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Abstract : Currently, the development of technologies such as general artificial intelligence

(AGI) and Generative Pre-training Transformer (GPT) has attracted widespread attention.
However, most of the current AGI/GPT evaluation test methods are limited to subjective
cognitive experience, and still lack an objective, effective and unified evaluation system or
standard. To fill in the gap of lacking objectivity of the existing AGI/GPT evaluation test
techniques and methods in describing the functional integrity and capability system of
intelligence, this study proposes a more complete evaluation and test system based on DIKWP.
The framework proposed in this paper solves the problems of the current GPT and AGI
evaluation and test systems which are fragmented, divergent, and places too much emphasis on
subjective experience, and provides a relatively complete and systematic test framework for the
subsequent capability evaluation of AGI and GPT technologies. We conducted a peer-to-peer
evaluation against Baidu's large-scale language model ERINE Bot against the parallel
benchmark on GPT-4.
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1. Introduction

In recent years, researchers have shown increasing interest in cognitive artificial intelligence
techniques. The emergence of generative artificial intelligence and general artificial intelligence
has greatly improved human's ability to understand the intention of various digital resources, and
has been widely used in text processing, machine translation, image processing and other fields.
ChatGPT and GPT-4 [1] already have strong intent understanding and logical reasoning
capabilities, and related research in specific human work fields such as medical care,
programming, mathematics, law, and digital creativity has shown that their levels have reached
the level of human experts.

* is the corresponding author.


mailto:d202220044@xs.ustb.edu.cn
mailto:duanyucong@hotmail.com

A large number of AGI and GPT testing methods have been widely used in related research in
general fields and specific fields including medical treatment. Although AGI is qualitatively a
data solitaire model of the data autoregressive method, its has show more and more interactive
flow in the form of information extraction, knowledge reasoning, intelligent strategy, and
intention analysis, which reflects backgrounds in data, information, knowledge, wisdom and
purpose. This reflects the space of data and the essence of semantic association and
transformation of data Bayesian processing. But it is still chanlleging for current evaluation test
methods to evaluators' cognition level, and there is still a lack of an effective, consistent,
objective evaluation system and comparison standard.

The current assessment is mainly reflected in fragmented, divergent, and interactions that place
too much emphasis on experience, and the interpretation of the same results is too subjective.
The lack of an effective, objective and complete evaluation system not only causes directional
confusion to the development and planning of large models, but also constitutes an obstacle to
the governance of AGI. To this end, this paper initially demonstrates a more complete testing
system [4] based on the DIKWP framework [2,3]. Through a unified mapping of digital
resources to the DIKWP model and expression system, and transforming digital interaction into
interaction on the DIKWP system, a complete closed intelligent Al objective mapping space for
AGI can be formed, and then based on the transformation of difference space and uncertainty
space Constructing a complete evaluation space for Al provides a more objective, complete and
consistent method for the evaluation of technologies such as AGI and GPT.

Note: Dialogues are translated from Chinese to English.

2. ERINE Bot's mastery of DIKWP knowledge and concepts

What is DIKW (Data, Information, Knowledge, and Wisdom)?

DIKW is a systematic concept composed of data, information, knowledge and wisdom, and it
is a method for organizing, managing and representing complex information. The DIKW
system views information and knowledge as foundational and as assets that can be
continuously updated and evolved. In the DIKW system, each layer confers certain qualities
over the next, creating a hierarchical structure.

In the DIKW system, the data layer is the most basic layer, which is responsible for collecting,
storing, processing and transmitting information. Above the data layer is the information layer,
which is responsible for classifying, encoding, and decoding data for storage and transmission.
Above the information layer is the knowledge layer, which is responsible for analyzing and
interpreting information for easy understanding and application. Above the knowledge layer is



the intelligence layer, which is responsible for reasoning and decision-making on knowledge in
order to make informed decisions.

Each layer in the DIKW system has different characteristics and functions that can help
organizations better manage and utilize complex information. For example, the data layer can
collect and store large amounts of real-time data, and the information layer can classify,
encode, and decode data for easy storage and transmission. The knowledge layer can analyze
and interpret information for easy understanding and application. The intelligence layer can
reason and make decisions on knowledge in order to make wise decisions.

