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NEWS | 08 September 2023

Scientific sleuths spot dishonest
ChatGPT use in papers

Manuscripts that don’t disclose Al assistance are slipping past peer reviewers.

By Gemma Conroy
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https://www.nature.com/articles/d41586-023-02477-w



nature

Explore content v About the journal v Publish with us v

nature > articles > article

Article ’ Open access ‘ Published: 19 June 2024

Detecting hallucinations in large language models
using semantic entropy

Sebastian Farquharg, Jannik Kossen, Lorenz Kuhn & Yarin Gal

Nature 630, 625-630 (2024) I Cite this article

109k Accesses | 2 Citations | 1521 Altmetric | Metrics

Abstract

Large language model (LLM) systems, such as ChatGPT! or GeminiZ, can show impressive
reasoning and question-answering capabilities but often ‘hallucinate’ false outputs and
unsubstantiated answers>%, Answering unreliably or without the necessary information
prevents adoption in diverse fields, with problems including fabrication of legal precedents®
or untrue facts in news articles® and even posing a risk to human life in medical domains such
as radiologyZ. Encouraging truthfulness through supervision or reinforcement has been only
partially successful®. Researchers need a general method for detecting hallucinations in LLMs

that works even with new and unseen questions to which humans might not know the answer.
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Consideracdes sobre AI

® Primeiros esforcos
com Alan Turing

® Varios tipos de Al e
aprendizado de maguinas

® \Vivemos um momento
disruptivo com os GPTs
ou Vira mesmo com

inteligéncio artificiol

aer'al (em ina\és, AGI)?



Consideracdes sobre AI

Natural Lan uage
Processing NLP)
Generative Pre-trained

TronsFormer (GPT)

o familia de Large Language
Model (LLM)

o uso de deep learnin
(aprendizaclo Pro—(:undo)

Comunicacdo por predicéo

(modelo estatistico)

O oapresenta 'dlucinacdes '



Estou comecando uma pesquisa sobre cultura organizacional
direcionada por dados (data-driven culture) para facilitar o uso de big
data analytics em empresas. Vocé poderia me sugerir alguns artigos

cientificos para leitura?
Google "The Role of Data-Driven Cuturo in Business Performance” X m 4 & Q

Todss Imagens Noticss Videos Shopoing  Livic Wet ¢ Mais Ferramentas

@  Claro! Aqui estdo algumas sugestdes de artigos cientfficos que podem ser Uteis para a sua pesqui

sobre cultura organizacional orientada por dados:
Nenhum resultado encontrado para "The Role of Data-Driven Culture in Busines:

1. "The Role of Data-Driven Culture in Business Performance” - Este artigo explora como uma Eaeiomene

cultura orientada por dados pode impactar o desempenho das empresas. Resultados para The Role of Data-Driven Culture in Business Performance (sem

aspas)
2. "Building a Data-Driven Culture: Best Practices and Case Studies™ - Este trabalho discute as
melhores préticas para implementar uma cultura de dados, incluindo estudos de caso reais. Arligos acadérmicos sobre The Role of Data-Driven Culture in
Business Performance
¥ = = = S = = = = = e data-driven culture impact innovation and performance Chattenze 212
3. “Data-Driven Decision Making in Organizations: A Systematic Review" - Uma revisdo - parhiis: e iy role of daba drivem ok Kamboga ~Citz

sistematica que analisa como as organizagdes utilizam a tomada de decisdes baseadas em e RICAing Tole CESURMIZINONG ath <eese Cumire.- CamTE-S

dados e os desafios envolvidos.
4. “Creating a Data-Driven Organization™ - Este artigo foca em estratégias para transformar a
cultura organizacional para ser mais orientada por dados, com foco em lideranca e engajamento

dos colaboradores.

5. "The Impact of Oraanizational Culture on.JLata Analvtics Capabilitv” - Analisa como diferentes

N3o compartilhe informagbes confidenciais. Os chats podem ser revisados e usados para treinar nossos modelos.
Saiba mais

Versédo
e Garatis

~ e . CRCN - - e e

Mensagem ChatGPT

ChatGPT pode cometer erros. Considere verificar informagdes importantes.



Alucinag¢des em AI Generativa

® Modelos estatisticos de inferéncia
0 Uso de amostras
m Sujeito a erros de omostragem
e Transformar tudo em O e | (diﬂiJralizag,ao)

e Como eu provavelmente iniciaria este
seminario as 1:007
o 'Bom dia"
o 'Boa tarde'
o 'Boa hoite'




Alucinag¢des em AI Generativa

® Modelos estatisticos de inferéncia
0 Uso de amostras
m Sujeito a erros de omostragem
e Transformar tudo em O e | (diﬁiJralizag,ao)

e Como eu Pr'ovavelmeni-e iniciaria este
seminario as 1:007
o 'Bom dia"
o 'Boa tarde"
o 'Boa noite"




ChatGPT o1-preview &, Compartilhar

Estou comecando uma pesquisa sobre cultura organizacional
direcionada por dados (data-driven culture) para facilitar o uso de big
data analytics em empresas. Vocé poderia me sugerir alguns artigos

(o) cientificos para leitura?

< 3/3

®  Pensou por 21 segundos v

Claro! Aqui estdo alguns artigos cientificos que abordam a cultura organizacional orientada por

dados e o uso de big data analytics em empresas:

1. Gupta, M., & George, J. F. (2016). Toward the development of a big data analytics capability.
Information & Management, 53(8), 1049-1064. «

e Este artigo discute como as empresas podem desenvolver capacidades de anélise de big

data e destaca a importéncia da cultura organizacional nesse processo.

2. Davenport, T. H., & Bean, R. (2018). Big companies are embracing analytics, but most still
don't have a data-driven culture. Harvard Business Review.

e Os autores exploram os desafios que arandes empresas enfrentam ac tentar criar uma

cultura orientada por dados e oferec ¥ insights para superar esses obstaculos.

Mensagem ChatGPT




ChatGPT o1-preview

® Produto da OpenAl
® \Varias versoes

GPT-40
® Treinamento intensivo em o
bases de dados ndo reveladas Cotora e s a5
® Grande capacidade de sl
comuhicagcdo escrita, otavi

processamento de imagens,

Mais modelos
ouvir e falar

¢ 1 Chat temporério
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Alternatives

Name

Freemium

Paid version

Gemini by
Alphabet

v

Bing or Copilot by
Microsoft

Claude by
Anthropic

Perplexity

Llama by Meta

<SS

v/
v/
v
v
v
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ChatGPT e outros LLMs

e Nzo & um oraculd

® Rede neural aprende conforme ela &
usada

® Qualidode da resposta depende do
prompt

® A resposta necessita de curadoria
o de especidlista

0 a critica € uma oPor‘+unio|ao|e de
aPrendizado (meétodo didatico)

o ChatGPT e Claude tém GPTs
especia\izados criodos pelos usudrios




(@ ChatGPT 40 mini v

Pr'omP+

Quero ajuda para estudar
vocabulério para uma prova

Escreva um agradecimento
para meu entrevistador

Conte uma curiosidade divertida
do Império Romano

Ajude-me a escolher
uma roupa que fique boa em fotos

Mensagem ChatGPT

Ao enviar mensagens para o ChatGPT, vocé aceita nossos Termos e declara ter lido nossa Politica de Privacidade.



