libraries relled matnly on
~Librarian l's)(l). g [ . " IR \
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- COMBINATIONS OF TASKS e T
v °l B . N

In the description of the DIALOG proceds as it Is performed In each
- library, it was pointed out that the llbrartes differed in the emphasis
-placed on different tasks. For Instance, San Jose made no ‘special effort
- ' *to perform either a'reference interview or to spend post~search time with -
the patron, Santa Clara County, on the other hand, tried to have the
patron submit to a reference interview with a DIALOG staff member, -

The greatest number of tasks ‘that might possibly be, performed would he
for a’search that originated in a llbrary without a DIALOG terminal, for
~which all seven tasks listed on the time sheet-could be performed. For a

- reauest origipating at a DIALOG library, the maxImum number of tasks would
! bebffvc, eliminating the two tasks that are specific to non=DIALOG
-~ libraries. : S : L

o o L Cy :
, Table 16. shows the twelve (out of 128 possible) combinations.of tasks .
~-that were most frequently.performed, These twelve accounted for 338 of the
. searches performed, or 82%, "The. most-used single pattern of tasks-was
., 'number ten jn- Tablé 1€. This pattern consisted of a reference interview,
DIALOG preparation, search, DIALOG follow=-up, and a follow=up-with user;. .
the '"complete’* DIALGG-originating pattern. The next most common was
pattern seven, the same as ten but with the DIALNG preparation omjtted. .
. Pattern twelve, every possible task performed, occurred only ten times.

- Given that different patteyﬁg_of tasks mean that more or fewer steps
are performed for each search, Tt follows that different ‘patterns -

_result in different costs.
. ‘ o o i . - o Q‘v ¢ »
R Table 17 shows the medn to;al_searéh cost, by library,.fo?@:ach of the
A . frequently occurring combinations of tasks. . Surprisingly, the owest’
i . overall mean Is" the one with the most tasks (combination number 12). This
.~ +figure is not conclusive, however, due to both the low number of ‘cases
(ten) and the fact that all cases were from San Mateo County; which had
- ' .consistently low search costs, . I R
L R L L T ' E '
o7 The second teast costly (agaiﬁgzlth figures only from one library, fin
St s’2§§e Redwood- City) was the sixth instance, which consisted of a
R erence . Interview, the search, and follow-up wftQ‘patcon. )
' ‘ lhterestingly; the bare bonés,search = no task plrfohﬁed other than ‘the.
actual on-line search - although inexpensive, at $15.67 (number one), was

only the third least expensive combination.,

- The most expeive combinatiof, considering all libraries together, was
combination number eight, reference interview, search, DIALOG library
. follow-up and follow-up with user at $38,08, The next most experisive was
pattern number tem, which includes all thes tasks in combination eight plus
. DIALOG library preparation. The additional task lowered the cost to $34,23.

»
a
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: - Table 15 -
Mo.,t Frequent Combmatwns of Tasks Performed for DIALOG Searches
' ‘ A
_ o Combmahon of Tasks , , N
Combin=- , Originating| Dialog o D1a109 0r1g1nat1n . | Frequency |
ation |Reference| Library ‘Library | Seai\rch Library Library | Follow-up| of |
Nugber |Interview [Preparation Preparahon .| Tollow-up fo‘l'low-up with_User| occurrence
1 | o o 0 il oe. | 07 o 21
2 0 0 0 (R I 0 .0 22 |
3 o | 0 e T e el 2
4 | 0 0 1 S IR IS IS P 1 1
a : . ) . _ .
5 1. 0 o S o | 0 0 3’
6" i 0 .0 1] o 0 1 10 -
7 IR TR PR I | -0 0. 4
8 . 1 o 1 o0 1 3| 0 1 S I
9 1 0 1 -1 1 0 0 w80
) / . . . - v ) _ N
10 1- -0 1 T 1 0 1 70
" B 1 R ) 1 9 o 13
12 1 1 1 (O I 1 : 10
Total 338
~ o
Note: O indicates task not pertj?ned, 1 indicates task was performed
. - a y
T oo o
36 R \




Ju T o Tab]e 17

Tota1 DIALOG Search Cost for Frequgntly Occurwng
- B Conb1nat1ons of Tasks ¢
" (in'dollars) -

~ Mean Total Search Cost E ~
Santa- San. | San . ATl
" Clara | Mateo | Jose  Libraries |

Combination |
Number

22,01 | 15,62 | 12.00.] :15.67
76.30 |10.20 | 31.56 | 25.50

3.8 |18.92 | - [ 2597 -
- 33.86 | 18.92 | 2507,
g2 | |47 | esua

g SR D
28.30 | . - .26 | 28,13

43.93 | 16,35 |28.56 | 3808 |
| 2840 |16.07 | 3871 | 31.09
| ao.62 | 19,62 | 36.90 | 34.23
S 161 .

