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Na ultima semana, a comunidade de pesquisa da Inteligéncia Artificial se
reuniu em New Orleans para a International Conference on Learning
Representations (ICLR, "eye-clear"). Este ano, sequndo Karen Hao, reporter da
MIT Tech Review, as palestras e artigos aceitos trataram de quatro grandes
desafios do Deep Learning: fairness, robustness, generalizability, and causality
(justica, robustez, generalizacao e causalidade).

Karen lembra que os algoritmos de Machine Learning, em seu estado atual,
sao tendenciosos, suscetiveis a ataques e incrivelmente limitados em sua
capacidade de generalizar os padroes encontrados em um conjunto de
dados para treinamento. Agora, segundo ela, a comunidade de pesquisa esta
dedicada a atenuar essas fraquezas. E isso passa por tratar mais da questao

da causalidade — um padrao de ouro que 0s pesquisadores tém perseguido ja
faz algum tempo.

Explico: o Machine Learning é 6timo para encontrar correlacoes nos dados.
mas ele ainda nao consegue lancar luz sobre as causas e 0s efeitos de

https://porta23.blogosfera.uol.com.br/2019/05/09/e-se-a-inteligencia-artificial-puder-identificar-relacoes-de-causa-e-efeito/ 1/5


https://www.uol.com.br/
http://economia.uol.com.br/
https://mail.uol.com.br/checkin
https://porta23.blogosfera.uol.com.br/
https://porta23.blogosfera.uol.com.br/feed/
https://iclr.cc/Conferences/2019
https://www.technologyreview.com/s/613502/deep-learning-could-reveal-why-the-world-works-the-way-it-does/
https://www.technologyreview.com/s/612876/this-is-how-ai-bias-really-happensand-why-its-so-hard-to-fix/
https://www.technologyreview.com/s/613170/emtech-digital-dawn-song-adversarial-machine-learning/
https://www.technologyreview.com/s/612437/what-is-machine-learning-we-drew-you-another-flowchart/
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CxEQ5cWgKXYndA5qQzLUP7rSzkAbvhPeyVujv18GwCZvTt_SQDBABINKPxh5gzfDugKwDoAGwuqHXA8gBAakC0qO3vWVikT7gAgCoAwGqBLQCT9DIVdNps9DZSlnh_gA4G1HF1Aykz-f2NpshsFAq3WXQ0RcouO2fkfTdvroVNRGtHlgPHl5_flFSecrhg2iNTz8aBOI2jLP87qIx9QeV4F1KIVYrgiwT2TnZFyf8FktFOSlFjpohSQba5Z1Ty1Wp9hdG0ub_t8VlN_rMkObBTv_8FDOd11XWBkPf3KRx30mMQsG-cm7XHIAeCFu1pip8OKTD4RctcUBfdA9dV9c-BR2CmHBa_dP7afJBDhoLu9MIp6j42xBi9ysgQFk8XMe-XbeYWicOCXRzd649GGyXXpgHAerfj-F7sIfFuekYhNeROM3fHV8f65jbHOd7YXRU4l-89VszBFUtMzRnirqkz8Lz5npRghz-UU6PX-fWMOicO0xKeJtG2pqCQr-OOVeqL1q7Y4XgBAGAB6bh90GoB47OG6gH1ckbqAfB0xuoB4XUG6gHgdQbqAeC1BuoB4bUG6gH4NMbqAe6BqgH2csbqAfPzBuoB6a-G6gH7NUb2AcB0ggHCIBhEAEYDbEJWe9oI30JvDyACgPYEww&ae=1&num=1&cid=CAASEuRokyC0pz-3x7LGcAx9QygRQw&sig=AOD64_2sP6j_vCpy93eTjvTkcCdQ2T2rsg&client=ca-pub-6330791094260149&nx=CLICK_X&ny=CLICK_Y&nb=19&adurl=http://www.kayak.com.br/semi/gdntext/flight_general/any/pt.html%3Faid%3D69655619178%26tid%3D%26locp%3D1001773%26loci%3D%26n%3Dd%26d%3Dc%26fid%3D%26cid%3D339099810150%26pid%3D42981633198ac03e.anonymous.google%26aceid%3D%26gclid%3DEAIaIQobChMIydmcgYH24gIVGgizAB1u2gxiEAEYASAAEgKQMvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CxEQ5cWgKXYndA5qQzLUP7rSzkAbvhPeyVujv18GwCZvTt_SQDBABINKPxh5gzfDugKwDoAGwuqHXA8gBAakC0qO3vWVikT7gAgCoAwGqBLQCT9DIVdNps9DZSlnh_gA4G1HF1Aykz-f2NpshsFAq3WXQ0RcouO2fkfTdvroVNRGtHlgPHl5_flFSecrhg2iNTz8aBOI2jLP87qIx9QeV4F1KIVYrgiwT2TnZFyf8FktFOSlFjpohSQba5Z1Ty1Wp9hdG0ub_t8VlN_rMkObBTv_8FDOd11XWBkPf3KRx30mMQsG-cm7XHIAeCFu1pip8OKTD4RctcUBfdA9dV9c-BR2CmHBa_dP7afJBDhoLu9MIp6j42xBi9ysgQFk8XMe-XbeYWicOCXRzd649GGyXXpgHAerfj-F7sIfFuekYhNeROM3fHV8f65jbHOd7YXRU4l-89VszBFUtMzRnirqkz8Lz5npRghz-UU6PX-fWMOicO0xKeJtG2pqCQr-OOVeqL1q7Y4XgBAGAB6bh90GoB47OG6gH1ckbqAfB0xuoB4XUG6gHgdQbqAeC1BuoB4bUG6gH4NMbqAe6BqgH2csbqAfPzBuoB6a-G6gH7NUb2AcB0ggHCIBhEAEYDbEJWe9oI30JvDyACgPYEww&ae=1&num=1&cid=CAASEuRokyC0pz-3x7LGcAx9QygRQw&sig=AOD64_2sP6j_vCpy93eTjvTkcCdQ2T2rsg&client=ca-pub-6330791094260149&nx=CLICK_X&ny=CLICK_Y&nb=0&adurl=http://www.kayak.com.br/semi/gdntext/flight_general/any/pt.html%3Faid%3D69655619178%26tid%3D%26locp%3D1001773%26loci%3D%26n%3Dd%26d%3Dc%26fid%3D%26cid%3D339099810150%26pid%3D42981633198ac03e.anonymous.google%26aceid%3D%26gclid%3DEAIaIQobChMIydmcgYH24gIVGgizAB1u2gxiEAEYASAAEgKQMvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CxEQ5cWgKXYndA5qQzLUP7rSzkAbvhPeyVujv18GwCZvTt_SQDBABINKPxh5gzfDugKwDoAGwuqHXA8gBAakC0qO3vWVikT7gAgCoAwGqBLQCT9DIVdNps9DZSlnh_gA4G1HF1Aykz-f2NpshsFAq3WXQ0RcouO2fkfTdvroVNRGtHlgPHl5_flFSecrhg2iNTz8aBOI2jLP87qIx9QeV4F1KIVYrgiwT2TnZFyf8FktFOSlFjpohSQba5Z1Ty1Wp9hdG0ub_t8VlN_rMkObBTv_8FDOd11XWBkPf3KRx30mMQsG-cm7XHIAeCFu1pip8OKTD4RctcUBfdA9dV9c-BR2CmHBa_dP7afJBDhoLu9MIp6j42xBi9ysgQFk8XMe-XbeYWicOCXRzd649GGyXXpgHAerfj-F7sIfFuekYhNeROM3fHV8f65jbHOd7YXRU4l-89VszBFUtMzRnirqkz8Lz5npRghz-UU6PX-fWMOicO0xKeJtG2pqCQr-OOVeqL1q7Y4XgBAGAB6bh90GoB47OG6gH1ckbqAfB0xuoB4XUG6gHgdQbqAeC1BuoB4bUG6gH4NMbqAe6BqgH2csbqAfPzBuoB6a-G6gH7NUb2AcB0ggHCIBhEAEYDbEJWe9oI30JvDyACgPYEww&ae=1&num=1&cid=CAASEuRokyC0pz-3x7LGcAx9QygRQw&sig=AOD64_2sP6j_vCpy93eTjvTkcCdQ2T2rsg&client=ca-pub-6330791094260149&nx=CLICK_X&ny=CLICK_Y&nb=7&adurl=http://www.kayak.com.br/semi/gdntext/flight_general/any/pt.html%3Faid%3D69655619178%26tid%3D%26locp%3D1001773%26loci%3D%26n%3Dd%26d%3Dc%26fid%3D%26cid%3D339099810150%26pid%3D42981