Prompt Engineering

A entrada de dados pora o
LLM

Garonte respostas especiﬁiaae e

mais acuradas

Prompts precisos provem
contexto, melhorando a relevancia
Direciona oas respostas do
LLMs




Prompt Para Criar Imagem com uso DALL-E

Create a Flowchart ilustration that visually explains the importance of
engineering prompts in Al systems. Start with an icon reprec;enﬁna a
user’'s goadl ke a target or a Iiﬂhﬂoullﬁ, at the top lef+. Connect this to
a thought bubble or a pen and paper icoh, sx/mlaolizir\a the creation of a
prompt. Next, show a computer screen or a s+ylized brain icon,
r‘epresenﬂna Al Pr‘ocesc;ir\@ the Prompf Conclude with a check mark
or a smiley Foce icon to symlaolize a successiul outcome. Use arrows
to connect these icons in a lePr—Jro—r'iaanr sequence. Add briet labels
under each icon such as ‘Godl, ‘Create Prompt,’ ‘Al Processes,
‘Outcome,’” ond a caption at the bottom explaining the process. Use a
clean, simple style with a professional appearance suitable for a
business presentation



Create
promp

Qutcome




® Papel
Atuar como um redator experiente

e Tarefa

Escrever um anuncio para o Linkedin
Quero divulﬂar resultados de uma pesquisa
sobre Logistico de produtos agroinalushriaics

e Formato
Use tom Persuasivo e uma Iinauaaem clara,
simples e direta

e Restricdes

Maximo de 200 palavras e ndo uses clichés




Escrevendo um Prompt
Vencedor

Persona
Objetivo
Instrucoes
Contexto
Restricoes

Saida Esperada




Sempre +aco

Curadoria das

respostas dos
- modelos de LLM







Tipos de Alucinagéao

e Factuad e Fidelidade

Who was the first person to land on Moon?

G Translate the following English question into
Spanish: "What is the capital of Italy?
T

Answer: Yuri Gagarin was the first person to gl T -

land on the Moon. X 4

® Explanation: User instruction asked for
Correct Answer: Neil Armstrong was the first r’ translating the provided question, but LLM
person to land on the Moon. v instead of doing translation, chose to answer
it.

Inconsisténcia da instrugao




Tipos de Alucinagao

e Fidelidade

n Solve the equation 2x+ 3=11 step by step.
T—

Answer: Step 1: Subtract 3 from both sides to
get: 2x= 8. Step 2: Divide both sides by 2 to get:
x= 3. So, the result of the equation is x=3.

Explanation: The first step correcily isolates the
term with x to get 2x=8. However, the next step in
accurately divides 8 by 2 to yield a result of x = 3,
which is inconsistent with the earlier reasoning.

Inconsisténcia logica




Curadoria em IA Generativa

® Usar verificadores humanos

o) especialicfra ho assunto
o orientador/a

® Usar multiplas fFontes para
validar

® Examinar a plausibilidade

e Veriticar as fontes
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ChatGPT o1-preview ~ &, Compartilhar

Estou iniciando uma pesquisa sobre cultura organizacional voltada
para dados. Vocé como um especialista sobre os assunto me
responda: quais sdo os elementos de uma cultura organizacional
voltada para dados? Apresente suas fontes.

< 3/3

&) Pensou por 15 segundos v

Os elementos de uma cultura organizacional voltada para dados incluem:

1. Lideranca Orientada a Dados: A alta gestdo promove o uso de dados na tomada de decisoes e

serve como exemplo para o restante da organizagao.

2. Alfabetizacdo em Dados: Investimento no desenvolvimento das habilidades dos colaboradores

para compreender e analisar dados eficazmente.

3. Acesso a Dados de Qualidade: Disponibilizacao de dados precisos e atualizados para todos que

deles necessitam.

4. Governanca de Dados: Implementacdo de politicas e procedimentos para garantir a qualidade,

seguranca e privacidade dos dados.

5. Tomada de Decisdo Baseada em Dados: As decisdes sdo fundamentadas em evidéncias obtidas



ChatGPT o1-preview

FACT
CHECK

10.

&, Compartilhar

Tomada de Decisao Baseada em Dados: As decisdes sdo fundamentadas em evidéncias obtidas

através da analise de dados, em vez de intuicdes ou experiéncias passadas.

Tecnologia e Infraestrutura Adequadas: Utilizacdo de ferramentas e sistemas que facilitam a

coleta, armazenamento, analise e compartilhamento de dados.

Cultura de Experimentacdo e Inovacdo: Incentivo a experimentacdo, aprendizado continuo e

aceitacao de falhas como parte do processo de melhoria.

Colaboracédo Interdepartamental: Promocdc de uma comunicacdo aberta e compartilhamento

de dados entre diferentes areas da organizagéo.

Meétricas e KPIs Definidos: Estabelecimento de indicadores-chave de desempenho para

monitorar e avaliar o progresso em relacdo aos objetivos estratégicos.

Foco no Cliente: Utilizacdo de dados para compreender as necessidades dos clientes e melhorar

a experiéncia oferecida.

Fontes:

Davenport, T. H., & Harris, J. G. (2007). Competing on Analytics: The New Science of Winning.

Harvard Business School Press,

McAfee, A., & Brynjolfsson, E. (2012). Big Data: The Management Revolution. Harvard Business
Review, 90(10), 60-68.

Schmarzo. B. (2013). Big Data: Understana:l.:, How Data Powers Big Business. Wiley.
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Quais sao os elementos de uma cultura
organizacional voltada para dados?

& Pro Search

Pesquisar os elementos de uma cultura organizacional voltada para dados

Selecionar e resumir as informacdes encontradas sobre a cultura organizacional
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o Sources
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AutoGPTs

e Desenvolvidos para automatizar uma goma de

otividodes usando varios GPTs simutaneamente

® Modelos escalaveis e adaptativos

® Indicado pora tarefos complexas

o Apos owprompt, GPT entrega um plano de acdio, vocé
concorda e as tarefas acontecem em

Par‘alelo
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ChatGPT

® (Geroar conteudos bem
o cédiaos (Perhon, Java, R ete)
o  imagens
o estorios, letras de musica,
Poeﬁa
o0 e-mails, cartos
e Correcdo de textos
e Diferentes tons de comunicacdo
escrita
® Manipular uma grande quantidade de

dados

° Code-inJrerPreJrer

Alucinacdes

Falta de originadlidade na
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Resposta incompleta ou
simplista ou aproximodas
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Identificacdo do Problema de Pesquisa

° para criar
contetdos originais
® Pr'olalemas e pesquisa |a

existentes

o Auxiia

O  mapear a literatura

o testar questdes de pesquisa

ChatGPT

CoPiIo+

Gemini

Claude

Perplexﬁy




/ ChatGPT 40 v

Considere-se um candidato ao processo seletivo ao curso de
mestrado do Programa de P6s-Graduagdo em Engenharia de
Producéo da EESC/USP. O assunto de seu interesse € Multi-criteria
decision-making (MCDM). Elabore algumas questdes de pesquisa para
propor um projeto de pesquisa no processo seletivo do programa.

< 2/2

(&) Claro, Roberto. Aqui estdo algumas possiveis questdes de pesquisa que vocé pode propor para um
For-am q g p q pesq q p propor p

projeto de pesquisa em Multi-criteria Decision-Making (MCDM) no processo seletivo do Programa

guaeridag 8 de Pés-Graduacgdo em Engenharia de Producédo da EESC/USP:

1. Como as diferentes técnicas de MCDM podem ser aplicadas para melhorar a tomada de
questdes o . . .
decisdo em cadeias de suprimentos sustentaveis?

e Esta questdo busca explorar como metodologias como AHP, TOPSIS e PROMETHEE podem
ser utilizadas para balancear critérios econémicos, ambientais e sociais em cadeias de

suprimentos.

