Shopping Robots for Electronic Commerce 
Electronic commerce has come of age. According to a study by IDC Research, Web commerce will grow from $2.6 billion in 1996 to over $200 billion by 2001. After years of tire-kicking and window-shopping at merchants' Web sites, users have started to spend serious money on the Web. Part of this boom is due to the attractive navigation and search tools cropping up on the Web, and to smart personal shopping agents called "shopbots." 

TRADITIONAL INFORMATION RETRIEVAL & ELECTRONIC COMMERCE 

Online shopping has many advantages. At your convenience, you can breeze through the floors of a Web department store in seconds, get from one shop to another or from one mall to another in no time flat. It takes only a click to get from Macy's in New York to a specialty store in Hong Kong, if you rely on one of the classified Internet shopping guides on the home pages of the major Internet directories, such as the Infoseek Shopping Channel or the Lycos Shopping Network. Independent Web sites also provide comprehensive lists of Web stores, such as IMALL Marketplace (http://www.imall.com), or the All-Internet Shopping Directory (http://all-internet.com). 

Merchants are also very anxious to get you to visit their virtual stores, placing banner ads on other sites to attract potential customers to their doorsteps. From there, the merchant offers browsable product directories, searchable databases, detailed textual information, and even product photographs. The best sites show the features and price of two or three brands or models side by side in a tabular format. Microsoft's CarPoint even shows you the interior of many of the cars in video clips where the user can control the speed and direction of the camera. 

Many large online bookstores offer more sophisticated browsing and searching facilities than the online public access catalogs of libraries. The music and video stores list the tracks of the albums selected, the names of the contributing artists, and many show images of the front and the back of the album, and offer 30-second song samples. When did you get anything like that from the catalog of your A/V library? 

True, the punctuation may not follow the AACR2 rules or their interpretations by the Library of Congress, but that's okay as long as the customers can find the books, movies, videos, cassettes, or CDs of their favorite authors, actresses, directors, conductors, or crooners. As a matter of fact, I have not seen any library catalog that has such perfect authority control as the Internet Movie Database. It also leaves every library film and video catalog in the dust when it comes to uniform, alternate, variant, parallel, translated, original, and you-name-it titles, or pen names and pseudo names. 

SMART SHOPPING AGENTS 

I am going to rave about a special software category that makes online shopping even better. These are "shopbots," or shopping robots that take your query, visit shops that may have your product, bring back the results and present them in a consolidated and compact format that allows comparison shopping at a glance (or two). 

The only traditional information retrieval system with anything similar to this is the OneSearch feature of Dialog (and in some ways its DIALINDEX, Journal Name Finder, Product Name Finder, and Company Name Finder databases). A seasoned cross-database searcher will particularly appreciate how effectively shopbots treat the syntax variations in titles, and names of authors, artists, performers, and products across the databases of various shops. 

Most shopbots currently specialize in shopping for books, music and video merchandise, consumer electronics products (TVs, VCRs, CD players), and computer hardware and software. They query merchants' databases simultaneously when you present your request-acting somewhat like Dialog's OneSearch that goes to the databases specified by the user, runs the queries in all of them, and posts the results. 

The agent software for car and airfare shopping use a different methodology, similar to the Dialog Finder databases that build a database from the primary databases by collecting, storing, and organizing information, and then answer your query from these databases. The Dialog Finder databases are updated once a month. The car and airfare data collection and database updating is more frequent, but not at the moment of the query. The programs used by the car and especially the airfare shopping sites can find bargains worth hundreds of dollars for the same model or flights. They deserve an in-depth study, but are not included here because they represent a different category from shopbots. 

The choice in merchandise types offered by shopbots is understandable. Shopping for books, music CDs, cassettes, or LPs often implies "known item" searching. Who has Garth Brooks' latest album, Steven King's best-selling thriller, or Disney's Pocahontas, and for how much? Even if the search has less precise criteria, the genre classifications are rather universal (thriller, suspense, romance, biography for books, or country, folk, zydeco, or new age music for CDs and cassettes). For consumer electronics, the product criteria are also well-defined and intuitive-and well-publicized by Consumer Reports (such as programmable channels, number of events that can be programmed, headphone jack, or dual head, freeze frame, commercial skip features for VCRs). Computer hardware and software is the most genuine target of online shopping-most customers look for, say, a screen capture software, a backup utility, a 4GB IDE hard drive, a DVD-ROM player, a 600dpi printer, etc. 

I have used a dozen shopbots and bargain-finder software agents, and have encountered shopping agents of varying scope and capabilities, ranging from PriceFinder that shops for memory and processor chips only (http://www.pricefinder.com) to a comprehensive and sophisticated client software like Shopping Explorer. In this review, I'll cover a selection of shopbots that represent the range of capabilities, deficiencies, and the major traits. Of course, beyond search and display capabilities, the variety of merchandise and choice of stores are also important features. 