633198ac03e.anonymous.google%26aceid%3D%26gclid%3DEAIaIQobChMIydmcgYH24gIVGgizAB1u2gxiEAEYASAAEgKQMvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CxEQ5cWgKXYndA5qQzLUP7rSzkAbvhPeyVujv18GwCZvTt_SQDBABINKPxh5gzfDugKwDoAGwuqHXA8gBAakC0qO3vWVikT7gAgCoAwGqBLQCT9DIVdNps9DZSlnh_gA4G1HF1Aykz-f2NpshsFAq3WXQ0RcouO2fkfTdvroVNRGtHlgPHl5_flFSecrhg2iNTz8aBOI2jLP87qIx9QeV4F1KIVYrgiwT2TnZFyf8FktFOSlFjpohSQba5Z1Ty1Wp9hdG0ub_t8VlN_rMkObBTv_8FDOd11XWBkPf3KRx30mMQsG-cm7XHIAeCFu1pip8OKTD4RctcUBfdA9dV9c-BR2CmHBa_dP7afJBDhoLu9MIp6j42xBi9ysgQFk8XMe-XbeYWicOCXRzd649GGyXXpgHAerfj-F7sIfFuekYhNeROM3fHV8f65jbHOd7YXRU4l-89VszBFUtMzRnirqkz8Lz5npRghz-UU6PX-fWMOicO0xKeJtG2pqCQr-OOVeqL1q7Y4XgBAGAB6bh90GoB47OG6gH1ckbqAfB0xuoB4XUG6gHgdQbqAeC1BuoB4bUG6gH4NMbqAe6BqgH2csbqAfPzBuoB6a-G6gH7NUb2AcB0ggHCIBhEAEYDbEJWe9oI30JvDyACgPYEww&ae=1&num=1&cid=CAASEuRokyC0pz-3x7LGcAx9QygRQw&sig=AOD64_2sP6j_vCpy93eTjvTkcCdQ2T2rsg&client=ca-pub-6330791094260149&nx=CLICK_X&ny=CLICK_Y&nb=1&adurl=http://www.kayak.com.br/semi/gdntext/flight_general/any/pt.html%3Faid%3D69655619178%26tid%3D%26locp%3D1001773%26loci%3D%26n%3Dd%26d%3Dc%26fid%3D%26cid%3D339099810150%26pid%3D42981633198ac03e.anonymous.google%26aceid%3D%26gclid%3DEAIaIQobChMIydmcgYH24gIVGgizAB1u2gxiEAEYASAAEgKQMvD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CxEQ5cWgKXYndA5qQzLUP7rSzkAbvhPeyVujv18GwCZvTt_SQDBABINKPxh5gzfDugKwDoAGwuqHXA8gBAakC0qO3vWVikT7gAgCoAwGqBLQCT9DIVdNps9DZSlnh_gA4G1HF1Aykz-f2NpshsFAq3WXQ0RcouO2fkfTdvroVNRGtHlgPHl5_flFSecrhg2iNTz8aBOI2jLP87qIx9QeV4F1KIVYrgiwT2TnZFyf8FktFOSlFjpohSQba5Z1Ty1Wp9hdG0ub_t8VlN_rMkObBTv_8FDOd11XWBkPf3KRx30mMQsG-cm7XHIAeCFu1pip8OKTD4RctcUBfdA9dV9c-BR2CmHBa_dP7afJBDhoLu9MIp6j42xBi9ysgQFk8XMe-XbeYWicOCXRzd649GGyXXpgHAerfj-F7sIfFuekYhNeROM3fHV8f65jbHOd7YXRU4l-89VszBFUtMzRnirqkz8Lz5npRghz-UU6PX-fWMOicO0xKeJtG2pqCQr-OOVeqL1q7Y4XgBAGAB6bh90GoB47OG6gH1ckbqAfB0xuoB4XUG6gHgdQbqAeC1BuoB4bUG6gH4NMbqAe6BqgH2csbqAfPzBuoB6a-G6gH7NUb2AcB0ggHCIBhEAEYDbEJWe9oI30JvDyACgPYEww&ae=1&num=1&cid=CAASEuRokyC0pz-3x7LGcAx9QygRQw&sig=AOD64_2sP6j_vCpy93eTjvTkcCdQ2T2rsg&client=ca-pub-6330791094260149&nx=CLICK_X&ny=CLICK_Y&nb=8&adurl=http://www.kayak.com.br/semi/gdntext/flight_general/any/pt.html%3Faid%3D69655619178%26tid%3D%26locp%3D1001773%26loci%3D%26n%3Dd%26d%3Dc%26fid%3D%26cid%3D339099810150%26pid%3D42981633198ac03e.anonymous.google%26aceid%3D%26gclid%3DEAIaIQobChMIydmcgYH24gIVGgizAB1u2gxiEAEYASAAEgKQMvD_BwE
