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Abstract 
Be it the era of current Industry 3.0 (3D printing) or the era of Industry 4.0 
(customized production) in the future, as far as globalisation is concerned, 
based on combinations of automation & information and intelligence, the 
application of Big Data, new Cloud Computing technology, Internet of 
Things or new internet industry and AI will usher in a huge revolution to 
human beings, which will consequently rock foundations of modern econo-
my, politics, social sciences, management and accounting, etc. and even bring 
about fundamentally changes and development, and hence an era for tech-
nology industry will go novelty, i.e. customized production. Commercial 
re-group and the drastic society change will influence not only the overall 
ecological pattern around the world but also human beings’ value system, 
knowledge system and life style. Many seeming probabilities today will be-
come impossible while the impossible at the moment will go real in the fu-
ture. Under such complicated, constantly changing and rapidly developing 
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circumstance, only when the passive situation of tabulating and interpreting 
is completely changed, can national economy’s smooth operation be directed 
by the objective law of coordinated development, and thus, to achieve the 
utmost economic efficiency. The scientific foundation of the real-time in-
put-output tabulation method and AI is rightly designed on the basis of the 
above dreaming realization. This thesis will take the real-time analysis of the 
optimal input-output planning model and the timely analysis of input-output 
statistical model as examples to illustrate how to realize the good wish. 
 
Keywords 
Big Data, New Cloud Computing Technology, Internet of Things or New  
Internet Industry, AI (Artificial Intelligence), Auto CAD (Auto Computer 
Aided Design), CAM (Computer Aided Manufacturing), 3D Printing  

 

1. “One World” 

“One world” refers to an idea that human being will finally realize a beautiful vi-
sion of human society in the future. In spite of different description and under-
standing in politics, economy, culture, science and technology, according to its 
nature, the foundation of entire human society lies in economy, and that is the 
starting point and destiny of human society. The economic foundation is related 
to the entire society and it is a great support which backs up nations for the 
strong competitiveness; thus how to make this foundation (economy) be syste-
matically managed and regulated as well as maintained in the best operation? 
Obviously, the real-time analysis of the optimal planning input-output model 
and the timely analysis of the input-output statistical model become the key 
technology. Therefore, other problems will be solved as long as that critical 
problem can be properly dealt with. 

It is known that ecology or ecological environment refers to the general envi-
ronment or situation of human society, which mainly includes two aspects, good 
thinking ability, analytical and critical spirit and truth seeking hobby as well as 
philosophical tradition. Philosophical tradition refers to the profound influence 
on human thinking, which not only provides tools, but also determines area and 
direction. The process of Internet of Things or new internet industry, mobile in-
terconnection, interconnection of everything and ecological interconnection will 
give birth to a new economic system, which is called interconnection and shared 
economy; the process of mobile interconnection, etc. will also give birth to a new 
economic system called interconnected communist economy; the development 
of the process of Internet of Things or new internet industry, mobile intercon-
nection, etc. is only the starting point of shared economy and communist econo-
my. Therefore, their emergence and rapid development have brought mankind 
into a linkage era or an iteration era. This era of interaction and iteration has 
only one goal which is to build a new economic system-shared economy and to 
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create a new society-shared society. It can be seen that the interconnected shared 
economy and the linkage communist economy constructed through the new 
economic system create the theoretical basis of one world. The shared society 
based on the new society is the long-awaited one world. It is obvious that if the 
basic content of the modernization enterprise management on a micro-level and 
its approach, “Nine-Must”-Production Pioneer of Linear Model in Enterprise 
Modern Management can be taken to observe, test and judge whether in one 
world, the enterprise management has realized the characteristics, scale and 
standard of modern management; if the basic content of the cross-boundary 
economic management information system on a macro-level can be taken to 
observe, test and judge the characteristics, scale and standard of the technology 
support for all the nations to re-build the new economic order in one world. 
Thus, to realize the unification of economic base and superstructure, fair trade 
and free competition, economic interests and value pursuit by rebuilding the fi-
nal result of the new economic order of the world is not only the theoretical ba-
sis of global economic governance in one world, but also the scientific method of 
establishing a new international economic order and creating a new human civi-
lization. 

For realizing “one world”, regardless of social form or system, as long as the 
real-time analysis of the optimal input-output planning model and the timely 
analysis of the input-output statistical model shall be implemented, the unifica-
tion of economic foundation and superstructure, fair trade and free competition, 
economic benefit and value pursuit can be realized. It is very important to make 
this point clear. 

2. The Scientific Basis of Real-Time Input-Output Tabulation  
Method and AI  

Regardless of 3D printing (Industry 3.0) or customized production (Industry 
4.0), in AI unmanned factories, all work can be done by computer-controlled 
robots, CNC machine tools, unmanned trolleys and automated warehouses. In-
stead of working directly, workers become commanders and doctors. During 
daytime, a small number of workers can handle the work such as order checking 
and modifying; at nights, even fewer workers are left to monitor. The precise 
process is summarised as following. 