2. Quais sdo os principais desafios e beneficios da integracdo de MCDM com tecnologias da

Industria 4.0 em ambientes de manufatura avancada?

¥
e Esta questdo examina como a MCDM pode ajudar na tomada de decisdo em tempo real e
@ Mensagem ChatGPT \?;%})

ChatGPT pode cometer erros. Considere verificar informacdes importantes.
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Aqui estédo algumas questdes de pesquisa relevantes para propor um projeto de pesquisa

sobre Multi-Criteria Decision-Making (MCDM) no processo seletivo do Programa de P6s-

B Search Videos

Graduacéo em Engenharia de Produgéo da EESC/USP:

ED Generate Image

Questdes de Pesquisa

1.

z

Quais s@o as tendéncias mais recentes e aplicacées emergentes de métodos
MCDM em problemas préaticos de engenharia de producéo?

« Reuvisar a literatura sobre avangos recentes em MCDM e identificar areas
promissoras de aplicagéo na engenharia de produgéo * 3.

« Analisar estudos de caso que demonstrem a eficacia de métodos MCDM em

resolver desafios complexos na engenharia de produgéo ' *. 4 ques+oes

Como a integragédo de MCDM com técnicas de inteligéncia artificial e analise de
dados pode melhorar o suporte a tomada de decisdo em sistemas de producgéo?
« Investigar abordagens hibridas que combinem MCDM com métodos de 1A e
analise de dados para lidar com incerteza e complexidade em problemas de
engenharia de produgéo ' .
- Desenvolver modelos de decisédo baseados em dados que utilizem MCDM para
avaliar alternativas e apoiar a tomada de deciséo em sistemas de produgédo ©.
Misale afa s dasafina A llmmitanRas atuale das mAtadas AMICNDIAL A Anmna naddam
® Ask follow-up @® Po

modelagem de incerteza, robustez e adaptabilidade “.
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Revisao da Literatura

Uma das maiores contribuicdes
® Buscas em bases abertas ou
abstracts de bases pogos
® Importar buscas feitas em SCOPUS ou
Wos (BibTex, RIS)
o Auxila
o literatura
o identificar potencial de leitura
o  resumir
o referéncios
e ELICIT, RESEARCH RABBIT, sCISPACE,
CONNECTED PAPERS, CONSENSUS,
TEXTERO, RESEARCH BUDDY
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Sustainable Supply Chain Performance Measurement
System

v Q How to develop a performance measurement system for a sustainable supply chain?

Summary of top 4 papers v & Copy

Developing a performance measurement system for sustainable supply chzins requires 2 comprehensive approach
that integrates multiple dimensions of sustainability across the entire supply chain. Researchers have proposed
frameworks that incorporate economic, environmental, and social aspects, as well as additional dimensions like
reputation and equity (Tajbakhsh & Hassini, 2015). These systems should be context-dependent and tailored to
specific supply chain requirements (Cuthbertson & Piotrowicz, 2011). Methodologies such as grey-based
neighborhood rough set theory can help evaluate and select key performance measures (Bai et al., 2012). For agri-
food supply chains, a standardized mapping appreach has been suggested, identifying 16 performance areas and 71
subcategories that cover the triple bottom line (lve de Carvalho et al., 2022). To develop an effective performance
measurement system, organizations should consider their operational decisions, industry type, and sustainability
goals while ensuring the integration of measures across different supply chain stages and partners.
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Paper Abstract summary [

Performance measurement of sustainable supply chains: a review and researc! ses 3 comprehensive framework for developing performance measurement systems

Jpply chains.

) Add new step

Q2 Alireza Tajbakhsh  +1
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Performance measurement of sustainable supply chains: a review and
research questions

22 Alireza Tajbakhsh +1

2015 - 104 citations ~ DOI &

Evaluating ecological sustainable performance measures for supply chain

management
22 Chunguang Bai +3

2012 - 223 citations  DOI &

Performance measurement systems in supply chains: A framework for
contextual analysis

92 Richard W. Cuthbertson +1

2011- 137 citations DOl &

A roadmap for sustainability performance assessment in the context of
Agri-Food Supply Chain
22 Mafalda lvo de Carvalho  +2

[0 Sustainable Production and Consumption

# Filters Export as ~ UPGRADE

Abstract summary ]

i

The paper proposes a comprehensive framework for developing performance
measurement systems for sustainable supply chains.

The paper introduces a methodology to evaluate, select, and monitor sustainable
supply chain performance measures that can be integrated into a performance
management system.

The paper proposes a framework for analyzing supply chain performance
measurement systems in different contexts.

The paper proposes a framework to guide the sustainable measurement of
different supply chain stakeholders in the agri-food industry.
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Performance measurement of sustainable supply chains
: A literature review and a research agenda
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Abstract summary

The paper provides a critical literature review on sustainable supply chain
performance measurement and suggests future research directions.
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Purpose - — The purpose of this paper is to develop the body of knowledge in the area of sustainable supply
chains by providing a critical literature review in the field of sustainable supply chain performance
measurement (SSCPM) and suggesting paths for future research. Design/methodology/approach - - At a
macro level, the evolution of the research field is analysed with the use of citation and co-citation analysis
techniques. Further, the evolution of research on performance measurement (PM), supply chain PM,
sustainability measurement and SSCPM is presented so as to highlight the criticalities of the research field.
Findings - — The paper highlights a research field that is immature, but is growing very fast. Moreover, key
issues are highlighted in order to help scholars in planning future research. Research limitations/implications -
- The research presented in this paper is mainly limited to work that is referred directly with PM, operations
management and supply chain mahagement. Related research, such as literature on strategy or accounting
has only been partially considered, even if future researches could include it. Originality/vaiue - — Research in
this area is receiving large attention from both academic and practitioners due to the significant relevance of
the sustainability debate and the key role of supply chains in this discussion. The body of knowledge is yet
immature, and the paper provides an updated state of the art, a critical analysis of the available literature and
guidelines for future research.
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From Artificial Intelligence to Explainable Artificial Intelligence in Industry 4.0: A Survey on What, How, and Where

|IEEE Transactions on Industrial Informatics
Nowadays, Industry 4.0 can be considered a reality, a paradigm integrating modern technologies and innovations, Artificial intelligence (Al) can be considered the leading component of the industrial

transformation enabling Intelligent machines to execute tasks autonomously such as self-monitoring, interpretation, diagnosis, and analysis. Al-based methodologies (especially machine learing and
deep learning support manufacturers and industries in predicting thelr maintenance needs and reducing downtime. Explainable artificial intelligence (XAl) studies and designs approaches, algorithms and
tools producing human-understandable explanations of Al-based systems information and decisions. This article presents a comprehensive survey of Al and XAl-based methods adopted in the Industry
4.0 scenario. First, we briefly discuss different technologies enabling Industry 4.0. Then, we present an in-depth investigation of the main methods used in the literature: we also provide the details of what,
how, why, and where these methods have been applied for Industry 4.0. Furthermore, we illustrate the opportunities and challenges that elicit future research directions toward responsible or human-

