
Winning together: Bridging the gap 
between academia and industry

Radim Řehůřek, Ph.D.
rare-technologies.com
@radimrehurek

https://twitter.com/RadimRehurek


MSc: SVMs on bio data, 2005
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1. Managing risk
2. Ownership & Sustainability

Academia vs industry friction points



Friction point #1: Managing risk

Risk is the fundamental axis for a business
● Fear of new things destabilizing hard-won processes
● vs. fear of becoming obsolete.

Source of friction:
● business: wants everything repeatable, replaceable, orderly
● research (art, craft, ...): unique, novel, creative



Managing risk: Business horror, 
researcher’s dream?

● Scariest thing to 
business: magic 
opaque black-box at 
the heart of your 
business.

● Aka “Computer Says 
No”.

● Opposite of 
decreasing risk, 
repeatability.



Managing risk: Take “SOTA” easy

...except disagree with “hack” as pejorative!



Managing risk: The Mummy effect



Managing risk: Aggregate numbers

“The purpose of computation 
is insight, not numbers.”                   
- Richard Hamming



Managing risk bridge #1:
Basic sanity checks
● unit tests (harmful!) utopia BUT:
● concrete logging and asserts instead of comments

○ sprinkle a few {random | head} data samples at various places along 
the data pipeline

● eyeball logs for anomalies
○ human brain still the best anomaly detector
○ does the data at each pipeline point match your expectations?



Managing risk RARE bridge #1:
Basic sanity checks

Cheap wins:
● catch word2vec vocab
● catch binary data in tokens



Managing risk bridge #2: 
Interactive demos

● Publications needed for citations, but times are 
changing.

● Blog posts, reproducible notebooks, visualizations, 
interactive web prototypes!

● Guaranteed to learn unexpected things about your 
system.

● “More eyes make all problems shallow”



Managing risk RARE bridge #2: 
Interactive demos



Friction point #2: Ownership & 
Sustainability 



Ownership & sustainability:
The arXiv deluge
Used to be:
● Public scrutiny from low-volume peer reviews
● Publications high added value

Now:
● “Publish or Perish” crapshoot, flag-planting
● Twenty-seven percent of papers in the natural 

sciences are never cited.
○ fact 

http://onlinelibrary.wiley.com/doi/10.1002/asi.21011/abstract

● Only 1.6 people, on average, read a PhD 
thesis, and that’s including the author

○ joke (?)

http://onlinelibrary.wiley.com/doi/10.1002/asi.21011/abstract


Ownership & Sustainability:
Academic incentives for code & tools :(

http://wstein.org/talks/2016-06-sage-bp/bp.pdf



Ownership & sustainability bridge #1:
Less fire & forget
● “What am I looking at? Why is this important?”

○ Spend more effort on articulation of context, motivation, use-cases.
○ Blog: Do a layman version, without the acronyms and “obvious” 

assumptions.
○ Notebooks and interactive plots; legacy publication business ossified
○ Release a reference implementation (obviously)

● “Explain” = GOLD
○ Model interpretability
○ Getting the problem right >> SOTA
○ Real impact in understanding the goal, requirements, constraints, 

success metrics, data...



Ownership & sustainability bridge #1:
Less fire & forget



Ownership & Sustainability Bridge #2: 
Financial support

● Support talented students: BSc, MSc, PhD
● 1-on-1 mentoring, teach ownership by doing:

○ social: group collaboration, task planning
○ tooling: git, SSH, remote work, testing
○ sanity checking, evaluation
○ presentation: blogs, visualizations

● Sponsor hackathons, meetups, conferences
● Support open source, standard implementations
● Organize competitions



Ownership & sustainability bridge #2:
Financial support



On competitions...

● Good: practical tasks, valuable 
datasets

● Bad: data hacking, silly winning 
ensembles, brittle models
○ inevitable: players ± same 

intelligence as rule makers, 
but greater in numbers

● Teaches quality (maybe), but still 
not ownership

Real competition heroes = 
ppl who prepare the tasks 
and data?



Ownership & sustainability bridge #3:
Provide entropy
● The world changes constantly

○ What is worth 
optimizing? When is stuff 
good enough?

● Subject Matter Expertise 
GOLD

● Science needs external 
validation and feedback to 
avoid problem overfit.

● A well-articulated business 
problem can launch entire 
research disciplines.



● National and EU consortial 
projects (Horizon2020)
○ Industry to provide data and 

use-cases
○ Academia to publish research
○ Industry to provide feedback on 

applicability
● Private research increasingly 

more important
○ Keep sharing data, infrastructure, 

tools, know-how

Ownership & sustainability bridge #3:
Provide entropy



Ownership & Sustainability bridge #4:
BigCos and GigaLabs

● Lobby for a higher academic impact of non-pub 
artifacts (SW, tools, repeat studies...).
○ vs the publishing industry racket

● Reduce dependence on an “academic” career
○ Cross-pollinate: open environment, researchers cycle.
○ Helps the SOTA/entropy problem too.
○ Traditional research institutions for Non-BigCos benefit.

● Less focus on ultra-permissive licenses, sets a 
non-sustainable standard.



Ownership & sustainability bridge #4: 
BigCos and GigaLabs



Pointy haired mng vs ivory towers vs sleazy 
marketing vs clueless engineers vs snake oil 
salesmen vs dishonest lawyers...

Everyone running as hard as
they can!

The Bridge of Respect



Academia
● Realize unaddressed risk is nr. 1 rage-factor for companies
● Embrace context, new modalities to present and support results
● Take ownership of results
● Walk before fly

Industry
● Inject entropy, provide utility feedback & data for academic problems
● Actively participate in building skills outside of academic core expertise
● Share resources, sponsor joint events, mentorships, open source
● Lobby for academic incentives of quality & ownership
● Deemphasize SOTA: demand introspection, insights, error analyses

Building bridges: Summary



Releasing a new open 
source library: Bounter!

Bonus announcement



Counter from stdlib

A useful class (since Python 2.7):
● count freq distribution of events in logs
● in ML and NLP: building dictionaries, count event 

co-occurrences, n-grams, collocations, ...



Collocation = a group of consecutive words that typically go together:

● Useful to treat as a single unit of information in NLP.
● “New York”, “Olympic Games”, "network license", "Supreme Court" 

or "elementary school".
● Detect automatically, e.g. Pointwise Mutual Information (PMI)

Challenge: need frequencies of tokens, 2-grams, ...

Collocations on EN Wikipedia



Counter / dict needs 31 GB RAM!
● 179,413,989 distinct bigrams out of 1,857,420,106 total.
● + Python’s object overhead.

Why Bounter?



● “Memory-bounded Counter”.
● Key observation: Exact counts not terribly 

important (especially in the high-frequency 
ranges) => approximative algorithms!

● Written in C + Python API ala Counter.

Bounter



Contains 3 algos, progressively more functionality:
1. cardinality estimation: HyperLogLog (kBs RAM for billions items)

2. + also individual item counts: Count-Min Sketch

3. + also items()/keys()/iteritems() etc: optimized hash table

Bounter under the hood



Benefits of Bounter



● MIT license
● get it from:

○ pip install bounter
○ https://github.com/RaRe-Technologies/bounter

Bounter install & support

https://github.com/RaRe-Technologies/bounter


Thanks!
http://rare-technologies.com

HIRING ML INSTRUCTORS FOR OUR 
PUBLIC COURSES!

@radimrehurek
@raretechteam

@gensim_py

(open source stickers up front)

http://radimrehurek.com
https://twitter.com/RadimRehurek
https://twitter.com/RaReTechTeam
https://twitter.com/gensim_py/