2.1. Background 

Based on “All economic activities of International Standard Industrial Classifica-
tion” (ISIC) published by United Nations Bureau of Statistics which provides 
standard criteria of statistical data for different countries to compare and the di-
vision of industrial sectors, agriculture belongs to the primary industry, industry 
belongs to the secondary industry and others belong to the tertiary industry. In 
the primary industry, products can be obtained directly from nature through 
human labor, including agriculture, forestry, animal husbandry and fishery; in 
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the secondary industry, the products (raw materials) provided by the primary 
industry and the secondary industry itself are processed. According to the ac-
counting budget (plan) and the degree of difficulty in accounting, the depart-
ments which are engaged in product structure (components) and bill of mate-
rials (food, medicine and chemical industry which is referred as BOM, hereinaf-
ter the same) are named manufacturing; the departments which are engaged in 
extractive industry, construction, public works, water, electricity, oil and gas are 
called other industries; the tertiary industry is the sector other than the primary 
and the secondary that provide only final services to consumers and interme-
diate services to producers (including producers of the tertiary industry itself), 
including transportation, storage and postal service, information transmission, 
computer service and software, wholesale and retail, accommodation and cater-
ing, finance, real estate, leasing and business service, scientific research, tech-
nology service and geological exploration, water conservancy, environmental 
and public facilities management service, residential service and other services, 
education, health, social security and social welfare, culture, sports and enter-
tainment, public administration and social or international organisations. For 
convenience, those that make profit are categorised as service industry while 
those do not are categorised as non-profit organisations. The basic relation of 
the three major industries is to regulate yet to rely on each other. The primary 
lays the foundation for the secondary and the tertiary; the secondary is the core 
of the three industries and it brings along the primary; the primary and the sec-
ondary create opportunities for the tertiary; the development of the tertiary 
boosts the primary and the secondary. 

According to the basic method of input-output statistical tabulation method 
all over the world, it can be seen that because of different accounting systems, 
the basic structure of the model is also different. For example, by applying SNA 
(The System of National Accounts) as the accounting method, production and 
labor supply are included in the form of production and the monetary income 
from production factors is included in the national income. By applying MPS 
(The System of Material Product Balances), the national economic activity can 
be divided into material production field and non-material production field, and 
only the material production field is considered the part of the production and 
included in the national income. Because theoretical basis, research field and ba-
sic flow of these two kinds of accounting systems are different, their basic struc-
ture of the input-output statistical model is also different. In addition, there is 
only value-based input-output model in SNA. However, in MPS, both val-
ue-based input-output model and material-based input-output model exist. In 
order to solve the problem of the comparability of statistical data among differ-
ent countries, the conversion of aggregate index can be carried out according to 
the difference of those two accounting systems. For example, the conversion 
between national income and added value, between total social products and 
material consumption along with total output and intermediate input, between 
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personal consumption and household consumption, and between other corres-
ponding indicators. The comparability can be accordingly realised (Dong, 2000). 

According to the basic theory put forward by John McCarthy (the inventor of 
AI), AI is about the science and engineering of making intelligent machines, and 
in particular, the programme of creating artificial intelligence. After being pro-
grammed, the computer is able to think like human. Through the research of 
human brain and its capability of study and work, for instance, the result be-
comes the foundation of the development of intelligent software and system. AI 
is different from human intelligence. However, it has the ability to imitate and 
probably exceed human intelligence one day. AI is a branch of computer science 
that attempts to understand the essence of intelligence and build the intelligent 
machine that can respond in a similar way to human intelligence. In general, one 
of the main goals of AI research is to enable machines to perform complex tasks 
that usually require human intelligence. It must be pointed out that different 
people of different time have various understanding of such kind of complex 
tasks. Therefore, as the science, the specific goal of AI will naturally be evolved 
according to changes from time to time. Since its birth, the theory and technol-
ogy of AI have been getting more and more matured, and its application has 
been expanding. It can be seen that in the future, the technological products 
brought along by AI will become a container of human intelligence. On the one 
hand, it continues to make new progress, on the other hand, it starts to set goals 
that will be more meaningful though more difficult (Cai & Xu, 2010). 

In terms of the ability of problem solving, AI can be divided into three catego-
ries, weak AI, strong AI and super AI. As weak AI, ANI (Artificial Narrow Intel-
ligence) is good enough for individual use, for example, smart bikes and cars. 
According to Professor Linda Gottfredson, AGI (Artificial General Intelligence) 
is “a comprehensively psychological ability regarding thinking, planning, prob-
lem solving (sometime even abstract issues and complex ideas), fast learning and 
learning based on experiences”. As strong AI, AGI is at human-level because it 
can be considered equal to human intelligence and used for doing everything 
that requires human intelligence. Creating AGI is much more difficult than 
creating ANI, so far, it is beyond human’s capability. ASI (Artificial Super Intel-
ligence) is defined by Professor Nick Bostrom (Oxford philosopher and thinker) 
as “intelligence that is much smarter than the smartest human in all fields such 
as scientific innovation, general knowledge and social skills”. In terms of ASI, no 
matter it can be either a little stronger or much stronger than human intelligence, 
it has been brought to public sight and that is why these two words—immortality 
and extinction, have been paid close attention to.  