centric Al and XAl systems, essential for adopting high-stakes industry applications.
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The role of business analytics capabilities in
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Abstract Many companies invest considerable
resources in developing Business Analytics
(BA) capabilities to improve their
performance. BA can affect performance in
many different ways. This paper analyses how
BA capabilities affect firms’ agility through
information quality and innovative capability.
Furthermore, it studies the moderating role of
environmental turbulence, both technological
and in the market. The proposed model was
tested using statistical data from 154 firms
with two respondents (CEO and CIO) from
each firm. The data were analysed using
Partial Least Squares (PLS)/Structured
Equation Modelling (SEM). Our results
indicate that BA capabilities strongly impact a
firm’s agility through an increase in
information quality and innovative capability.
We also discuss that both market and
technological turbulence moderate the
influence of firms' agility on firms'
performance.
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After discovering the promising properties of
graphene, the research in the field is attracting
large grants and sponsors with an exponential
rise in the number of papers and applications.
This paper presents a global map of graphene
research and its intellectual structure through
the terms of more than 50,000 documents
extracted from Scopus database from 1998 to
2015. The unit of analysis has been the
descriptors (including Authors keywords an
Indexed keywords) and its co-occurrence, using
fractional counting, as unit of measure. The
main research lines identified are: Fundamental
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Developing a Performance Measurement System for a Sustainable Supply Chain

Sustainable supply chain management (SSCM) is essential for businesses aiming to achieve competitive advantages
while addressing environmental, social, and economic concerns. Developing a performance measurement system for a
sustainable supply chain involves integrating various methodologies and frameworks to assess and manage sustainability
performance effectively.

|:> Key Insights from Research Papers

Multi-Criteria Decision-Making Methods:

The use of multi-criteria decision-making methods, such as Life Cycle Assessment, Analytical Hierarchy
Process, Fuzzy set approach, Balance Scorecard, and Data Envelopment Anﬁ_lysigis_greﬁllent in assessing
sustainability performance across different sectors and supply chain echelohs 1 2 6.

-—m = o)

Triple Bottom Line (TBL) Approach:

There is a strong emphasis on incorporating the triple bottom line (TBL) approach, which includes
environmental, social, and economic dimensions, into perf 1a.nce.measu'rement frameworks. This approach
ensures a comprehensive evaluation of sustainability aspecl':s 30 55 9

- =
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Various frameworks and models have been proposed to measure sustainability performance, including the
Multi-Regional Input-Output framework, Fuzzy Delphi Method, and Analytical Network Process. These models
help in handling the complex and global nature of supply chains and provide robust mechanisms for
performance measurement 4 7 8 .

Challenges and Future Directions:

Key challenges in developing performance measurement systems include data collection and sharing, metrics
standardization, and collaboration among supply chain members and stakeholders. Addressing these challenges
is crucial for the effective implementation of sustainability practices 1 5 .

Empirical and Case-Based Analysis:

Empirical research and case-based analysis are essential for validating the usefulness of specific industry-
related TBL metrics and indexes. These methods help in building and testing theories from practical
applications 3 6 10.

Conclusion

Developing a performance measurement system for a sustainable supply chain requires the integration of multi-criteria
decision-making methods and the triple bottom line approach. Various frameworks and models, such as the Multi-
Regional Input-Output framework and Fuzzy Delphi Method, provide robust mechanisms for assessing sustainability
performance. Addressing challenges related to data collection, metrics standardization, and collaboration is crucial for
the successful implementation of these systems. Empirical research and case-based analysis play a vital role in validating
and refining these performance measurement frameworks.
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How to develop a performance measurement system for a sustainable supply chain? X

A performance measurement system for a sustainable supply chain should include appropriate tools for capturing
and analyzing data, a conceptual framework, and collaboration among supply chain members and stakeholders.

Journal of Cleaner Production Ardian Qorri et al. 129 citations 2018

[ = Systematic Review] 9 Highly Cited

EoEoE omy

A Population n/a QOutcomes

Sustainability performance of supply chains
Sample size n/a

8 Methods Systematic Review

2 A new fuzzy multi-criteria framework for measuring sustainability performance of a supply chain

A multi-criteria framework based on fuzzy entropy and fuzzy multi-attribute utility (FMAUT) can be used to evaluate
and compare company performances in terms of sustainable supply chain.

Ecological Economics Ismail Erol etal. | 267 citations 20m
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These studies suggest that performance measurement v/ Yes-91% R ——

improves sustainable supply chain management by

i - 99 &
assessing sustainability, integrating quality RoRtibly. =%

management, directing operations towards efficiency, % No - 0%
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and enhancing management effectiveness.

@ Copilot e
10 papers analyzed
——
Introduction

Sustainable supply chain management (SSCM) is crucial for businesses aiming to maintain competitive advantages while
addressing environmental, social, and economic concerns. Performance measurement in SSCM is essential to evaluate
and improve sustainability practices across supply chains. This synthesis examines whether performance measurement
enhances sustainable supply chain management based on insights from multiple research papers.

Key Insights

Increased Use of Multi-Criteria Decision-Making Methods: Various studies highlight the growing application of
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Overall

Overall, the literature on corporate environmental performance measurement provides valuable insights into the ways in which organizations can effectively and accurately measure their environmental impact
and sustainability efforts. This research is of great importance to society as it contributes to the overall goal of achieving sustainable development and minimizing the negative environmental effects of corporate
activities.

Firstly, the literature reveals various frameworks and methods that have been developed to measure corporate environmental performance. These tools enable organizations to assess their environmental
impact across different dimensions, such as energy consumption, waste generation, carbon emissions, and water usage. By implementing such measurement systems, companies can gain a better understanding
of their environmental performance, identify areas for improvement, and develop targeted strategies to reduce their ecological footprint.

Additionally, the research highlights the benefits of measuring and disclosing corporate environmental performance. Transparency and accountability in reporting environmental performance can enhance
stakeholder trust, attract socially responsible investors, and improve corporate reputation. Furthermore, it allows for benchmarking and comparison between companies, enabling the identification of best
practices and driving industry-wide improvements in environmental performance.

Moreover, the literature emphasizes the importance of integrating environmental performance measurement into broader corporate sustainability strategies. It highlights the need for organizations to align their
environmental goals with their overall business objectives and to integrate sustainability considerations into decision-making processes. This integration can lead to more effective resource allocation, innovation
in sustainability practices, and the development of a corporate culture that values environmental stewardship.

In terms of areas for further research, one avenue is to explore the effectiveness and limitations of different measurement frameworks and methodologies. There is a need for more comparative studies that
evaluate the applicability and reliability of various approaches across different industries and organizational contexts. Additionally, research could delve into the challenges and opportunities associated with
integrating environmental performance measurement into management systems and decision-making processes.

Another area for further research is the impact of corporate environmental f n n u u
influence economic outcomes, more empirical evidence is needed to better
practices can provide valuable insights for both practitioners and policymake

[ Download As Word File l

Lastly, research could focus on the role of external stakeholders, such as gov
frameworks, incentives, and consumer preferences in encouraging business:
performance at the corporate level.