BARGAINFINDER: A PIONEER SHOPBOT 

Andersen Consulting's BargainFinder is the mother of all Web shopbots. It was offered as an experiment by Andersen Consulting in late 1995. At the outset, it queried ten music Web stores to find an album. One-third of the shops quickly put it on its persona non-grata list, denying the shopbot access to their stores. Since its debut, the stores on its search list have changed, but the functionality of the program (and service) remain. The search capability is limited because the user has to specify both the musician and the album title. With these two pieces of information, the shopbot visits the stores and comes back with the prices, or with the message that it is barred from the store or the store is temporarily inaccessible. It advises users to browse themselves if the album is not found. 

BargainFinder deserves credit for its pioneer efforts, but today there are far better shopbots. Andersen seems to have put it on the back burner. 

BOOKBOTS 

Many shopbots specialize in a single product category. Bookstores are among the most popular target. Bargainbot (http://www.ece.curtin.edu.au/~saounb/bargainbot) represents the low end of the spectrum. It allows searching by title or author's surname. It is not a good idea to limit a search to the surname since there are far too many authors with same surname. If you specify both the title and the author it triggers an OR relationship rather than AND-a bad idea. Ozer as the author and video as a title word found Jan Ozer's book from two stores amidst a lot of books that had video in the title, but without Ozer as the author. 

Bargainbot checks ten bookstores, including Amazon, WordsWorth, and Books.com, plus relatively small ones including Ebooks Express and Readme Bookstores. For Amazon, it identifies the number of books found, but does not show the titles. In WordsWorth, it does a title browse operation instead of title searching, and lists ten items that may be totally irrelevant-though they are alphabetically adjacent. 

MX BookFinder (http://www.mxbf.com) has a better choice of bookstores, including Amazon, Powell Books, Booksmith, and the gargantuan Interloc with three million out-of-print titles. It also has far better search capabilities that include first and last name of author, title, ISBN, type of book (new, used, out of print), and the option to limit the search by a price range. The search is very fast. The result from individual stores is arranged in a nice tabular format, but the columns among shops don't always line up. Better tabular results would be much nicer than the inclusion of ISBN and lengthy notes in the summary results. 

PRICEWATCH FOR COMPUTER PRODUCTS 

Pricewatch (http://www.pricewatch.com) has a spartan look, but does a superb job in finding stores that carry a large variety of computer hardware products. It then summarizes the results nicely in a well laid-out matrix (Figure 1). The choice and amount of information included for each item is very good, although shipping information is often missing. Inclusion of the date when the price information was updated is unusual and very helpful. Both the dealers' names and the brand names are hot-linked, so you can get direct information about a product. I wish the output could be sorted by brand name. PriceWatch has a very good classification scheme that takes you to increasingly specific categories, or you can also search directly by keyword. You can't search by hardware platform or price range. 

MALL SHOPBOTS 

Bottom Dollar: This is a no-muss, no- fuss shopbot (http://www.bottomdollar.com) that searches for rock-bottom prices in several merchandise categories. It does not have a browsing option, but its keyword searching and merchandise-type filter may sufficiently limit the search. The radio button indicates that only one category can be searched at a time. The output is well structured and the selection of stores is excellent. (This shopbot is on the Online Inc. home page at http://www.onlineinc.com. 

Nancy Garman)

Netbuyer: Netbuyer (http://www.netbuyer.com) from Ziff-Davis is one of the best shopbots for computer hardware and software. Its Buying Advisor asks a couple of questions and makes recommendations based on the answers for the specific category of products (laser printers, CD-Recordable drives, spreadsheets, etc.). It has a simple keyword search and an advanced search option that lets you specify the most commonly used criteria for the product category. It shops at a large number of computer stores and presents the results in the best format I have seen. It groups products by models within brand names, and lists the stores alphabetically, along with a concise description, the price, and a series of symbols that indicate if the store deals in government and education orders, store hours, and how long it has been in business. 

You can select several products for a side-by-side comparison. Netbuyer will create a comparison chart listing all the major criteria used to evaluate the type of product (Figure 2). You may scroll in the chart horizontally and vertically, remove one or more products if they are of no interest, and display the comparison chart again. These comparison charts are based on the most respected evaluations published in the top-notch Ziff-Davis publications (PC Magazine, PC Computing, Computer Shopper, PC Week). There are links to the full text of reviews. 

Excite Shopping Search: Jango was the first fancy, almost zany shopbot that offered searching for books, music, computer hardware and software, and cigars in the best Web stores. It kept a shopping expedition interesting by live reporting with sound effects of its success or failure of contacting a store, retrieving information for the product, and how many more stores were yet to go. Excite bought Jango in the fall of 1997. Now Excite offers its Shopping Search service powered by Jango (http://www.jango.excite.com). 

Currently, only computer software and hardware, movies, and toys are searchable with Jango, but sports and leisure, flowers and gifts, and home and gardening merchandise are promised to come soon. 

