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XVIII. A PROGRAM TO EVALUATE THE ITERATIVE 
SEARCH PROCESS (MORVAL) 

Michael Lesk 

The various processing methods available in the SivLART system can 

be studied singly or in combination0 The use of combined processing methods 

can produce more accurate retrieval when the methods that are combined comple

ment each other, producing different relevant documents near the top of the 

rank list. To aid in the evaluation of multiple processing methods, a program 

named MORVAL has been written which runs as a post-processor of SMART retrieval 

operations. This program is used to merge the output from different computer 

runs of the main SMART system, and to compute evaluation measures for the 

merged output. 

MORVAL requires as input the document rank lists produced by each 

method for each request, and a set of Instructions telling which methods are 

to be merged in this run. For each request and each set of merged methods, a 

table is produced containing the rank list of the "top" 15' documents produced 

by the merged method, as well as the ranks of the relevant documents for the 

2 
merged method, and the SMART evaluation measures for the method. At the end 

of a MORVAL run, "Cleverdon-type" recall-precision graphs are prepared for 

each method (averaged over the requests in the run). Also, the averages of 

the evaluation measures over the requests are printed. 

The document rank list for a merged method is prepared by interleaving 

the rank lists for the individual methods which make up this merged method. 
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Specifically, the merged list is formed by taking documents from each input 

method in turn, ignoring documents which have previously been added to the 

merged list. Thus, the result of merging the three lists A(i), B(i), and 

C(i), would be the list A(l), B(l), C(l), A(2), B(2), C(2), A(3), ... when 

duplicate entries are removed. If for example B(2) happens to be the same 

as A(l), the element of the merged list following A(2) would be C(2) instead. 

Ties within the input lists are ignored (they are very rare when the cosine 

correlation is used and the requests are well phrased). 

Sample output from the merged methods program is shewn in Fig. 1„ 

The request name is listed first, foliated by the number of relevant documents<> 

Then the tables for each merged method are printed. The names of the methods 

merged are printed above the corresponding data. In this example, 28 merges 

are performed, some of which are merges of single methods, and therefore 

not "merges" in the literal sense. For each merged method, the top 15 

documents in the merged rank list are listed under "TOP 15", while the 

relevant documents are listed with their rank orders under "RELEV/NT." 

The rank of each relevant document in the merged list is printed immediately 

to the left of the three-digit document number. This format is patterned 

after the output of the evaluation link in the SMART retrieval system, 

but is condensed as much as possible so that the maximum amount of information 

can be kept on one page. Underneath the tables of documents, the rank recall, 

log precision, normalized recall, normalized precision, overall, and normalized 

overall measures for this run are listed. 
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Figure 2 shows the summary output at the end of a MORVAL run. 

Again, the names of the runs merged are listed first. Directly beneath them 

is the recall-precision table. The recall is listed in the left column at 

intervals of 0.1; the corresponding precision is printed in the right column. 

These tables are averages over the method in question for all requests. 

Recall-precision graphs for individual requests are too erratic and depend 

too heavily on the number of relevant documents to be of much use. The 

averages of the first four evaluation measures are listed below the tables. 

The input deck required by subroutine MORVAL is as follows: 

(1) Monitor control cards and program deck; 

(2) * DATA control card for FMS; 

(3) An optional control card with SIZE in columns 

l-ll and a decimal integer in columns 6-8. This 

specifies the total number of documents in the 

collection. If omitted, the collection is assumed 

to contain 1;05 documents; 

(k) An optional control card with ORDER in columns 1-5 and 

an integer in column 8, This card specifies that 

all merges of a certain type are to be performed. 

The possible values for the integer in column 8 are 

interpreted according to Table 1. If both a SIZE 

0 DER nard are used, they may be in either 

order; 

(5) Any number (including zero) of cards specifying 

precise merges. These cards begin with MERGE in 

columns 1-5 &nd a blank in column 6. The names 

(twelve characters Ion ins to be merged 
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Integer 

0 

1 

2 

3 

li 

5 

6 

7 

8 

9 

Ignore t h i s 

Perform a l l 

Perform a l l 

Perform a l l 

Perform a l l 

Perform a l l 

Perform a l l 

Perform a l l 

Perform the 

I n t e r p r e t a t i o n 

ca rd . 

one-way merges ( s ing le methods) . 

two-way merges ( p a i r s of methods). 

three-way merges ( t r i p l e t s of methods) . 

one and two-way merges. 

one and three-way merges. 

two and three-way merges. 

one, two, and three-way merges. 

h i g h e s t order p o s s i b l e merge; 

t h a t i s , merge a l l r u n s . 