[ Download As PDF file J

in conclusion, the literature on corporate environmental performance meast
their environmental impact. Further research can enhance our understandin
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Complexity negatively impacts the process of continually improving performance man-
agement systems (PMSs). The extant PMS literature considers complexity to be a result
of the external environment rather than a user response to that environment. However,
this paper argues that organizations generally face internal complexity when adopting
PMSs. Introducing PMSs into an organization can have varied effects in those orga-
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Introduction Performance management
systems (PMSs) have been posited as

traditional backwarfl
svstems, a number b

Bititci o al, 2000, Neely et al. 2000). However, pracesses that help organizations set goals
few scholars have explored aspects of implementing < :
PHISs, s & thibe:phase miodsl proposed by Bourme This document has been produced with
@ of al. (2000) has been widely accepted in the liter- funding from Edu- cation Audiovisu _pead more
5 ature. The finst phase is designing the performance = = E S -
measures, which are aligned with the organization's 951 am

strutegy, The socond phase is implementing the mea-
Sures by putting appropriate systems and procedurcs
in place to collect and process data that allow med-
surcments to be made. The thind phase is onsuring

that the measures are uscdas part of decision-making, 1. Performance management systems (PMSs) help

3'«'?12'&"?% J:‘;:;‘I":‘;‘:’“Lm“‘:: el organizations set goals and track progress, but

number of bers from different disciplines hiave growing complexity has made it difficult to implement

worked in this domain 1o identify the best practices 3

in these three phases under different contexts (Bititei effective PMSs.

broriodd pminele rtani 0'(;““’"5;‘::‘ e 2. Complexity theory suggests that PMSs can have

ol al, 20127 ' o enge 5 3 N i

2005; Janskelainen and Siflanpaa 201 3; Lohman et al. varied effects on organizations, and understanding the

X % il 2000: 5: . s

Ceonthismr et ol L life cycle of a PMS is important for success,
o}«:w;.:mm ;ZOLS- l".l"m"W ‘:!:'{'lucol"ﬂu:i “l:'t‘ 3. A study using a systematic literature review found

migority of this work and svi fzed imtimto two by .

perspectives; social (art) and technical (science) cor- that performance measurement complexity (PMC) can

trols. The social controls are posited to be the cultural e : :
i bolvioiral controls achioved: toigh porsoe) emerge in six forms, mapped onto the two dimensions
Lraits, structures or bureaucratic elements and inter- of eraanizational control theorv.

actions. Some of these controls may be implicit amd

informal. For instance, effective leadership can em-

power peaple and promede democratic and participa- How does understanding and exploring all +18 morg
tive culture while using performance measures The

tech | controly P specific methoda

lh;l are objeclive nnd rational snd wre cmploycd o

¢ are known to be scien- Writ sLestion

0 be explicit in nuture amd o

Background literature

Although the PMM domain has receved adequate st
tention from researchers and practitioners, most of the ; E
PMSs are still not dynamic and resilient to changes . meu&i)::m:;n;ms?;t

in the internal and external enviroament of the firm
(Malnwvk or af. 2014: Nudurupati et of. 20111 As a '.'!H'"mon‘umm ctal. 2000; Kennerley and Neely




1. SCISPACE

>

=
b1
-

Search paper

ics and more Q

2 Explain math & table

Comand ane
Content

Dewecratc me
Parnicaptive

tow Maturity

Fignre |, bromerwork st ispriher socsal ased dechmioal comtrle Smith and Hititcs 2017)

the formalitics of performance (Buck-
ingham and Goodall 2015). Smith and Rititci (2017)
propased a theoretical framework with tho tachnical
and socil controls as two dimensions and wentified
a number of best practices for PMM, as depicted in
Figure 1.

Perspectives of complesity theary

Complexity theory bas evolved from systemy theory,
which emerged from natural sciences |h.u cxamined
non-lincar i in 1 sys-
tem (Ilumm 2005; Grobman 2005). Grobman (2005)
argues that complexity theory goes beyond systems
thinking and can be applied to understanding the
management arxd design of organizations. Complex-
1ty m an organization is usually triggered by change,
whether small or large, and can have varicd levels of
consequences, even when the orpanizations consist
of similur components (Burnes 2005), As discissed
carlier, it is useful to explore further how the change
traggers instability n organizations and how they can
cantrol that chnngc Accnn!mn to Rititci et ol (’DI")
ool ions aperate in turk en-
mnnmwh m which change can be trigeered from
o number of sourees, e kﬂmhmnm up\‘l\ inno-
vation, 3 logical disrup-
tion, social media, Process re- cngmocnng_«ommuom
improvement and PM.
While the litesature exploring complexity defines
several ways, the following descriptions ase most

v used. First, Simon (1996) conceptuahizes
complexity through o hicrarchical model, arguing
that. when foced with a dilemma of many parts in
the system, the systesm breaks down into subsystems
unbil it lowest abstraction i1x reached. Second, Ander-
son (1999) extends complex adaptive systems by ar-
gning that the strategic direction of 1 complex system
consists of establishing and modifying environments
within which effective, improvised, self-orginized so-
htions can evolve, Based on these works, most at-
tention has been focused on trying to determine all
the inferactions within the system, why they mteract
and how they interact. These interactions remain in-
flucntial when studying complexity. Third, Edmonds
(1999) proposes thit complexity is the model progp-
erty that makes formulating s overall behaviour ina
given language difficult, even when given reasonably
compicte information about its stomic components
and their mtct-r'clexlons (Vidal and Mark "I)OM
as

which will exhibit a pattern of behaviours. Introduc-
ing the understanding of complexity in a PMS would

2018 British Academy of Maigernent and John Wiley & Sons Lid.
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Stacey (1995) argues I
are made up of complex non
acting with a number of their
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1} Complex

defines complexity as a be- haviour that
emerges from the way the components of the
system are interconnected, but not how the
components of the system are themselves

complex, although the components
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1 The exploration of hybrid intelligence involving transformer-

J40-mini

based language models (TLMs) presents both compelling
benefits and notable pitfalls in the context of new product
development (NPD).

Potential Benefits:
1. Enhanced Productivity: TLMs can automate various

knowledge-intensive tasks, such as text summarization,
sentiment analysis, and insight generation, significantly
speeding up the innovation process. This automation
enables teams to focus on more strategic aspects of

product development.

. Expanded Problem and Solution Spaces: By processing

and generating large volumes of text, TLMs can uncover
hidden insights and latent customer needs that may be
overlooked by humans. This capability allows innovation
teams to explore broader problem and solution spaces,

leading to more innovative outcomes.
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TABLE3 Research questions generated by GPT-3
{dlassification added by authors)

Level of

analysis Research questions

Organizational What are the best ways
o manage and
monitor Al-based
innovation processes?

How does the increasing
useof Alin
innovation processes
change the way we
think about
innovation?

What are the best ways
1o measure the impact
of Al on innovation
processes?

What policies or ethical
considerations need 0
be in place to ensure
that Al-basad
innovation processes
are responsible and
beneficial to society?

‘What are the possible
long-term effects of
Al-based innovation
processes on society
and the economy?

‘What are the potential
risks and benefits of
Al-based innovation?

How can we ensure that
Al-based innovation is
responsible and
beaeficial to society?

Abbreviasions: Al, artificial inteligence; GPT.3. Generative Pre-trained
Transformer 3.

members (Piller et al, 2022) At the same time, including
algorithms as team members may also change the way how
bumans interact with each other in a team. In the conclud-

AutoFit v+ < 12

) Free Quota! >

115 >

improving innovation performance. Their ability of under-
standing, generating, and adapting language, fostered by
meta- and few-shot learning and attention mechanisms,
make these Al models a powerful tool in any innovator’s
toolkit, enabling innovation teams to explore larger prob-
lem and solutions spaces. However, transformer-based lan-
guage models are not without limitations. We discussed
their most important constraints throughout this Catalyst
but want to emphasize that these limitations do not render
transformer-based language models useless, but rather
highlight that such technology should not be trusted and
used blindly. Given the speed of development in this field,
we are optimistic that future generations of language
models will mitigate at least some of the limitations of cur-
rent state-of-the-art models.