/
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, These datar on tasﬁ’comhlnatlons imply that there is no: dlrect
carrelation between the number of tasks performed and the cost of the
search, San Mateo. County had the lowest average cost, while generally

: performing more tasks per search than other llbraries did,

»

) ELAP‘?FD TIME

hTWp‘neasures of tlme are important to- the user of any/kind of search
service; One Is the time that the user or his/her suprogate actually
spends on the search; The use of on-line searching peduces. this measure
from hours, even days, which must be spent leafing }zrough abstracting and

- Indexing publjgations, to only minutes spent conferrlng with the search
. personnel, .

@
A o
'.

The. second measure is walting tlme ~ how long the user must walt from .
the instigation of the request until the results are. received, The walting
gtine is an tndlcatlon of how qulckly the search servlce processes the -
tequest, . _ .

' . R . ¥

;The mean tlme/that requests spent in the system.“{l) from the first
patron contact uiti] the last task (whatever that was) for all of.the
libraries’ together was 7.79 ‘days (calesnder, not working days). For the
individual llbraries the figures were: Redwood City, 6.02 days; Santa Clara
%o;nty, 4,87 days. San Mateo County, 14,67 days;. and San Jose, 6,79 days./
Z . . . '»r‘ﬁ - o . .

, o
Table 18 analyzes th|s data further. This table shows the mean .time/
‘between various palrs of tasks, by library. Not every task was performe
‘for each search; the figures are only for those cases In which both -
elements of the pair In- questlon were performed. 1t is also worth noting
, that the palrs examined were’not necessarjly successive tasks, but those
" for which a signiflcant™number of observations were available, There {s'
overlap among the palrs examined e.g. réference tntervlew to. search

search. y . . .
Redwood clty s data show a regular progressipn thrbugh the tasks/, '
Reference interview to.search required about two days of the six overall;
search to follow-up with patron tended around three days, Conside Ing that
- off=line prlntouts were sent first class mail, ‘and required a minl um of
two days to’ arrlve, the figures were quite gogd. n
3 . N +

- S e
. x ../

(I)The mini mum tlme posslble ts one. day and that is for same\gay’servlce.

(zlAll o? the libraries would ekpedlte rush requests, If the ﬁ‘%ron had a -
-good reason. 4 - i of

: L [ B .. AR I ¢ s a 4
- : ’ k4 ’ . a
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© : . P e e ) .
) . - . .- . . 7