In summary, the DIKW framework is an approach for organizing, managing, and representing
complex information that considers information and knowledge as foundational and as assets
that can be continuously updated and evolved. In the DIKW system, each layer confers certain
qualities over the next, forming a hierarchical structure that helps organizations better manage
and utilize complex information.

I What is DIKWP (Data, Information, Knowledge, Wisdom, and Purpose)?

DIKWP is a systematic concept consisting of data, information, knowledge, intelligence and
purpose, and it is a method for organizing, managing and representing complex information.
The DIKWP system views information and knowledge as foundational and as assets that can
be continuously updated and evolved. In the DIKWP system, each layer confers certain
qualities over the next, thus forming a hierarchical structure.

In the DIKWP system, the data layer is the most basic layer, which is responsible for
collecting, storing, processing and transmitting information. Above the data layer is the
information layer, which is responsible for classifying, encoding, and decoding data for storage
and transmission. Above the information layer is the knowledge layer, which is responsible for
analyzing and interpreting information for easy understanding and application. Above the
knowledge layer is the wisdom layer, which is responsible for reasoning and decision-making
on knowledge in order to make informed decisions. Above the wisdom layer is the purpose
layer, which is responsible for expressing and delivering intelligence in order to achieve
specific intentions and purposes.

Each layer in the DIKWP system has different characteristics and functions that can help
organizations better manage and utilize complex information. For example, the data layer can
collect and store large amounts of real-time data, and the information layer can classify,
encode, and decode data for easy storage and transmission. The knowledge layer can analyze
and interpret information for easy understanding and application. The wisdom layer can reason
and make decisions on knowledge in order to make wise decisions. The purpose layer can
express and transmit purposes in order to achieve specific intentions and purposes.



In summary, the DIKWP system is an approach for organizing, managing and representing
complex information that considers information and knowledge as foundational and as assets
that can be continuously updated and evolved. In the DIKWP system, each layer confers
certain qualities over the next, forming a hierarchical structure that helps organizations better
manage and utilize complex information.

What is DIKWP graph (data graph, information graph, knowledge graph, wisdom graph,
intention graph)?

DIKWP graph is a systematic concept composed of data graph, information graph, knowledge
graph, wisdom graph and purpose graph. It is a method for organizing, managing and
representing complex information. The DIKWP graph views information and knowledge as
foundational and as assets that can be continuously updated and evolved. In the DIKWP graph,
each layer confers certain qualities over the next, forming a hierarchical structure.

In the DIKWP graph, the data graph is the most basic level, which is responsible for collecting,
storing, processing and transmitting information. On top of the data graph is the information
graph, which is responsible for classifying, encoding, and decoding data for storage and
transmission. On top of the information graph is the knowledge graph, which is responsible for
analyzing and interpreting information for easy understanding and application. On top of the
knowledge graph is the wisdom graph, which is responsible for reasoning and decision-making
on knowledge in order to make informed decisions. On top of the wisdom graph is the purpose
graph, which is responsible for expressing and delivering wisdom in order to achieve specific
purposes. On top of the purpose graph is DIKWP graph, which is the highest level of the
DIKWP hierarchy and a complex systematic concept that helps organizations better manage
and leverage complex information.

In summary, the DIKWP graph is a method for organizing, managing, and representing
complex information that considers information and knowledge as foundational and as assets
that can be continuously updated and evolved. In the DIKWP graph, each layer imparts certain
qualities over the next, forming a hierarchical structure that helps organizations better manage
and utilize complex information.

How to understand the DIKWP graph?

DIKWP graph is a systematic concept composed of data graph, information graph, knowledge
graph, wisdom graph and purpose graph. It is a method for organizing, managing and
representing complex information. The DIKWP graph views information and knowledge as



foundational and as assets that can be continuously updated and evolved. In the DIKWP graph,
each layer confers certain qualities over the next, forming a hierarchical structure.