https://adssettings.google.com/whythisad?reasons=_033rORwUWBDjdN2arlMBB0MMJEf8S9kVQaaF5vs5T4LZrSFI3vtRe8rJYSjdDr_50jm_FQCZkJX-WmqpTvttZAsr96DBtPLsO6H4cKR919OVDGyZQHtw-onOQo6xc9e1ydMNlS5cIOsHSkESHIveAhFFEssR2TPL7aIwBmElyM9AHC8pRtdLu46LdNF6cvg8jFQrTvWBYC_8LDfaqLx5DVSKl58Dmw7WS2P9DQXmSzmKjzgAxDeZkxkb7NUv0lVHNxcDFfCtQHDgGMxMvvWd0qZmYyG_TkjeApyIhT4T6K7m7duh8BffAHrDZddZWOhvi7kKGTAME,JA7mw8ZEZ-SPUrpJVN4WwA&source=display&cbt=WaidFpPc44QI6O_XwbAJEK62j74GGP6NzUIiDGtheWFrLmNvbS5icjIICAUTGIClNxRCF2NhLXB1Yi02MzMwNzkxMDk0MjYwMTQ5SBJYAWCJJ3AB&cv=https://googleads.g.doubleclick.net/pagead/conversion/%3Fai%3DCxEQ5cWgKXYndA5qQzLUP7rSzkAbvhPeyVujv18GwCZvTt_SQDBABINKPxh5gzfDugKwDoAGwuqHXA8gBAakC0qO3vWVikT7gAgCoAwGqBLQCT9DIVdNps9DZSlnh_gA4G1HF1Aykz-f2NpshsFAq3WXQ0RcouO2fkfTdvroVNRGtHlgPHl5_flFSecrhg2iNTz8aBOI2jLP87qIx9QeV4F1KIVYrgiwT2TnZFyf8FktFOSlFjpohSQba5Z1Ty1Wp9hdG0ub_t8VlN_rMkObBTv_8FDOd11XWBkPf3KRx30mMQsG-cm7XHIAeCFu1pip8OKTD4RctcUBfdA9dV9c-BR2CmHBa_dP7afJBDhoLu9MIp6j42xBi9ysgQFk8XMe-XbeYWicOCXRzd649GGyXXpgHAerfj-F7sIfFuekYhNeROM3fHV8f65jbHOd7YXRU4l-89VszBFUtMzRnirqkz8Lz5npRghz-UU6PX-fWMOicO0xKeJtG2pqCQr-OOVeqL1q7Y4XgBAGAB6bh90GoB47OG6gH1ckbqAfB0xuoB4XUG6gHgdQbqAeC1BuoB4bUG6gH4NMbqAe6BqgH2csbqAfPzBuoB6a-G6gH7NUb2AcB0ggHCIBhEAEYDbEJWe9oI30JvDyACgPYEww%26sigh%3DPH2r3LR07DQ%26cid%3DCAQSPADwy9IZrI7zWFoX-yxDZCyAKO8bD3fuFRimUS5K_Hp5lhHynxdZv8Qc0sqEDMCiCtKzYs-Fhd0WQy9uGQ
https://adssettings.google.com/whythisad?reasons=_033rORwUWBDjdN2arlMBB0MMJEf8S9kVQaaF5vs5T4LZrSFI3vtRe8rJYSjdDr_50jm_FQCZkJX-WmqpTvttZAsr96DBtPLsO6H4cKR919OVDGyZQHtw-onOQo6xc9e1ydMNlS5cIOsHSkESHIveAhFFEssR2TPL7aIwBmElyM9AHC8pRtdLu46LdNF6cvg8jFQrTvWBYC_8LDfaqLx5DVSKl58Dmw7WS2P9DQXmSzmKjzgAxDeZkxkb7NUv0lVHNxcDFfCtQHDgGMxMvvWd0qZmYyG_TkjeApyIhT4T6K7m7duh8BffAHrDZddZWOhvi7kKGTAME,JA7mw8ZEZ-SPUrpJVN4WwA&source=display&cbt=WaidFpPc44QI6O_XwbAJEK62j74GGP6NzUIiDGtheWFrLmNvbS5icjIICAUTGIClNxRCF2NhLXB1Yi02MzMwNzkxMDk0MjYwMTQ5SBJYAWCJJ3AB&cv=https://googleads.g.doubleclick.net/pagead/conversion/%3Fai%3DCxEQ5cWgKXYndA5qQzLUP7rSzkAbvhPeyVujv18GwCZvTt_SQDBABINKPxh5gzfDugKwDoAGwuqHXA8gBAakC0qO3vWVikT7gAgCoAwGqBLQCT9DIVdNps9DZSlnh_gA4G1HF1Aykz-f2NpshsFAq3WXQ0RcouO2fkfTdvroVNRGtHlgPHl5_flFSecrhg2iNTz8aBOI2jLP87qIx9QeV4F1KIVYrgiwT2TnZFyf8FktFOSlFjpohSQba5Z1Ty1Wp9hdG0ub_t8VlN_rMkObBTv_8FDOd11XWBkPf3KRx30mMQsG-cm7XHIAeCFu1pip8OKTD4RctcUBfdA9dV9c-BR2CmHBa_dP7afJBDhoLu9MIp6j42xBi9ysgQFk8XMe-XbeYWicOCXRzd649GGyXXpgHAerfj-F7sIfFuekYhNeROM3fHV8f65jbHOd7YXRU4l-89VszBFUtMzRnirqkz8Lz5npRghz-UU6PX-fWMOicO0xKeJtG2pqCQr-OOVeqL1q7Y4XgBAGAB6bh90GoB47OG6gH1ckbqAfB0xuoB4XUG6gHgdQbqAeC1BuoB4bUG6gH4NMbqAe6BqgH2csbqAfPzBuoB6a-G6gH7NUb2AcB0ggHCIBhEAEYDbEJWe9oI30JvDyACgPYEww%26sigh%3DPH2r3LR07DQ%26cid%3DCAQSPADwy9IZrI7zWFoX-yxDZCyAKO8bD3fuFRimUS5K_Hp5lhHynxdZv8Qc0sqEDMCiCtKzYs-Fhd0WQy9uGQ

