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Mastering search:
the semantic edge

The US government has a search problem. It generates billions of pages every year, from tax audits and budget
reports to the president’s daily intelligence brief. Classified data alone is growing at an estimated rate of 50 million

documents per year.!

When searching for information, no one has a tougher job than intelligence analysts. Crucial information is scattered
among data silos, each with their own specific search tools. Locating the right information is the most time-intensive part
of their day, leaving a thin sliver of time to read, synthesize, and write.

Artificial intelligence can help analysts find the information they need, particularly with a new technique called semantic

search. But to understand the analysts’ dilemma, one must understand the tool they use today: boolean search.

A search nightmare

Crafting a good boolean query is a painfully learned art.
Consider this boolean query used to find relevant documents
about Ukraine’s relationship with NATO member states:

([*Wkraina farsign ralatians"~5 OR "Ukraing diptamatic relations"~5 OR “Ukraira diplamacy™~5 0f "Ukraing
intarnational affairs"~5 DR *Ukraine forsign palicy-5 OR "Ukraing intarnational diplomacy”®~5 OR "Ukraina-Russia
conflict®~5 OR “Ukraine military cooperation®-5 OR "Ukraine security cocperation®~5 OR “Ukraine defense
coaparation’~5 0f "Ukraine military equipment”-5 0F "Ukraine arms trade”~5 OR "Ukraing sanctions™-5 OR "
Ukraina peace negotiations-5 OR "Ukraine canflict resolution”-5 OR *Ukraine ceasafire agreament™-5 OR "Ukraing
regianal sacurity®~5 OF "Ukraine alliance bullding"~5 R "Ukraine strategic partnarship®~5 Of *Ukrainian fareign
relatians"~5 OR "Ukrainian diplomatic ralations"~5 OR “Ukrainian diplomacy™~5 OR “Ukrainian intermational
affairs"~5 OR "Ukrainian foraign policy"=5 OR "Ukrainian internatianal diplomacy” =5 OR "Ukrainian military
coaparation'~5 [ " Ukramian security cooperation”~5 R "Ukrainian defense cooparation®~5 OR "Ukrainian
military equipment"~5 OR *Ukrainian arms trade”~5 OR "Ukrainian sanctions®~5 OR * Ukrainian paace
nagotiations"-5 OR "Ukrainian conflict resolution”~5 OR "Ukrainan ceasefire agreemant”~5 OR "Ukrainian regional
security’~5 OR "Ukrainian alliance bulding~5 OR "Ukrainian sirategic partnership®~5) AND {
1 Marth Atlantic Treaty Organization ) AND [ 1) United States OR 1% Unsted Kingdom OR [ Ukraine O
England OR "Britain® O 1% Franee OR f Germany OR F Canada OR o} Iialy OR (% Spain OR
Paland OR 1) Metharlands OR Balgiurm OR % Grsace OR 0% Turkey OR % Danmark OR 1) Nonway
OR 1 Portugal OR (5 Hungary OR ) Czech Republic OR ( Slovakia OR (] Romania OR (7 Bulgara OR
Estonia OR (7 Latvia OR (7 Lithwania OR (7 Slovenia OR (7 Croatia OR (0 Albania OR |1 Montane g
OR Nerth Macedania OR | Bosnia And Herzegowing OR () Sarbia OR 0 Kosows OR (0 Cyprus OR
Washington, D.C. OR London, England OR Paris, lle-De-France OR Barlin OR Ottawa, Ontario
OR %) Rome, Latum OR (7 Madrid OR |7 Warsaw, Mazovia OR (%) Amsterdam, Narth Helland OR
Brussals, Brussals Capital OR () Athans, Attica OR %) Ankara OR ) Copenhagen, Capital Region OR
Oslo OR (% Lisbon OR (% Budapest OR 7 Prague, Praha OR () Bratislava, Bratislawsky OR
Bucharest, Bucuresti 0 |17 Sofia, Safia-Capital OR (7 Tallinn, Harumaa OR () Riga OR
Livbljana OR (7 Zagred, City 0f Zagrets OR (7 Tirana, Tirane OR (7 Padgarica OR 7 Skopja, Karpos OR
Sarajevo, Faderation Of B&H 0& | Belgrade, Central Serbia Of |5 Pristina OR 1% Nicosia ) AND [
2 Viadimir Zelansky OR 1 Volodymyr Zalenskyy OR 2 Valodymyr Zalenskiy 0F 7 Volodymyr Zetanskiy OR
2% Rushan Stefanchuk OR /. Tvan Bakanov OF 2 Dmytro Razumbow. O “Cteksandr Darmdiok” 0f
2% Ihor Zhowkva 0 | 1L Oleksiy Arestowych OR "advisar” OR "adwiaerl) AND NOT (title:(hve updatesh OR title:
[ukraine latest))
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In boolean search, an analyst can’t simply search for “Ukraine
foreign relations” because that will retrieve only documents
with those exact words. Intelligence analysts spend hours
honing their boolean searches over and over until, finally, they
get the results they need. Good booleans get passed down
from analyst to analyst like treasured family heirlooms.

Dream search

What if our analyst could search with a simple plain lan-
guage query? She simply types “What are Ukraine’s
relationships with NATO member states?” and the docu-
ments that come back are about exactly that, regardless
of whether they include those exact words. Even better,
the most relevant parts of the retrieved documents are
highlighted. This is semantic search. Rather than having
the user define what counts as relevant, the search system
“understands” the meaning of the user’s query and re-
trieves documents with truly relevant content.

In semantic search, every chunk of text in your documents
and your query is assigned an address in a high-dimensional
“semantic space”. The system then gathers up documents
that are in the same semantic neighborhood as her query.
The closer they are in the semantic space, the higher the
relevancy. The breakthrough that makes this possible is an
Al tool called a language model.

Voila! Now you understand the core concept behind
semantic search.
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Even better search

What if instead of search, our analyst could just ask the
question that motivated her search in the first place?

This is semantic question-answering. The trick is to add
a large language model to the end of the search flow.
Taking the user’s question and search results, the model
generates a direct answer to the user’s question, including
in-line citations to sources.
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Primer has semantic question-answering deployed in
products serving US Defense and IC customers. To the
right is a screenshot showing it in action.

With the help of Al, analysts can now engage with the vast
corpus of government data in a more natural way, unbur-
dened by booleans. This translates to faster analysis and
faster decision-making.
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Ukraine has applied to join NATO [1]and NATO has pledged firm support for Ukraine and regular reviews
of its progress towards membership[2]. However, Ukraine's entry into NATO has been blocked due to
concerns about escalating the confrontation with Russia [3]. President Biden has expressed that Ukraine
is not vet ready for full NATO membership and that bringing Ukraine in while at war with Russia could
risk a full-blown conflict [4] . The specific details of security guarantees for Ukraine against future
invasions will be further discussed during the NATO summit[2]. Russia perceives Ukraine's potential
membership in NATO as a significant threat to its national security and regional influence, as it would
bring NATO's military infrastructure closer to Russia and limit its ability to exert influence over

neighboring countries [5].

Verify the information with sources below
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ceneracrv) Zelensky to Meet With Biden at NATO Summit

(Document PM) ...In its communique, agreed to by all 31 NATO members, the alliance says that "Ukraine's
future is in NATO, promising to continue to support the country in its war against Russia and to engage
the alliance's foreign ministers on a periodic review of Ukraine's progress toward reaching NATO

standards...
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@ USA TODAY
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ceneracey) 'NATO maintains the upper hand' as experts say alliance plan good for

1 https://www.nytimes.com/2023/01/27/briefing/classified-documents-government.html
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