In the DIKWP graph, the data graph is the most basic level, which is responsible for collecting,
storing, processing and transmitting information. On top of the data graph is the information
graph, which is responsible for classifying, encoding, and decoding data for storage and
transmission. On top of the information graph is the knowledge graph, which is responsible for
analyzing and interpreting information for easy understanding and application. On top of the
knowledge graph is the wisdom graph, which is responsible for reasoning and decision-making
on knowledge in order to make informed decisions. On top of the wisdom graph is the purpose
graph, which is responsible for expressing and delivering wisdom in order to achieve specific
intentions and purposes. On top of the purpose graph is the DIKWP graph, which is the highest
level of the DIKWP hierarchy and a complex systematic concept that helps organizations better
manage and leverage complex information.

In summary, the DIKWP graph is a method for organizing, managing, and representing
complex information that considers information and knowledge as foundational and as assets
that can be continuously updated and evolved. In the DIKWP graph, each layer imparts certain
qualities over the next, forming a hierarchical structure that helps organizations better manage
and utilize complex information.

3. Domain Specific DIKWP Applications of the ERINE Bot

3.1 DIKWP Analysis of Health Problems

1. 17-year-olds are at risk of heart disease if they weigh more than 180 pounds. Call it
obesity, which is called obesity.

Tom is 17 years old and weighs 185 catties.
Tom is often worried about his weight, and his appetite has decreased recently.

Tom saw the news about obesity on TV.

A

Two days ago, Tom received a flyer for a weight loss training class, which clearly
stated that if he needs to apply for the class he should not have obesity.

6. Tom wants to go to the hospital.

Please analyze the data, information, knowledge, wisdom and purposes contained in the above
description, and output it as a table.
Then, construct the graphs of data, information, knowledge, wisdom and purpose give and the

detailed process.

Draw the relationship between the above data layer, information layer, knowledge layer,
intelligence layer and purpose layer.



Data
Layer

Data

Tom

Tom

Tom

Information Layer

17 year old teenage
weighing more than
180 catties

Tom weights 18t
pounds and often
worries about his
weight

Tom saw news about
obesity

Tom wants to go to a
hospital

Knowledge Layer

at risk of heart disease

often worries about his
weight

received a flyer for a
weight loss training
class two days ago

want to loss weight

Wisdom
Layer

fat

appetite
decreased

no obesity

intend to
loss weight

3.2 Reasoning and recommendations for health issues

What disease is likely or already present for Tom, on what grounds?

What actions should Tom take to protect his health?

Draw a schematic diagram of the above actions.

Tom may have or have been sick for some reason, which may include:

1.
2.

which resulted in health problems.

and an increased risk of disease.

Tom can take the following actions to protect his health:

4.

Overweight or Obese: Tom is overweight and may be obese.

Purpose Layer

suffers from
heart disease

worries about
his weight

apply for a
class to be
free of obesity

go to hospital

Unbalanced diet: Tom may have had an unbalanced diet, lacking sufficient nutrients,

Lack of exercise: Tom may lack of exercise, resulting in a decline in physical fitness

Lose weight: Tom can lose weight and keep healthy by controlling his diet

and increasing his exercise,

Improve eating habits: Tom can adjust his eating habits, eat more fruits,

vegetables and protein-rich foods, and avoid high-calorie, high-fat foods..

Increase the amount of exercise: Tom can strengthen exercise, increase the



body's metabolic level, and improve the body's immunity,

3.3 DIKWP Analysis in Psychology

1. Alex often feels guilty and remorseful for his words and deeds, his mood fluctuates
greatly, and he often feels depressed.

2. Elisabeth often feels guilty and ashamed for her words and deeds, and feels hopeless
overall.

3. Lee occasionally feels embarrassed by his words and actions, and occasionally feels
lonely emotionally.

4. Caroline becomes less talkative. Recently, she doesn't even dare to face up to her
partners in extracurricular activities. She do not participate in the football activities she
liked before even someone else invited her to, and her clothes began to become darker
and darker, often dirty.

If Elisabeth is diagnosed as moderately depressed with a tendency towards depression of 70%,
and Caroline is diagnosed with a tendency towards depression from 5% to 30%. Based on the
above content, please summarize the data, information, knowledge, wisdom, and purpose.
Then construct graph respectively and give a detailed process.