Comparing their skills and limitations, we consider
transformer-based language models not as a stand-alone
technology, but rather as an actor in an innovation team
that needs to be integrated into existing processes in the
understanding of hybrid intelligence. At present, we are
far from understanding all the potential use cases. bene-
fits, and pitfalls associated with such hybrid innovation
teams. More research is needed, not only from a technical
but particularly also from a managerial perspective. We
encourage scholars to take our work as inspiration to dive
decper into the possibilitics and implications for innova-
tion management assoctated with transformer-based lan-
guage models. Heace, we conclude this Catalyst with two
sets of research questions. Table 2 contains those questions
we find espedially relevant, considering our own practical
experience of warking with GPT-3 and reflecting on the
results. This list is by no means exhaustive but can provide
a starting point to cxplore the various aspects that
transformer-based language models may affect, including
units of analysis on the technical, individual, team, organi-
zational, and industry (meta) level. In addition, building
on the idea of this article, we also prompted the GPT-3
algorithm to continue our list of research questions pre-
sented in Table 2. Table 3 provides its output We hope
that both sets of questions inspire other scholars to inves|
gate transformer-based language models and their implic:
tions for NPD and spark a frui
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content they produce. This necessitates careful
consideration of ethical implications and the potential for

perpetuating existing biases in innovation processes.

5. Need for Managerial Insight: Effective integration of
TLMs requires a deep understanding of their capabilities
and limitations, along with clear governance structures to
manage hybrid teams successfully. Without this
knowledge, organizations may struggle to implement Al
in a way that maximizes its benefits while minimizing
drawbacks.

In conclusion, while the integration of transformer-based
language models into innovation teams can yield significant
advantages by enhancing productivity and expanding
creative horizons, organizations must navigate the
associated pitfalls with careful oversight and a clear strategy.
Further research is needed to understand these dynamics

lly and to optimize hybrid intelligence in NPD contexts.
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asa member of parlismentary panels to com-
plement humans in debates. Furthermore, numerous com-
panies have started to deploy such models to tackle
innovation challenges {see. eg. Toews 2) for an over-
view of companies providing products and seevices based
oo transformer-based language models). Examples include
“Hebbia”, which built a scarch engine to' tap into vast
amounts of unstrisctured dats and extract refevant insights;
“Inceptive™; which applics language models to the develop-
ment of RNA' therapeutics ‘and vaccings, or "CopyAIT,

;which uses the generative abilitics of transformer-based lan-
1 guage models to automate writing a marketing copy.” These

examples already indicate the opportunities to use this cl»

I'of AT for dutomation and cfficicncy improvements @
‘the stages of the inhotalion Processes.

At the same time. transformer-based Janguage mi
ask Us 1o redonsider many established practices in' N
For example, their creative abilitics question common
practices of how good ideds are created. like using crea-

| Hvity technigues or other divergenit thinking tools. Specif-

ically, the role of humans in NPD'will change as Al takes
on more tasks, So how will innovation teams deal with
Al-gencrated and Al-co-created Cideas? How do we
address the fear of human expents being replaced by a

jmachine? Will designers be reduced 1o “prompt engi-

meers”, that s, just designing the task given to an AT

‘instead of the product or component? Augmenting

human innoyation teams with AT hence calls for investi-
gating many aspects of jointly working with. AL rather

,than only human colleagues:

With this catalyst. we hope ta spark a discussion on
how transformer-based language models will impact

linnovation and how this affects extant research in the

ficld of NPD. The following section will brichly introduce
the basic technology behind transformer-based language

.models, We then presenl the Al-augmented double’ dia-

mond as a framework 1o guide our cxploration of
trensformer-based language models for innovation. Next,

“The respective websites for these examples are
. Ww.COpyai.

AutoFit v+ L 2

1§) Free Quota! >

performance.

* ‘Artificial intelligence and humans will increas-
ingly work together in a form of hybrid intelli-
gence, which calls for & re-evaluation of how
we approach and manage innovation.

we discuss several concrete examples of utilizing these
models in typical tasks of ‘an innovation project. using
the 'GPT-3 algorithm, a powerful and easily accessible
transformer-based language model. We st these exam-

<ta.develop a set of research questions that arise from

ions of such technologics. Our goal is to spark fur-

dehate and research on the opportunitics, limita-

&, and ‘mynapecial implications that ¢merge when

artificial and human intelligence are combined to solve

complex innovation tasks in & way that none ‘of them
alone could have accomplished.

] ‘uting such Al'into NPD teams, also discussing the

2 | TECHNICAL BACKGROUND:
LANGUAGE MODELS

Transformer-based language models are a special kind of
Al used for natural language processing (NLP), which is
a range of computational techniques for analyzing and
representing naturally occurring texts to achieve human-
like language processing (Liddy, 2018). In general, NLP is
not new to innovation management. Previous rescarch
has explored such techniques in the area of text analysis
(text mining) and how they can be applied to innovation
processes (Antons et al. ). Whereas earlier models
have typically been very specific, newer NLP tech-
nologies can take on multiple innovation-related tasks.
Especially so-called generative or transformer-based lan-
guage madels have recently moved to the center of atten-
tion. Many transformer-based language models are
autoregressive models (e.g., GPT-3), meaning they predict
a word based on its preceding words in a text NLP has

qyaxpn g 1rap IR0 AAw, SRV L
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The document examines the role of transformer-based
language models in enhancing human innovation teams
during new product development (NPD). With
advancements in Al and cloud services, these models can
significantly boost the productivity of NPD, which is
traditionally harder to optimize compared to production
tasks. Transformer-based models excel in knowledge-
intensive work by automating tasks such as text
summarization, sentiment analysis, and insight generation,
thereby enabling innovation teams to explore larger

problem spaces and generate more effective solutions.

The document discusses specific applications of these
models, highlighting their ability to perform efficient text
summarization and understand sentiment, which can

enhance the understanding of customer needs and
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cesses requires building on substantial amounts of
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Expansion of the double diamond enabled by Al

FIGURE
Jinpelligence {AT)Faugmented double dismond framework (below)

existing knowledge and ultimately generates new knowl-
edge. Building on the conceptualization of innovation
processes as a double diamond, we present the Al-
augmented double diamond (Figure 1, lower picture) as a
framework that highlights how AI and especially
transformer-based language models can be particularly
useful for fostering divergent processes and help to
explore larger problem and solution spaces.

By expanding the problem and solution spaces in
which NPD teams can operate, language models create

The driginat double dismond frammework (shove), is concepluatized by Marion and Fixson (20190, and the wrtificiad | —

&

) -

with supervised and reinforcement learning techniques
to generate detailed responses on a large variety of topics,
made GPT-3 known to a larger audience. For readers
interested in replicating our use cases, we provide the
technical parameters used to tune the model in a web
appendix to this article (Appendix Al has more informa-
tion on how to access and interact with this AT model).

3.2 | Exploring problem spaces with Al
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Interpret the figure
‘ 2024-08-05 23:30:51

The figure referenced in the document appears to illustrate
the "Al-augmented double diamond” framework for
innovation processes. This framework is an adaptation of the
original double diamond model, which is utilized in design
thinking to depict the phases of divergent and convergent

thinking in the innovation cycle.