Perform a l l merges of a l l o r d e r s . 

Interpretation of the ORDER Card 

TABLE 1 

are listed five to a card, using the leftmost columns first. 

If more than five runs are being merged, the list of runs 

is continued on cards with PLUS in columns 1-[|.. 

(6) A card naming a processing run. It contains a •* in column 

1 and the twelve character name of the run in columns 2-13. 

This name is used to identify the run on the printed output 

and to interpret the MERGE control cards; 
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(7) The data deck for this processing method. This 

deck is submitted exactly as punched by the 

evaluation link of SMART. It contains for each 

request the document rank list, the request name, 

and the list of relevant documents. Specifically, 

the document rank list is punched in four-column 

fields, 18 per card. The document identifiers are 

three characters long and occupy the rightmost 

three characters of each field. The list terminates 

with a document named with three blanks or three 

zeros. The next card contains the number of 

relevant documents in column 1-3 and the name of 

the request in columns 6-17. The list of 

relevant documents follows in the same format 

as the document rank list except that no termination 

sentinel is needed since the number of relevant 

documents is known: 

(8) Steps 6 and 7 are repeated for every run. The runs 

may be in any order and the requests may be in any 

order within each run. All the requests for one 

run must be together, however: and 

(9) The deck ends with a card containing ^FINISH in 

columns 1-7. 

Current size limits for MORVAL are: 

(1) Maximum of £0 requests and 5>0 relevant documents 

for each request; 

(2) Maximum of ten runs; 

(3) Maximum of 31 merges. The number of merges 

generated by each of the options on an ORDER 

card is shown in Table 2; 
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(U) Maximum of one thousand relevant documents for all 

requests; and 

(5) Maximum of 20 thousand occurrences of documents in 

input rank lists (this represents about one box of 

data cards). 

Order 
Number 

1 

2 

3 

h 

* 

6 

7 

8 

9 

1 2 

1 2 

1 

• 

3 

• 

• . 

• 

1 1 

1 3 

3 

3 

3 

1 

6 

k 

h 

7 

j. 

7 

k 

h 

6 

It 

10 

8 

10 

1)4 

i 

15 

Number 

5 

5 

10 

10 

IS 

15 

20 

25 

1 

31 

of Runs 

6 7 

6 7 

15' 21 

20 35 

21 28 

26 U2 

35 56 

Ul 63 

1 l 

63 127 

8 

8 

28 

$6 

36 

6Ii 

fiU 

92 

1 

255 

9 

9 

36 

BU 

1*5 

93 

120 

129 

1 

511 

10 

10 

1*5 

120 

55 

130 

165 

175 

l 

1023 

Number of Merges Specified by ORDER Cards 
(31 is the Maximum Number of Merges Allowed) 

TABLE 2 

A flowchart for MORVAL is shown in Fig, 3. MORVAL is written 

entirely in FORTRAN II. 
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T.> 
begin Read SIZE card , i f any 

Y 
Read ORDER card, if any 

Read all MERCS cards and 
save names of runs for 

each MERGE 

Y 

Read in a card with 
in column 1 

(i s it ^FINISH 

± 
m 

9 
YES 

Read in rank list and request 
name for a request if this is 
the first appearance of this 
request, save the relevance 
list as well as the rank list 

YES 
Are there more requests 

in this run? 

NO 

Begin table of merges 
by interpreting all 

MERGE cards 

Complete table of merges by 
adding merges specified on 

ORDER card, if any 

Initialize 

T 

Flowchart for HORVAL 

Figure 3 



1 
>J Get next request 

>| Get next merge 

Merge indicated runs, 
using merge table. 
Form merged rank list 

Find rank positions of all 
relevant documents for 

this request 

Compute evaluation 
measures 

± Save top 1$ relevant documents, 
ranks of relevant documents 

Update averages of recall-
precision curves, evaluation 
measures, for this merge 

Is this the last 
merge in table? 

YES 

Print output for this request 

( Is this the last request? )—1 

Jt YES 

Print averages and 
recall-precision 

graphs for a l l merges 

i 
END 

Figure 3 (continued) 
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