Based on the above description combined with Elisabeth and Caroline's situation
and diagnosis results, please evaluate Alex's depression probability and give a
formal expression process? If Alex is diagnosed as severe depression with reference
to other medical indicators, then whether his data and information indicators have

collection errors? ?

Alex's depression probability calculation process :

According to Elisabeth, she may suffer from moderate depression and depression tendency
70%. According to Caroline's situation, she may suffer from depression tendency from 5% to

30%. According to the situation of the two, assuming that Alex's depression probability is
then we have :

. < 0.7 , indicating that Alex has no depressive symptoms.

« 07=< =038, indicating that Alex has mild depressive symptoms.

. = 0.8 , indicating that Alex has moderate depressive symptoms.



Therefore, Alex was referred to other medical indication if the standard knowledge diagnosis is
severe depression, his probability of depression may be 0.7 < < 0.8.
If Alex is diagnosed as severe depression with reference to other medical indicators, his data
and information indicators may have been collected incorrectly, so it is necessary to re-collect
data and information indicators to calculate his depression probability.

3.4 Quantitative analysis in psychology

Alex's data 1: 70%; information 1: embarrassed 2: depression 3: loneliness;
diagnosis result: moderate depression

Max's data 1: 5%-30%; information 1: do not like to talk 2: do not participate in activities 3 :?
Diagnosis Result: Tendency to depression.

Generate a table based on the above data.

Give an inference on specific description of Alex's message and 3, give a detailed process
description.

Alex's No. 3 messagemight be described as "embarrassed " or "depression".

According to the information in the table, Alex's data 1:70% contains "embarrassed" and
"depressed", which means that he may feel embarrassed or depressed. Since 5% to 30% of his
data contains "do not like to talk" and "do not participate in activities", these two

information may also be the specific description of his No.3 information .

In this case, we can use logical reasoning to infer the specific description of Alex's message 3 .
Since his data 1:70% contains "embarrassed ", he may feel embarrassed. Since 5% to 30% of
his stats contain "ambiguous", he may not be talkative or active. Since 5% to 30% of his data
contains "do not participate in activities", it is possible that he does not participate in the
activity.

So Alex's message 3 might be "do not like to talk" or "do not like to participate in activities".

3.5 DIKWP analysis in personnel management

Both Alex and John are job seekers related to the computer industry, Alex is a fresh graduate,
and John is a practitioner with 3 years of work experience. A company sends out the following
recruitment information:

1. Recruiting computer software engineers with 1-3 years of relevant working experience,
outstanding fresh graduates can also submit their resumes.

2. Need to bear hardships and stand hard work, have the enthusiasm for pursuing



technology and a good sense of responsibility, and have relatively good learning ability and
ability to adapt to changes.

3. Able to work overtime occasionally.

4. Understand Java, C++ or other programming languages, have good programming skills
and document reading and writing skills.

5. Have certain English reading ability.

In addition to the basic information, Alex's resume emphasized that he has half a year of
internship experience, and he is also cheerful and easy-going, and can get along well with
others. He won a scholarship in school, has excellent grades and excellent English reading
ability, and can adapt to the requirements of frequent overtime. But has no relevant
programming skills.

In addition to basic information, John's resume has 3 years of work experience, is familiar with
the Java language, and has participated in many development projects. But he emphasized on
his resume that he is calm , and although he is not good at communication, he has a sense of
responsibility.

If I were HR, which one should I choose as a company employee? Can you make a detailed
comparison from the data layer, information layer, knowledge layer, wisdom layer, and
purpose layer?

Data layer: John has more data than Alex. John has 3 years of work experience and relevant
internship experience, while Alex is just a fresh graduate.

Information layer: Alex’s resume emphasizes that he has half a year’s internship experience.
He is cheerful and easy-going and can get along well with others. Basic knowledge of related
programming. John's resume emphasized that he has a calm personality, a sense of
responsibility, and is not good at communication, but has a sense of responsibility.

Knowledge level: Alex's resume only mentions programming languages such as Java and C++,
while John's resume mentions proficiency in Java language and participation experience in
multiple development projects, so John's knowledge level is richer.

