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4. The Impact of Artificial Intelligence on Innovation: An

Exploratory Analysis

From the book The Economics of Artificial Intelligence

Iain M. Cockburn, Rebecca Henderson and Scott Stern
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4.1 Introduction

Rapid advances in the field of artificial intelligence have profound implica-
tions for the economy as well as society at large. These innovations have the
potential to directly influence both the production and the characteristics of
a wide range of products and services, with important implications for pro-
ductivity, employment, and competition. But, as important as these effects
are likely to be, artificial intelligence also has the potential to change the
innovation process itself, with consequences that may be equally profound,
and which may, over time, come to dominate the direct effect.

Consider the case of Atomwise, a start-up firm that is developing novel
technology for identifying potential drug candidates (and insecticides) by
using neural networks to predict the bioactivity of candidate molecules. The
company reports that its deep convolutional neural networks “far surpass”
the performance of conventional “docking” algorithms. After appropri-
ate training on vast quantities of data, the company’s AtomNet product
is described as being able to “recognize” foundational building blocks of
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Abstract

Artificial intelligence (AI) is producing highly beneficial impacts in many domains, from
transport to healthcare, from energy distribution to marketing, but it also raises concerns
about undesirable ethical and social consequences. Al impact assessments (AI-IAs) are a
way of identifying positive and negative impacts early on to safeguard Al’s benefits and
avoid its downsides. This article describes the first systematic review of these AI-1As.
Working with a population of 181 documents, the authors identified 38 actual AI-TAs and
subjected them to a rigorous qualitative analysis with regard to their purpose, scope,
organisational context, expected issues, timeframe, process and methods, transparency
and challenges. The review demonstrates some convergence between AI-IAs. It also shows
that the field is not yet at the point of full agreement on content, structure and
implementation. The article suggests that AI-IAs are best understood as means to
stimulate reflection and discussion concerning the social and ethical consequences of Al
ecosystems. Based on the analysis of existing AI-IAs, the authors describe a baseline
process of implementing AI-IAs that can be implemented by AT developers and vendors
and that can be used as a critical yardstick by regulators and external observers to evaluate
organisations’ approaches to Al.
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Abstract
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great success and become a milestone in the field of artificial intelligence (Al). Owing to

sophisticated pre-training objectives and huge model parameters, large-scale PTMs can



Abstract

Large-scale pre-trained models (PTMs) such as BERT and GPT have recently achieved
great success and become a milestone in the field of artificial intelligence (Al). Owing to

sophisticated pre-training objectives and huge model parameters, large-scale PTMs can
effectively capture knowledge from massive labeled and unlabeled data. By storing

knowledge into huge parameters and fine-tuning on specific tasks, the rich knowledge
implicitly encoded in huge parameters can benefit a variety of downstream tasks, which
has been extensively demonstrated via experimental verification and empirical analysis.
It is now the consensus of the Al community to adopt PTMs as backbone for downstream
tasks rather than learning models from scratch. In this paper, we take a deep look into
the history of pre-training, especially its special relation with transfer learning and self-

supervised learning, to reveal the crucial position of PTMs in the Al development
spectrum. Further, we comprehensively review the latest breakthroughs of PTMs. These
breakthroughs are driven by the surge of computational power and the increasing
availability of data, towards four important directions: designing effective architectures,
utilizing rich contexts, improving computational efficiency, and conducting
interpretation and theoretical analysis. Finally, we discuss a series of open problems and
research directions of PTMs, and hope our view can inspire and advance the future study
of PTMs.

< | Previous article in issue

Keywords

Pre-trained models; Language models; Transfer learning; Self-supervised learning;
Natural language processing; Multimodal processing; Artificial intelligence

ABTODBI:

Han, Xu

(0] /, Beijing, China & 57205548124 @ CeeA3alb CORCID A% 370 Bbi? [lobaBbTe CBS3b ¢ Npodinnem Mendeley  CmoTpeTh Gonblue

5266

LIMTMpOBaHKA U3 4 080 dOKYMEHM I

76

NOKyMEHTHI

30

h-MHAEKC

£ Penaktnpoeatb npogounb ==+ lMogpoGHee

76 OOKYMEHTb!




Zhang, Zhengyan

[0) /, Beijing, China @ 57196122281 © CeAsaTb CORCID A% 3570 Bbi? [loGaBkTe cBA3b Cnpodmrem Mendeley  CmoTpeTs 6onblue
5493 42 17
LIMTUpOBaHKMA 13 5 218 doKYMeHmMbI JoKyMeHTEI h-WHAEKC
£ Pepaktvpoeate npodune === MogpoGHee
42 [IOKYMEHTbI
. .
Ding, Ning
@ /, Beijing, China @ 57216613998 ® CeA3aTb C ORCID M 370 BbI? [loGaBsTe CBsisb G Npodmnem Mendeley  CmoTpeTh Bonsiue
2160 56 18
LIMTMpOBaHWA U3 1 946 QOKYMeHM kI [oKyMeHThl h-WHAEKC
£ PenaKktupoBaTb Npounb === MoapoGHee
Kypnan:
CiteScore 2023
AI Open 0}
pel 45.0
OmKpbimeid docmyn @
[onpbl oxBaTa Scopus: 0T 2020 40 2024
WM3patenb: KeAi Communications Co. SJR2023
8.119 ©
E-ISSN: 2666-6510 -
OTpacrib 3HaHWA:  (Computer Science: Computer Science Applications ) ((Compter science: Software ) ((Computer science: Information systems )
((computer Science: Computer Vision and Pattern Recognition ) ((Computer Science: Artificial Intelligence ) ((Computer Science: Human-Computer Interaction ) SNIP2023
12.137 ©

Tun uctounuka: Kyphan

[Z) CoxpaHnTb B CIMCOK NCTOHHNKOB

CiteScore  CiteScore peliTWHI U TpeHAbl  CoaepkaHue Scopus

3] SKCTIOPTMPOBATL GOEPHMMOE TS KaTeropum

PeWTUHr CiteScore @ 3023 B kareropuu: Artificial Intelligence TpeHp CiteScore
#3 a8 PN 100
* AIOpen 45.0 99-/ MPOLEHTNNb %0
350 3
2 % w3
BriBog:

Tema UCKyCCTBEHHOTO MHTEIIEKTa CUIIBHO BOCTpeboBaHa ceifuac. Kak u B
PYCCKOS3BIYHOM IIOUCKE, OBUIO HalIeHO MHOT'O CTaTel Mo MOBOAY MPUMEHEHUS
MCKYCCTBEHHOTO MHTEJIEKTa B Pa3HbIX cepax Kak B MEAUIIMHE TaK U B
oOpazoBanuu. Yucio crareid, aTeHTOB 110 JAHHOW TEME €KETr0JHO PacTeT.
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