1. Original Double Diamond Framework: In the upper part
of the figure, the traditional double diamond delineates
two main phases: the problem space and the solution
space. The problem space involves exploring a wide
range of issues and opportunities (divergent thinking),
while the solution space focuses on identifying and
refining specific solutions that address these problems

(convergent thinking).

2. Al-Augmented Double Diamond Framework: In the
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Notebooks

Crie seu primeiro notebook

O NotebookLM é um assistente de pesquisa e escrita com tecnologia de IA que funciona melhor com as fontes

enviadas
Faca upload dos seus documentos, e 0 Converta material complexo em formatos Adicione recursos importantes ao notebook
NotebookLM vai responder a perguntas faceis de entender, como perguntas e compartilhe com sua organizagao para
detalhadas ou mostrar insights importantes frequentes ou documentos de resumo criar uma base de conhecimento do grupo

Criar

Testar um notebook de exemplo
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o/ Nota escrita

Nova nota
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As vezes, o NotebookLM pode dar respostas imprecisas. Por isso, recomendamos aue vocé confirme os fatos por conta propria.
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Adicionar origens

As origens permitem que o NotebookLM baseie as respostas nas informacdes mais importantes para vocé.
(Por exemplo, planos de marketing, leituras de cursos, notas de pesquisa, transcricdes de reunides, documentos de vendas etc.)
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Fazer upload de origens

Arraste e solte ou selecione o arquivo para fazer upload

Tipos de arquivos compativeis: PDF, .txt, Markdown, Audio (por exemplo, mp3)
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—— = CustosProducaoleite 2022

Energia eletrica rural ( Oleo Diesel (L)

1 032
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4 027
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Adubo 20:05:20 (50 k¢ Farelo de Algod: -
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»
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Leia o arquivo

"= = = ® 2 2 ®E m ¥

O arquivo contém dados sobre os custos de producédo de leite para o ano de 2022. Os custos estdo

divididos em varias categorias, incluindo eneroi~ elétrica rural, 6leo diesel, adubos, farelos e

concentrados minerais. A sequir, apresento as pnmeiras linhas do arquivo para referéncia:
Quais sdo os maiores outliers?

f.nergia

@ Mensagem ChatGPT

-~ Quais custos variam menos?

~
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Plote o boxplot de cada variavel e faca analise

(&)

Boxplot Dos Custos De Producéo De Leite - 2022 ¥ ¢

O boxplot acima mostra a distribuicdo dos custos de producéo de leite para vérias categorias em

2022. Aqui esta uma analise detalhada para ce |, variavel:

1. Energia elétri Quais s3o os maiores outliers? Quais custos variam menos?

- T -z - CO o P

ChatGPT pode cometer erros. Considere verificar informag6es importantes.
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O boxplot acima mostra a distribuicdo dos custos de producéo de leite para varias categorias em

2022. Aqui esta uma andlise detalhada para cada variavel:
1. Energia elétrica rural (KWH):
® A mediana estd em torno de 0,25 a 0,30 R$ por KWH.
e Ha uma variagdo consideravel nos valores, com alguns outliers acima de 0,35 R$.
2. Oleo Diesel (L):
¢ A mediana esta préxima de 2,50 R$ por litro.
e A distribuicdo é bastante uniforme, com poucos outliers.
3. Adubo 20:05:20 (50 kg):
e A mediana esta em torno de 12,00 R$ por saco de 50 kg.
» A distribuicdo € relativamente estreita, com poucos outliers.
4. Farelo de Algodéo (50 kg):
¢ A mediana esta em tomo de 40,00 R$ por saco de 50 kg.
e Ha uma variagdo significativa, com varios outliers acima de 45,00 R$.

5. Farelo de Soja (50 kg): {

* Amediar Quais sio os maiores outliers? 3 Quais custos variam menos?

(200 1 a1 X L RS (] . ~

@ Mensagem ChatGPT :{:: i

ChatGPT pode cometer erros. Considere verificar informagées importantes,
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Teste a correlagdo entre 6leo diesel e energia elétrica rural com
significancia de 0,05

< 22 >

6] A correlagdo entre os custos de 6leo diesel e energia elétrica rural é de aproximadamente 0.698. Este

valor indica uma correlagdo positiva moderada entre essas duas varidveis.

Para testar a significancia desta correlacdo com um nivel de significincia de 0.05, usamos o p-valor

obtido. O p-valor calculado é aproximadamente 0.0116, que é menor que 0.05.

Conclusado:
¢ Correlagdo: 0.698 (positiva moderada)

e P-valor: 0.0116

Como o p-valor é menor que 0.05, podemos rejeitar a hip6tese nula de que ndo ha correlacdo
significativa entre os custos de 6leo diesel e energia elétrica rural. Portanto, concluimos que existe

uma correlagdo significativa entre essas duas varidveis com um nivel de significincia de 0.05.

Se precisar de mais alguma andlise ou interpretagdo, por favor, me avise. [-)

P S P
¥

Analise a correlagdo com outros custos Gere estatisticas descritivas das variaveis

@ Mensagem ChatGPT

ChatGPT pode cometer erros. Considere verificar informacoes importantes.



USE CASES ~ Julius DOCS  LOGIN

Al data analyst & more

Used by 100,000+ people

START A CHAT



H0 & U

Je

&+ D=

D

>

”

| Thread Files (0) v

= New Thread Upload a file or choose a workflow
to get started

@ Pythonv

Threads (7) v
My Workflows + (Q  Getting Started Popular Newest ~
Files
X
Explore Workflows Workflows are templates for your tasks on Julius. You can create and share
workflows, or find most popular workflows for your tasks. Learn more here —
Docs v
Community Forum Quick Visualization Data Cleaner
" " Visually explore a spreadsheet! Let Methodically clean your data from a
adefLab the Al start off and then continue on CSV, Spreadsheet, or other file
your own. format.
Upgrade
J i : J
Account & Billing
< Back 1 2 3 5 Next >
Log Out
Roberto A. Martins ( [H Defautt - 2 Tools  Advanced Reasoning
Google » ram@dep.ufscar.br |
| [DJ Add a file or start a conversation now and add files later...
) | X AN

- em ==



[© New Thread

Thread Files (1) ~
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= CustosProducaoleite...

Provide with exploratory multivariate data analysis
4

To perform an exploratory multivariate data analysis on the provided dataset
"CustosProducaoleite-2022.csv", we will follow these steps:

1. Load the Data: Read the CSV file into a dataframe.
Inspect the Data: Check the structure, summary statistics, and any missing values.

Visualize the Data: Use various plots to understand the relationships between variables.

Let's start with loading and inspecting the data.
</> Loaded and summarized milk production costdata ~

Cr (G Rerun 2 Edit (2
This code snippet reads a CSV file containing milk production costs, displays the first few rows, provides a summary of the data...

1 df <- read.csv('CustosProducaolLeite-2022.csv’, header = TRUE, sep e
2 print(head(df))

irint (summary(df))
4 print(str(df))

Here's an initial look at the data:

Optional: Click on columns or rows to focus on specific data J, Export (D)

B Default - 22 Tools Advanced Reasoning

Send another message or file...
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. You

Proofreading the following text in formal, academic, plain UK English. It's an abstract for an
scientific article. Keep it in 100 words.