N




‘ g U T Y © 37
| Table 18 | - o e :
" Days Elapsed Between Taéksi;,' | "
. | R : ‘fi.Al e 1'ﬁf’ : o
. 1 = ~— Library - ' £ M )
. - TﬁﬁﬁﬂTTT'thy —Santa Clara San Mateo San Jose - E
. Task Inferval # of # - of. # of 't - 4 of f g
o |~ , | obser-|{ - | obser~ obser-| - | obser-|® -
| /fv * | Mean] vation| Mean| vation] Mean] vation .M%gn=»vapion ‘
| Reference’ Interview to = . o s S o o . g
‘Originating Library - ' - R U B
Preparatmon S o 1741 14 e I N A 7N
| Reference InterV1ew to A R | I ¢ IR B ) C
| Dialog Library. fls Y R B : N R -
Preparat1on : 1:91| 24 - 2.23 38 3.63| .52y 5.46[ 47 |3.90 [
Originating Library | . [ DS S B R
PYeparat1on to Didlog o B . . - L
Library Preparation | /7 ] 450 2 | 4.9 37 ‘ ™49
Dialpg Library . T IR IR - R R T
Preparation to Search | 59| a1y, [} .s8{ 48| 37| 76 | 075 \s8" |1.79
‘I Reference. Interview to | Y I B 1.
Search G- 1.93], 92 ’\x . 3.05 ,gf89 N \‘18..77' 58\ '\6,]2 56 4.9 ! ‘
Search- to Dwalog//”' I R S N . o |
: wtﬁbrany—Follow Up 1.60 Eﬁ,ﬁ 0,16 92 1.85] 83 1.08f 67 [1.19]
' Search to 0r1g1nat1ng | R R T R B - : S T
Library Follow-Up ~2.00 2 | 2.50 2| 7.31]..°38 ] - . | 6.83 1.
\ Search. to Follow-Up ~ . AR I P A Bt S R ‘
| with Patron - 3.03) .30 |.2.66| 6 [ 7.72] 43 [-%03] 31 |4.00
Dialog L1brary Fo][ow-‘ S Vo ‘ C b ‘-";‘ J'A,;
Up.to Orfiginating , N : S : , : : i
Library Follow-Up R B P - b | 600 38 - 6.00.
Originating Library | . | ] R I A | e Vo
Follow-Up to Follow-: | | | . R L I B R
‘Up With Patron  ~ | {7 - o ose3| s | .. ]0.93]
Dialog Lmbrary Follow- | .« | -~ "~ o7\ . B 1. | |
Up to FollowiUp W1th N .,Af//Z/ - o s B R |
Patron‘ Sop 1704 2 ) 3,701 60} 7.341 41 | 2.26| 30 |4.14
A¢;ragé tlme»in sy#tem M e . | | "' R
[all cases = . 602 140 | 4.87| 303 ' 114.67| 91 7| 6.79| .77 |7.79|
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Santa Clara County shaved about a day‘off Redwood City s time,' o
primarily In the post-search time, The Santa’Clara-County off=1line print . °
figures showed a greater téndency on the part of searchers to request no - -~ "n =
off=1ine prints. This téndency might have been a result 6f having the '
_ ‘patron present . frequently, (citations that might Kave been'printed off=line . v
;- ¢ i the patrons' absence might be printed on-line or not at all). This
~ would eliminate the wdlt for’ the U.S. “Postal Service and. nﬁght Jaccount for o
Santn Clara cOunty s lower. post-search figure. e L Co
';}' bf ¢San " Mateo County was the slowest of the group, at 14, 67 days. Tahle 1R Y
shows them wsth’konsustentiy»higher figures:than the other {ibraries, with - '
the time divided almost equally between pre~ and post-=search (8.77 dams vs., 7
7.72) San Mateo County was the- oniy library with -a significant number of.
tasks performed at the originating Mbrary, which added a step and a ~ :
possible bottleneck.to the search process.’ It may also be that the lack of
L e ~direct ‘contact thh the patron made San Mateo County tend not to hurry in
'.m'..f . searching a request once it was‘received Furthermore, DiALOG requests
were coimpeting. with other subject requests recefved from the branches in
much the same way as the DIALOG requests. |In other words, DIALOG=reques t§
sirpiy‘had todwait their turn.” S - ” '

- CE e

B T - ‘\‘
San Jose s total of 6. 79 days was a’ distant second" to San Mateo COunty._ ,'
The hulk of that time (6.12 days) was pre-search, echoling San Mateo - ' e
Courity®s pattern of havinq the, request P't waiting. In this case, however, - =~
) the:wait was \for San’ Jose's part-time searcher. Also, the San Jose staff ‘
had’ compiaineu early in_the project of being squeezed between DIALOG and

their regular'duties. This ‘long pre-search wait and short post-search time
o sugqest a' general "backlog. |téms were handled speedily, once their turn

) carie, but’ there\were others competing {or the staff's attention. ’ »5
eometustons -, o S

i L/ . W . R

- This study has rep7@ted/fhe cosf; of’ on-iine bibliographic searching in -
' = four. public Tibraries {n the San Fran¢isco Bay Area using the Lockheed * o
‘  DIALOG system. This study was. conducted during a period when search . 2
o time was provided to the libraries without charge and the searchers were '
moderateiy experienceé.. .t was found that there were seven different tasks
nvolved in the search pracess.. In the course of the study '35 individuals
" krom the four-librarfes reported their own proressing times for 411 search
e equests. SECE } I : " :
. e \ R - |
© Two limitq\ions,shouid be considered in ‘evaluating the results of this
-ustudy. One is‘the ‘self reporting nature of the data. Participants K
'reco ded timg spent on search tasks rather than belng observed and ‘measured
. by others. Consequently, a possibie bias Is ing;oduced depending on the
‘accuracy with which the searchers recorded their times. A second
limitation is the experimental nature of the project. On-line searching of
. the DIALOG system was provided at no cost to the public libraries through a.
. grant from the National Science Foundation. Thus the searchers were under :
. iittie economic pressure to perforn/effectlveiy. , »