19/06/2019 E se a Inteligéncia Artificial puder identificar relagdes de causa e efeito - UOL Economia
diferentes fendbmenos em sistemas complexos. O que poderia dar as maquinas
habilidades cognitivas de alto nivel e habilidades de raciocinio.

Hoje as maquinas ainda nao conseguem responder perguntas do tipo "E

se?", retrospectivas ou explicativas: "E se eu tivesse agido de forma diferente?"
ou "E se meu v60 nao tivesse chegado atrasado?". Tais questdes nao podem
ser articuladas, muito menos respondidas por sistemas que operam no modo
puramente estatistico, como acontece hoje com a maioria dos sistemas de
Machine Learning.

Tanto o Machine quanto o Deep Learning avancaram muito no campo da
inteligéncia analitica, a mais convencional, processual e reproduzivel das
inteligéncias humanas. Nada do que a IA faz hoje, incluindo a habilidade de
aprender, a capacidade cognitiva, o processamento de linguagem natural, a
visao computacional, avancam muito além da inteligéncia analitica. Para fazer
mais, é preciso superar algumas barreiras, como a questao da causalidade.

O pesquisador Léon Bottou, agora na unidade de pesquisa de Inteligéncia
Artificial do Facebook, foi um dos que tratou do tema na ICLR 2019,

a0 apresentar uma nova maneira de pensar sobre a falta de compreensao das
conexoes de causa e efeito.

O impacto da causalidade nos modelos de IA também é tema de um artigo
recente do cientista da computacao e filésofo Judea Pearl, ganhador do
Prémio Turing em 2011 e criador das Redes Bayesianas.

Se vocé é lider de Tl, cientista de dados ou cientista da computacao, vale
incluir na sua lista de leitura dos livros de Judea Pearl, "The Book of Why: The
New Science of Cause and Effect' e "Causality: Models, Reasoning and
Inference".
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