The search template allows the users to specify a variety of search criteria. For software, you may enter the title of the software, the version number, the publisher, the operating system platform, and the format of the medium. For movies, there are two search slots to enter the title of the movie and the name of the director or the performer. There is an extra search slot to specify if you want to search for products or for reviews of the products. This is the only shopbot that handles the version number of the software, an important criterion for filtering the search. 

The output is excellent, providing a link to the store and to more detailed description of the product. A unique feature is that you can click on the column header to sort the listing by publisher, title, medium, platform, version, or store name. The default is increasing price order. 

Yahoo! VISA Shopping Guide: Yahoo! outperformed all the top Web search engines and guides in the shopbot arena in late 1997. Its shopbot is based on the Canopy software of Junglee Corporation. VISA sponsors this site, so it's no wonder that MasterCard sponsors the Excite shopbot. Currently, Yahoo! shopbots are deployed for three categories of merchandise-books, music, and computer electronics. The stores in each of these categories are top-notch. The search template is very simple, but offers searching by the (optional) combination of album titles and artist, book title and author, and category and brand, respectively. It is one of the fastest shopbots, especially considering the gigantic stores it visits (Amazon, Barnes and Noble, Powell Books, Book Stacks, Book Serve, CDNow, CD Universe, Music Boulevard, and MassMusic). 

The output is excellent and most times identifies the medium (cassette or CD, paperback or hardback), and the stock availability (except in the consumer electronics category) in addition to the usual elements. The display of shipping cost is useful, though incomplete and may need verification if you order more than one item. 

SHOPBOTS AS CLIENT SOFTWARE 

All these shopbots work from a Web server. This seems to be the preferred mode because many users are reluctant to download and install new client software. However, client software is the approach taken by two shopbot newcomers-Roboshopper and Shopping Explorer (and was the original mode for Jango). 

Roboshopper puts a little window on top of your preferred browser and offers to choose the product type through a pull-down menu. The merchandise categories include computer hardware and software (further broken down into subcategories), books, movies, music, clothing, cars and trucks, gardening products, and electronics. Having chosen the broad category, you select additional filters depending on the product category. For computer hardware, you may use product name and manufacturer; for software, the title and publisher; for books, the author, title, or subject, etc. For most other categories, the search options are not specific, and you enter a keyword. The few specific filters are not well chosen for every category. It is odd why you can search movies only by title, but not by performer. And when two different search criteria can be specified, e.g., artist and title for music, the search uses the OR operator. 

Roboshopper does not do a good job of standardizing the output formats to facilitate quick scanning, wastes at least 20% of the space for a frame that displays the name and URL of the store, and includes a lot of irrelevant information that makes the result list disorganized and ill-structured (Figure 3). There is a lot to be improved in this shopbot to make its download and installation worthwhile. To its credit, it is very fast, and it throws in a Web metasearch engine that searches the databases of the five major Web search engines. 

Shopping Explorer is the most customizable shopbot and has several unique and useful features. There are about 20 merchandise categories from antiques to pets to videos. Once you select a category, you type in the keywords and Shopping Explorer goes to explore the stores. However, before sending it off, you may customize the process by removing stores from the search (Figure 4). The choice of the 200 stores is helpful showing a variety of universal and specialty stores. For books, it checks 27 stores. 

You may also customize the shopbot to limit the search to stores in a given country or region. I wonder how many Web stores will open in some of the countries listed, such as Senegal and Suriname, or Antarctica and Burkina Faso, but the Web does not know boundaries, so their inclusion may be justified. 

Much more important is the ability to limit the search to items in stock through a checkbox, or-through a user-defined keyword-to paperback editions or cassettes or any other features that may appear regularly in product descriptions (such as operating systems for software products). These customized filters remain in effect even after the search session is over. You can download the current exchange rates for currencies, and ask the system to present the results in a selected currency. 

The results of the search are presented in ultra-compact format that is perfect for quick scanning. It is a pleasure to click on the column header and see the result list instantly resorted. The bad news is that the service costs a one-time fee of $20 (you can take a free test drive for 20 searches, though). For such a smart system, it is not a high price, especially for shopaholics, and especially for those outside the U.S. who may benefit the most from the customization features, and the prices. Looking at British prices for U.S. imprints (Figure 5), the one-time fee for the software is easily offset by the much less expensive U.S. prices. 

Shopbots in the Library? 

Who knows? In the future, shopbots and related agent software developments may have an impact on the software used for traditional information retrieval tasks. Based on what I have seen in the online shopping market, I would much prefer to have Amazon's software and a good shopbot running on an online public access catalog to what many libraries use for the OPAC, interlibrary loan, and acquisitions functions. 

DIAGRAM:  Figure 1: Pricewatch displays results in a well-designed matrix. 

DIAGRAM:  Figure 2: A side-by-side product comparison chart from Netbuyer 

DIAGRAM: Figure 3: Roboshopper's results list is difficult to scan and includes irrelevant information. 

DIAGRAM: Figure 4: The useful Shopping Explorer customization screen 

DIAGRAM: Figure 5: The compact and quickly-scanned results screen from Shopping Explorer 
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