This paper aims to present the results of a performance measurement system design for a
Brazilian electricity distribution company in a regulated private monopoly market. The literature
review revealed mismatches between traditional PMS frameworks like the

Balanced Scorecard and the unique regulatory and operational challenges of this sector.
The results point out the need for a PMS that accommodates regulatory requirements and
promotes alignment with strategic objectives while addressing stakeholder demands.
Findings highlight the development and initial implementation of a new PMS framework
that integrates regulatory perspectives into performance management practices, offering
a promising direction for regulated utilities.

< 3/3 >

© ChatGPT
This paper presents the outcomes of designing a performance measurement system for a

Brazilian electricity distribution firm operating within a regulated private monopoly market. The

literature review uncovered disparities between conventional PMS frameworks such as the
Balanced Scorecard and the distinctive regulatory and operational hurdles in this sector. The
findings underscore the necessity for a PMS capable of conforming to regulatory mandates and
fostering alignment with strategic goals while meeting stakeholder expectations. Highlighting the
inception and preliminary deployment of a Pl ‘el PMS framework, the study integrates regulatory

viewpoints into performance management methodologies, promising a forward-looking approach

Message ChatGPT

ChatGPT can make mistakes. Consider checking important information.
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Organizations worldwide have seen improved competitiveness through implementing
continuous improvement initiatives like PDCA, Kaizen, Six Sigma, or LeanSigma.
Nonetheless, there are numerous examples of unsuccessful attempts to put this
initiative into practice. Several authors have documented the reasons behind the
challenges faced in implementing or maintaining continuous improvement efforts in
diverse sectors. Conversely, agile methodclogies have demonstrated their worth in
enhancing software development processes. Uncertain improvement goals, changing
requirements, multidisciplinary teams, and complex tasks are common characteristics
shared by continuous improvement efforts and software development. Generally,
continucus improvement activities do not deliver performance improvements during
the projects. Traditional software development follows the same pattern. The most
crucial delivery is the functional software for the users. However, agile methodologies
have transformed software development with, for instance, sprints that deliver small
testable pieces of software to the customer to check if the development is correct. The
use of agile methodologies has resulted in improved software development, among
other practices. Can the implementation of agile principles and methodologies benefit
continucus improvement initiatives? This paper aims to address the question by
presenting the findings of a systematic literature review.
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Organizations worldwide have attempted to improve their competitiveness by
implementing continuous improvement initiatives such as PDCA, Kaizen, Six Sigma, or
LeanSigma. However, there are numerous examples of challenges faced in
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However, there are numerous examples of challenges encountered in implementing or
sustaining these initiatives.

However, there are numerous examples of challenges in the implementation or
maintenance of these initiatives.

However, there are numerous examples of the challenges that organizations face in
implementing or sustaining these initiatives.
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pieces of software to the customer for verification. The use of agile methodclogies has
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transformed software development by breaking it down into sprints that deliver small,
testable pieces of software to the customer for verification. As a result, agile
methodologies have contributed to improved software development, among other
benefits. It is worth considering whether the implementation of agile principles and
methodologies could also benefit continuous improvement initiatives. This paper
presents the findings of a systematic literature review in order to address the question.
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Capturing customer value perception is crucial for driving supply chain performance improvements. In fact, the core
of supplier management resides in its impact on value generation and on end-customer satisfaction. Social media
analytics of customer sentiment enables large-scale group decision-making (LSGDM) to support supplier value
generation. However, studies in the literature do not elaborate on the linkage between the supply management
process and customer value drivers, neither how the customer value perception relates to the value delivered by
suppliers. State-of-the-art natural language processing approaches, such as aspect-based sentiment analysis
(ABSA), have the potential to address this issue. Nevertheless, such a proposition is not found in the literature.
Furthermore, the inherent subjectivity of the mined sentiments and uncertainty of managerial judgments should be
accounted for. To overcome this, computing with words with the fuzzy set theoi’y has been applied to support supply
chain decisional processes. Therefore, the present study proposes an LSGDM model that combines ABSA with fuzzy
inference systems (FIS) to support supplier evaluation driven by customer value perception. The central idea of the
proposed model is to track customer perceived value quantitatively over time with ABSA, from social media, and use
it as an input to a multiple-FIS based supplier evaluation approach. An application considering the case of a large
manufacturer of smartphones illustrates the model’s application. The main results show the model capability of
capturing customer perceptions and internalizing them as a driver for continuous improvement initiatives in supplier
development.
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Introduction

User reviews of products and services inherently store
competitive value, They serve as reference for other
consumers to decide over a purchase, and can be used for
monitoring value perception and fostering stronger customer
connections (Gandhi et al.,, 2023). Hence, the vast amounts of
behavioral data from social media users, including
background, preferences, and daily activities, have the
potential to offer fresh perspectives for supply chain
management in the present big data era (Wan et al,, 2021). It
opens the precedent te enable large-scale group decision-
making (LSGDM) in this context, especially due to the
development of machine learning approaches (Ding et al.,
2020). LSGDM refers to the assessment of a collection of
viable alternatives based on the preferences of a large number
of decision-makers (DMs), at different locations and times,
regarding a complex problem (Liu et al., 2019). However, in
most of the LSGDM studies, the DMs are often experts or
elected representatives, and the general public, that is the
customers, is excluded from decisionmaking (Wan et al.,
2021). The natural consequence is the loss of information.
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Introduction

User reviews of products and services inherently store
competitive value. They serve as reference for other
consumers to decide over a purchase, and can be used for
monitoring value perception and fostering stronger customer
connections (Gandhi et al., 2023). Hence, the vast amounts of
behavioral data from social media users, including
background, preferences, and daily activities, have the
potential to offer fresh perspectives for supply chain
management in the present big data era (Wan et al,, 2021). it
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elected representatives, and the general public, that is the
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perception. There has been a notable surge in the interest surrounding sentiment analysis (SA) and Aspect-Based
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ABSA with Fuzzy Inference Systems (FIS) to support supplier evaluation driven by customer value perception, allowing for

scenarie simulation and development of action plans. The process of evaluating suppliers for their segmentation involves
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Abstract:

How could a product or service is reasonably evaluated by anyone in the shortest time? A million dollar question but it is
having a simple answer: Sentiment analysis. Sentiment analysis is consumers review on products and services which helps
both the producers and consumers (stakeholders) to take effective and efficient decision within a shortest period of time.
Producers can have better knowledge of their products and services through the sentiment analysis (ex. positive and
negative comments or consumers likes and dislikes) which will help them to know their products status (ex. product
limitations or market status). Consumers can have better knowledge of their interested products and services through the
sentiment analysis (ex. positive and negative comments or consumers likes and dislikes) which will help them to know
their deserving products status (ex. product limitations or market status). For more specification of the sentiment values,
fuzzy logic could be introduced. Therefore, sentiment analysis with the help of fuzzy logic (deals with reasoning and gives
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Frontiers in Cell and Developmental Biology, a peer-reviewed journal, published an article titled “Cellular
functions of spermatogonial stem cells in relation to JAK/STAT signaling pathway™ on Feb. 13. Within a day of
publication, readers pointed out that the figures were clearly generated with artificial intelligence — full of spelling
errors, nonsensical diagrams and an anatomically incorrect, well-endowed rat. Within three days, Frontiers

retracted the article.
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Figure 1: Stages of the academic research life cycle in which uses of GenAl can be envisioned, with considerations
of use and duty varying by research stage and by research discipline. While such boundaries across research stages
are porous, this framing helps distinguish the tradeoffs and responsibilities of use in context. Inage component

attributions: Appendix 2.
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