“ .~
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» found between libraries and between searchers:. . .For example, the”average

. -, conflect time to a data base for an Sindividial search wa$~ﬁ? 72 minutes.”
 But this varied from 19.63 mMWlites at the Redwood City,. PublicﬁLﬂbrarv to

30,42 minutes, at Santa. Clara to 28,31 minutes at’the San Jose Public

© . Library. Stwilar variations were found in the overall cost of a . -
“ bibliographigc search' Redwood City‘s average was .$25.38, Santa‘€lara's was.

g 9335 17 Sar ‘Mateo's was $19. 7& San Jbse's was $35.19, and the overall :

average for the 411 searches was $28.41." ‘The most expenslve portion of the
overall cost was the actual on-line search time, which averaqed $17.29 for-
all-searches. The next -most ‘expensive element of the .total” cost was . that
“of bff‘ﬂine prﬁnts--thls averaqed“$9 16 for all searcheq. .
) ‘inq&
. Tne only élement that was omitted from the cost calcu]atioﬁs waq
.. télephone line - chafges. This was due to the fact.that the four tibraries
" were' In close physical proXimity to Lockheed's. computer: ce ery If this--
~ situation did not hold for other ‘searching locations “i t wofd “be . necessg;y

L

. ¥o.add the telephone»costs. ‘Assume a $10 per hour telephone connect. charge

3" t.through an organnﬁatnon such as’ TYMSHAPE, and a mean search' time of+22.7
“gminutes. JThis reqults in an avérige- telephone charge of $3.79 which, when

o ad&bd to. thé-$28. 3 search total, totals $3? 20 fd?'the -average search. R

COnsiderable variatton in the time reduired tn perform search%taqks‘was -

Ty
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1\ Tablés B-1-and B~2 are the analogies to Tables 13 and lh wIth a.
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Appendix B . :
o, o .
S "I
Alternative Cost Calculations : p

.),_v . »»0

ln'Tables 13 ‘and lh of the text the mean salary costs and mean’ search
‘costs wereé summarized, These tables were calculated on the basis.that each
occurrence of a task resulted in.a cost of performing the task and that the

‘total cost was the sumiof the task costs for. all tasks wh!ch were SRR &
.Performed

-
e B

different method of computation used, -in Tables B=1 and B=2 the mean unit
st of a task is determined by dividing the total cost by the total number:

a

Vhile the mean search costs (Table B-2) remain’

~ .relatively stable, there is. a considerable reductlon in the. sa!ary costs
- per\task (Table B=1). =

. Ve .
. . o wt, * . .
N . ' - N 1 g 1
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N

“of\ valid observatlons, not'just the number of observatlions for which ‘the o
time was non-zéro,

[9)
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Tabie B-1

@

- Mean Salar -Co§t Per Task by Library, )
| A1l Entries |

&

(in dolTdrs)

| d

g

Task -

~—Mean Task Time by Library

“Redwood |

City

Santa Clara
County-

San Mateo |

County -

~San -
Jose -

“Overall

Mean -

| Reference
Cinterview
Originating -
 library

preparation -

D?é]ognlibrary

~preparation

b4

Search,

"dialogflibrary

follow-up - - }}

 0rig{nat1ng B
Tibrary .«
follow-up

| Foltow-up =
~with patron.

, Mean

.68

P

.39

2,03

. 42 .V

Mean

105

e

s |

2.83

1.04

. .
e .65
4 LR ':..l,“"

It

Mean.‘

e LY

e

‘Mean

.75

.55
. 2.24

.22,

- .87

\, -

a8/ .




- Table B-2 - |
Mean Search Costs, A1l Cases
| (in dollars) =

7‘ .

Le

Tiean Task Cost by’libﬁary N

\“"jCQStJElemen£~f

Redwood

Santa Clara

San Mateo

San

Overall |

_".Mean

Cost

| Data base "
* | charges .

. 6fstine‘
. Print -
“charges-

1 search.
“t  Labor,
Cost .

- Other
- Tasks

1

1" 2.03

[ Labor Cqst,;é,._
“f for A1T -

City

14.51

7.8 |

e |

1 2216

County .

o

709 |

283

County

1065

’

2,90

'"_4.56;_» ‘

N

~ Jose

123.69

17,29

-

C6a7
2,28

2.81 - | o

- | Total cost . |

qf-Search |

' 25.69

19068, |

28.51
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