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Competency E


This competency involves the design, query and evaluation of information retrieval systems.  I will discuss each of these three areas before introducing my evidence for this competency.

Design


There are many types of information retrieval systems.  An internet search engine is an example of one, but so is an online database.  But these systems share basic characteristics.  I will highlight aspects from different systems to demonstrate my understanding of the design of an information retrieval system.  


Design involves the creation of an inverted file.  Factors to consider when designing an inverted file are: collection and coverage, technological infrastructure, and technical details. (Walker and Janes, 1999)  Concentrating on the technical details, it is important to make a list of all words in each field of the record.  The following details DIALOG’s  (an online database system) process of creating an inverted file.  The list of words falls into a number of fields, such as: title, abstract, and descriptor.  Next, all the punctuations have to be taken away from the records (some databases decide to keep certain punctuation).  All the words in the records are capitalized.  So, each numbered record will have punctuation taken away and each word occupying its own line.  Each word (not stop words) in a field will have a number assigned to it.  As a result, there are four columns of data per line of information: word, record number, field, and word number (within field for that record).  (Walker and Janes, 1999)  The words are then all put into alphabetical order, resulting in an inverted file.  Understanding the basics of database construction helps in searching for information on information retrieval systems.  One thing is obvious from the design:  Finding information on a system requires translating concepts into words.  I will discuss this topic later. 


A controlled vocabulary is necessary in the design of an information retrieval system.  The use of controlled vocabulary is especially strong in online databases and online catalogs.  Controlled vocabulary establishes authority for a set of terms.  For example, controlled vocabulary can make an author’s name the established term, so that searches run smoother and searchers do not have to guess: Mark Twain.  In this way, terms what are describing the same concept (such as Mark Twain) can be brought together, so that pieces of information about the same concept do not become scattered.  Controlled vocabulary is also used for subject headings, index terms, and descriptors.  


Also, DIALOG and other databases have a list of stop words, those words so common that they are ignored in searches, such as “the” and “a.”  DIALOG has a list of reserved words, words reserved for use by the system, such as the Boolean words “AND” and “OR.”

A collection of records form a structure of the information retrieval system.  From inverted files, many different fields are constructed for the purpose of easier access to information retrieval systems.  A record in such a system may become quite complex, because it is filled with many fields (going well beyond title, abstract, and descriptor).  DIALOG indicates their fields with two letter abbreviations, while a MARC record indicates their fields with numbers. (Walker and Janes, 1999)  These examples are structures of systems where field tags accompany textual information.


Another kind of structure is the structured text which represents internal structure of documents as well as meta-information. (Walker and Janes, 1999)  Internal structure represents the content of the actual text, for example: lines of a poem.  Meta-information represents can include such things as date and edition.  HTML is an example of a structured text.  

Query

Next, let’s discuss the query.  When there is a query for an information retrieval system, the first thing is not to start searching.  Make sure the query is really appropriate for the information retrieval system and not some other type of information package.  Then I have to make sure I understand the query correctly.  After that, I begin a process for searching.  I will use a DIALOGCLASSIC as an example.  First, I want to learn if there are any relevant authors or articles/documents available.  I want to know of any relevant vocabulary or search terms available.  Second, I want to determine all the concepts in the query.  After I’ve determined the concepts, I want to translate the concepts into related terms for a search through the system.  Each concept probably  needs two or three terms.  Each query usually contains more than one concept (normally three concepts).  On DIALOGCLASSIC, I have to choose which database(s) to perform my search on, therefore, I ought to look through the subject classification of DIALOG databases to pick-out the ones I think are most relevant.  Beginning the search, it is useful to use Boolean logic (AND, OR, NOT).  AND will narrow a search with two or more terms.  OR will enlarge a search by adding two or more terms.  NOT will discard all records with the NOT term(s) in their field(s).  After the results come in, it may be necessary to widen or narrow the results (hits).  Search hits have the recall and precision terms.  Recall refers to the largest possible hits for a search, and precision refers to the usefulness of hits for the searcher.  Thus, if I want a bigger recall, I widen the search parameters, and if I want greater precision, I narrow the hits list.  Truncation/wildcard are a way to increase recall.  Truncation of a term comes at the end of a term, and it makes the system recall all other terms after the last character, for example: “librar?” will retrieve library, librarians, libraries, librarian, librarianship, etc.  Wildcard is used for greater recall, and it is placed inside a term so that it covers all characters in that wildcard spot, for example: “wom?n” will cover woman, women, and womyn.  If I wanted more precise results, I can narrow hits by using proximity operators.  These will locate words within a certain number of terms from each other, for example: “bill(w)clinton” will recall only those terms that place “bill clinton” next to each other (where (w) can mean a space) or with one word intervening.  There is a variety of proximity operators in DIALOGCLASSIC, all used to create more precise hits.  Searching within a field may also yield more precise results; for example, I could search for a term(s) within the Descriptor (DE) field in DIALOGCLASSIC.

There is also the pearl growing technique used for greater precision.  Analyzing my first set of results, I can pick out terms from those most useful records and perform another search with those terms.  Another technique is to string longer, more complex search equations together for precision.  These equations need some experimenting from the searcher to find the right formula to expand a broad, simple equation, into a narrow, precise equation; this technique is called the “successive fractions” strategy.  Another strategy is building simple equations, each representing a concept, and later tying them together; this is called the “concept building” technique.  There are ideals to strive for in precision and recall, with the magical number thirty being the best number of hits for a search.  But this view may not be right for each search. (Bates, 1983)  Each search may require more or less hits of the magical thirty; the experienced searcher knows that reading through the list of returns may turn-up great results.  Personally, I have looked up to fifty hits and found something truly useful on forty-one!  I have also had a return of four, but one of those happened to be the correct answer.
Having just gone through an example of search techniques in DIALOGCLASSIC, I must add the caveat that not all database systems have the same amount or kind of functionality as DIALOGCLASSIC; therefore, it is important to read “Search Tips,” “Help,” etc. to understand what the capabilities are of any specific system.

Internet searching allows for some of the search abilities of databases, but internet search engines do not have the capabilities of database systems.  One difference is the search engine’s inability to keep a history of searches.  This important feature in databases allows the searcher to glance back easily and use past searches to help future attempts.  Advantages to internet search engines versus databases are: search engines are free to use (as long as one can get a connection online); search engines return a large recall very easily; and search engines are simple to use.  In an internet search engine query, I can use the same functions as in a database.  The following functions are shared by both systems: Boolean search (AND, OR, NOT); keyword search (looks for one word or combination of words); nesting (creating a search string using Boolean search and punctuation and/or abbreviation); phrase search (looks for exact phrase); scoring or ranking (putting results in order from the most relevant first); and truncation (same as database search). (Geringer, 2004)  As with databases, performing a search on a search engine requires some reading of the search tips, so that one applies the correct characters to perform a function, such as truncation.  Searchers can use the advanced search options to help narrow their searches.  These searches are searching the content of web pages (remember, it is organized in structured text).

There are other sources on the internet that aid in the answering of queries.  Internet directories such as lii.org and yahoo.com may yield great results for a particular search.  Directories are created and maintained by humans (as opposed to search engines that send “crawlers” into the net to collect new pages automatically), thus the quality of their results will be higher than search engines.  Specialized directories focus on one subject area, for example: biology.  These directories are expected to cover more in-depth areas.

Internet queries can also be searched through clustering search engines, such as clusty.com.  These search engines group the results in subjects besides showing the ranked results.  The searcher can then narrow their focus to the subject group they are interested in.


Dogpile.com is a metasearch engine.  Internet queries run through these systems will return pages that have meta-data that pertains to the search term(s).  Meta-data is provided in the descriptor field of an HTML web page.  Metasearch engines search the tag descriptions of the web pages (the other level of structured text).

Certain internet queries require access to the invisible web in order to find an answer.  This topic is very broad, so I will only mention one area: government.  Much U.S. government internet information is in the invisible web because documents are in PDF, and search engines are not able to catalog PDF’s.  A way into this information is to go to usa.gov.  
Evaluation


One way to evaluate a search is to see how the recall balances out with precision.  The evaluation of how successful a search is depends on the criteria of the search, because if I want high recall but instead have high precision and low recall, my search is a failure.  The reverse scenario is true, as well.  Keeping this in mind, manipulating a search to get to either higher recall or precision will almost always result in a lowering of the other number, so that higher recall will lower precision and vice versa.  Knowing this, it is important for the searcher to understand his/her target, be it recall or precision.  Thus evaluating a search will lead the searcher to understand how to change their search for a more satisfactory result.  After I perform a search that requires high precision, I must analyze my results to see what clues will bring greater precision in my next search.  It may be that I can employ pearl growing to get better precision.

A related question to evaluation involves relevance.  In order to evaluate a search, I have to decide if the documents are relevant.  This concept of relevance can be a hazy depending on the searcher, circumstances, and perceptions.  What one searcher judges as relevant may be irrelevant to another.  Or what once was relevant in a past search has now become an irrelevant return for the current search.  Also, searchers may be performing searches for clients, thus possibly complicating the process of searching.  With both client and searcher involved, now there are two sets of perceptions and values involved.  One way to solve this problem is to design an information retrieval system with many related terms connected to one controlled term, so that it covers much more territory, and increases the likelihood of relevance.  This may reduce precision, which means that the system must have a wider array of precision operators to allow for precision searches.

I can also evaluate the search capabilities of one system versus another.  This involves discussing the precision and recall capabilities of compared information retrieval systems.  In such a discussion, I am also discussing how useful one system is as opposed to another.  Systems may be more useful in one area and weaker in another.  Usually comparisons of strength and weakness relate to relevance; does a certain system give me the relevant materials I am searching for?

Evidences


The first piece of evidence discusses design.  It is based on a simple keyword index of abstracts.  I discuss aspects of the creation of a keyword index and list one example of an abstract converted into a keywords list.  The different aspects of keyword indexing include: stop words, stemming, and truncation.  The choices made regarding the parameters of the keyword index are discussed in regards to their ramifications for database design in general.  One test of quality for a database is its ability to retrieve relevant records for a search.  Design must satisfy this relevancy test if it is to be successful.

The second piece of evidence contains a few questions and answers from a Libr 244 course (Introduction to Online Searching).  All searches are done on DIALOGCLASSIC.  The first question deals with using proximity operators.  Question two deals with analyzing my answer for question one.  Questions 3-7 deal with one particular search, but breaks down the process into several parts:  1.) identifying concepts and terms  2.) creating a search string  3.) asking questions of any potential clients to clarify the search  4.) displaying the search history and results  5.) brief evaluation and selection of records.

My last piece of evidence deals with evaluation.  Once again, the evidence comes from questions and answers done for the same course as above, Introduction to Online Searching.  The first question requires running the same search on two different search engines and evaluating the results.  I compared results from the two systems and discussed why I thought results differed.  The second question demands a comparison of various databases, which is an evaluation of different information retrieval systems, after running the same search query for each.  I also had to explain why I thought results were different from question one.  The third question asks for comparisons between different databases (other than the ones compared in question two) after running essentially the same search.  I had to evaluate and decide which of the three groups of information retrieval systems that I ran the query on (group one for question one and so on) had the best results.  I had to explain why.
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