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Abstract

Exploring the differences between keyword-based search, string search, mixed keyword search,
and user errors in search and how Raffle compares to all of these.

Raffle AI’s technology makes it possible to get excellent search capabilities for a knowledge
base and operates under a zero-shot model, meaning it works out of the box.

The zero-shot model allows AI to contextually understand the user’s intent, using Natural
Language Processing (NLP) and machine learning, even if the information is new, based on old
knowledge.

We will deep dive into how the Traditional Search technology is interior compared to the Raffle
Search technology and provide multiple examples between the two technologies. We will focus
on four categories; keyword searches, string searches, user errors in searches, and mixed
keyword searches.

Traditional Search

Keyword-based search
Traditional information retrieval uses keywords and tags in an almost exclusively
engineered approach to search, meaning it is tedious and costly. It is based upon
matching each word, or term, in the search query against each document in the
knowledge base.

Term-documents matches get a score according to a ranking function that considers how
frequent the term is overall in the knowledge base and how long the document is. So a
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match with a rare term in a short document will score higher than a more frequent term
in a longer document.

Terms are treated as independent, so the final ranking score for a document is the sum
of the scores for each of the terms in the query.

A famous scoring function is BM25 is used in the open-source information retrieval
system Apache Lucene.
Lucene is at the core of the Elastic and Algolia enterprise search solutions; therefore,
these perform very much like Lucene.

Apache Solr, which we have also benchmarked Raffle AI technology against, is also an
application built on top of Lucene.

Traditional search technology can be extended in a number of ways, such as boosting
specific fields (for example, a match with a title can get a higher score than a match
within the text), synonym lists, stemming, and taking hyperlinks and other non-content
signals into account.

Here we see a website for a multinational professional service provider, before and after
Raffle. Before adopting Raffle Site Search, a single keyword search would result in a
poor solution that often did not resemble the word searched. While with Raffle, the model
understands that the search keyword and the context of the content need to match, thus
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returning accurate search solutions every time.

String Searches
Similar to keyword-based search is string search, where the algorithms attempt to find
one or several terms within the string to return the correct document.

Within computer science, string searching algorithms attempt to find a place where one
or several strings are found within a larger string or text. The algorithms that string
search operates on are engineered to be able to find those terms listed.

The SuperC and other Programming Development Managers (PMD) compare data sets
of unlimited size and record length at the file, line, word, or byte level.

For example, enter the string, meaning the service of words or terms you are searching
for, and SuperC can find a compatible match. The terms or words in the string do not
need to be in uppercase or lowercase in the original data sets unless you have selected
the Case sensitive option, in which case, only strings matching the exact string are
found. PDM allows you to search for a character or hexadecimal string, meaning a
combination of the digits 0-9 and characters A-F, in source physical file members or data
physical file members.

The website search shown belongs to a software company that specializes in risk and
compliance management. As we can see, the search does not return correct results from
string searches. It begins to find a perfect match on individual words which is what
traditional search engines do.
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However, Raffle Site Search produces the correct results as the string search is
understood using Natural Language Processing (NLP) to gather the contextual
relationship of the words used. This allows your users to find the answer to their inquiries
quickly and reduces customer support calls and increases customer satisfaction.

Mixed Keyword Search
A combination of keyword and string search is a mixed keyword search where you have
several keywords listed that may or may not correlate. Each word or term is then read by
the software returning documents that have those keywords.

The issue with this type of search is that the context of each keyword and how they
correlate is not understood by the search; thus, you may have numerous documents that
are not relevant to your search.

Each of these types of searches falls short in its own way as they almost never deliver
exactly what the user is searching for, resulting in lost time.

This multinational professional service provider website search can not handle a mix of
keywords. The search results are atrocious and do not offer what a user may be
searching for, whereas the Raffle Site Search returns results that match the search
quarry.
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User Errors in Search
We are human. We make mistakes, especially when quickly searching for information.
Users may have a misspelling, grammar mistake, or misplace a word leading to an
inaccurate search.

Keyword, string, and mixed keyword search takes time to program and is fickle to use as
one mistake or misspelling on either end results in errors that lead to information being
lost. These types of keyword searches can only solve a problem if they are constantly
maintained and corrected.

Opposite to keywords, there is natural language processing (NLP), which allows
customers and employees to type in their own words with misspellings in different
languages, and grammatical issues and can still produce the data that is being
searched. NLP is the future that surpasses keyword searches.

On the left, you see an error in search from a multinational SaaS corporation that uses Coveo,
which is also based on traditional search as a core element. How many times has this popped
up and left you confused and at a loss? But with Raffle, no matter the misspelling or mistake in
the search or the document, there will be answers.
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Current Search is broken

Getting correct answers in almost all search cases rather than in a maximum of only 1/3 of
the search cases makes a huge practical difference.

Additionally, when replacing traditional search with Raffle, there is no maintenance or
tweaking, and the users don’t have to think about how they spell, what exact words they
use or if they need to explain something in sentences instead of single words.

With Raffle Search, the number of useful answers more than doubles compared to
traditional search out-of-the-box!

For the real use case of having a Raffle Search model set up for each customer, the
performance will be between 78�91% compared to a maximum hard cap of 38%.

Traditional search is broken and needs to be improved to meet the future. One of the strongest
trends in technology for the past ten years is the data and machine learning-driven approach.
The engineer should no longer design the solution but rather design a learning system that,
when trained on data, gives a better solution than the purely engineered one.
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Gartner in 2019 states that “by 2025, customer service organizations that embed AI in their
multichannel customer engagement platform will elevate operational efficiency by 25%.”

Raffle Site Search can directly improve the search results of a website allowing customers to
find the information they are looking for with 96% accuracy. As our model is pre-trained using
over 70 thousand high-quality data sets, our search starts with operational efficiencies of a
stunning 78% accuracy, while the best traditional search efficiency reaches a hard cap of 42%.
Raffle, by far, offers the best search and even continues to learn and improve so there is no
need for manual maintenance like traditional search engines requires.

Moreover, Raffles AI-powered search is a zero-shot model that starts working from day one and
understands the contextual relationship between words individually and in a string sentence
returning the exact solutions. No code, no maintenance, and no fear of typed mistakes.

Raffle offers two products Raffle Workplace Search and Raffle Site Search. Raffle Workplace
Search is revolutionary for employee search of the company’s knowledge bases, while Raffle
Site Search is used for customer search.

Both Searches have Raffle Insights that gathers advanced data from the search, clustering
trending questions and knowledge gaps, mapping out the content to give a clear overview and
benchmarks in industry and size. Also resolution rates and other optimization rates allow our
customers to stay ahead of the curve.
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