Wisdom level: Alex and John performed well in the interview and were able to answer
questions about programming languages, but John also mentioned his sense of responsibility in
his resume, so John may be more suitable for the company's work.

Purpose layer: It is impossible to infer from the data layer, information layer, knowledge layer,
wisdom layer, and purpose layer which HR will choose as a company employee, because these
data and information only show the advantages and characteristics of candidates, and the real
decision-maker may consider more factors, such as the candidate's professionalism, work
attitude, work ability, personal values, etc.



If the company is a startup, the business is growing rapidly. The last interviewer for the
company interviewed both men and was satisfied with their interview performance. However,
the interviewer, considering the future development, hopes that people with mature and stable
personalities and great development potential will come to the company, and at the same time

hope to train employees to take over new projects. How should I make a decision in the end?

This is a decision that requires careful consideration, as it will affect the future development of
the entire team. Here are some suggestions to help you:

make the best decision:

1. Assess the skills and experience of the candidates: You need to assess the skills and
experience of the candidates to ensure they can Competent enough to work on new projects.
You can ask candidates about previous projects they have worked on and how they have solved
problems and adapted to change. This can help you understand a candidate's skill level and
experience.

2. Consider the candidate's personality traits: If you want your team members to have mature
and stable personality traits, then you can consider whether

the candidate has these traits. You can learn about a candidate's personality and make sure they
are open to new challenges and responsibilities.

3. Understand the candidate's personal development plan: You need to understand the
candidate's personal development plan to determine whether they have enough development
potential to take over new projects. You might consider a candidate if they plan to continue
learning and developing over the next few years.

4. Determine the candidate's salary requirements: If the candidate's salary requirements do not
match the company's salary structure, then you may need to reconsider your decision. You can
ask candidates about their salary requirements to make sure their salary requirements match the
company's salary structure.

5. Carefully consider other factors: In addition to skills and experience, personality traits,
personal development plans and salary requirements, you also

need to consider other factors, such as the candidate's work attitude, teamwork ability,
leadership ability, etc. You need to take these factors into consideration and make the best
decision.

In the end, you should weigh the candidate's skills and experience, personality traits, personal
development plans, and salary requirements against your decision and make the best decision.

I Give the intention map of the above data layer, information layer, knowledge layer, wisdom



I layer, and purpose layer.

In the questions above, structured thinking can be used to build an purpose graph. Specifically,
the following steps can be followed:

1. Determine the data layer: In the above example, the basic information of Alex and John
(such as year age, gender, education, work experience, etc.) as the data layer.

2. Identify layers of information: In the example above, Alex and John's resumes and interview
performances can be used as layers of information to better understand their backgrounds and
skills.

3. Determine the knowledge layer: In the above example, John's work experience and skills can
be used as knowledge layer to learn about his experience and skills in the computer industry.

4. Determine the wisdom layer: In the above example, John's personality traits and personal
development plan can be used as the intelligence layer to understand whether he is suitable for
the company's culture and work atmosphere.

5. Determine the purpose layer: In the above example, HR's decision-making needs can be
used as the intent layer to understand HR's decision-making goals and priorities. By combining
the data layer, information layer, knowledge layer, wisdom layer and purpose layer, it is
possible to have a more comprehensive understanding of the situation of Alex and John, and
help HR to make more rational decisions.

4. Discussion

With the help of the proposed DIKWP evaluation system, this paper demonstrates Baidu's
ERINE Bot. First, the data processing ability, information processing ability, knowledge
processing ability, wisdom processing ability and intention processing ability of ERINE Bot are
individually benchmarked. Then we conduct a preliminary test on the transformation ability
between data, information, knowledge, wisdom and intention of ERINE Bot, and also conduct
DIKWP validation test under the situation of incomplete, inaccurate and inconsistent data,
information, knowledge wisdom and purpose . In the future, we will continue to conduct further
tests and comparative analysis from the situation of mapping incomplete, inaccurate, and
inconsistent DIKWP input to incomplete, inaccurate, and inconsistent DIKWP output.
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