According to the basic concept of computer network, it is built up with inter-
changeable and programmable hardware. However, hardware is not specifically 
used for any certain purpose (transmission of data or video signal). They can be 
used to transmit a variety of different types of data, and support a wide range of 
growing applications. According to this concept, the hardware connected to a 
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computer network is not limited as ordinary computers, but as smartphones, 
too; computer network is not specifically designed for data transmission, but for 
the support of a variety of applications (including the applications which will be 
used in the future). “The programmable hardware” here means that it must be 
CPU (Central Processor Unit) involved (Xie, 2017). It is obvious that the com-
munication between computers can be realised through the interconnection, so 
that functions such as information, software and equipment resources sharing, 
and the ability of working together in computer systems can be greatly realised 
as well. Computer resources include computer hardware, software and data. 
Computer network can provide network services to both local and remote users; 
all computers in this network abide by a network protocol. Computer network 
architecture which is to unify the protocol around the world establishes software 
and hardware standards, and precisely defines the functions that the computer 
network and its components should perform. Therefore, different computers can 
do information docking with the same function. Computer network is based on 
a highly structured design method and applying the principle of functional stra-
tification. In addition, regarding the range of action, network can be divided into 
four different types, PAN (Personal Area Network), LAN (Local Area Network), 
MAN (Metropolitan Area Network) and WAN (Wide Area Network). However, 
WAN is the core part of internet. Its main task is to transport the data which is 
sent by mainframes over long distances (across countries), and the link that 
connects the switches of all connecting points is generally high-speed link which 
has a large communication capacity. 

According to the basic principle of Auto CAD (Auto Computer Aided De-
sign), it is known that Auto CAD software was first developed by Autodesk 
Company in 1982 which is useful for designers to carry out their work by using 
computers and the graphics devices. Auto CAD software can be run on mi-
cro-computers and work-stations which are supported by various operating sys-
tems. It can be used in two-dimensional drawing, detailed drawing, designed 
documents and basic three-dimensional design; it provides a good user interface 
which is able to carry out various operations through interactive menus or 
command-lines. In the process of engineering design and product design, dif-
ferent schemes can be calculated, analyzed and compared in order to determine 
the optimal schemes. All kinds of design information, such as digital, text or 
graphics, can be stored in computer memories or external storage and quickly 
retrieved. Designers usually start the work from sketches, then the heavy work 
for turning the sketches into engineering drawing can be done by computers. 
The engineering drawing is automatically established by computers which can 
be quickly displayed afterwards, so that designers will be able to judge and mod-
ify the work in time. Auto CAD application area includes engineering drawing, 
architectural engineering, decorative design, environmental art design, hy-
dro-power engineering and civil construction, etc., which has become the popu-
lar tool worldwide. 
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According to the basic principle of CAM (Computer Aided Manufacturing), it 
is known that CAM software was first developed by Massachusetts Institute of 
Technology in 1952. It can be used to complete the entire production process 
from preparation to manufacturing with computer assistance. CAM software is 
able to directly or indirectly connect computers to manufacturing process and 
production equipment. With computer system, it is applied to plan and manage 
manufacturing process, control and operate production equipment, process data 
which is needed in the manufacturing, control and process flow of materials 
(semi-finished products and components), as well as test and check finished 
products, etc. The core technology of CAM is numerical control (short for 
Computer Numerical Control) which is to generate NC code that machine tools 
can read by computer programming, so that the machine tools will be able to 
run more accurately and more efficiently for less cost. 

According to the definition of basic functions of 3D printers which was put 
forward by two Americans, Professor Hod Lipson and Professor Melba Kurman, 
“3D printing is an opening. A revolution of manufacturing, design, material and 
intellectual property is about to be detonated by 3D printing and its great pros-
pect will be unfolded. By crossing the gap between virtual world and real world, 
the iron law of scale economies is broken. 3D printing will bring AI from com-
puters to elsewhere, the robot time will become history and an outbreak of rev-
olution in science, technology and innovation will eventually take place.” The 
advantage of 3D printing is to bring models which are not only visible, but 
touchable as well; it transforms not only creative ideas of designers in forms of 
in-kind, but avoids disappointing objects occurring from qualified designs. Since 
the objects made by 3D printing can be assembled, and the rationality of struc-
ture and the feasibility of installation can be intuitively observed, the possible 
problems thus can be revealed and solved in early phases. The cost of traditional 
manufacturing of moulds is generally high and the large ones can be extremely 
expensive, therefore, in case of product structures appearing unreasonable or 
other problems occurring in the process of mould making, the loss can be huge. 
With 3D printing, not only can the loss be avoided, but certain risks as well. 3D 
printers integrate advanced technologies, such as digital modelling technology, 
electromechanical control technology, information technology as well as materi-
al science and chemistry. Therefore, machines can be not only designed, manu-
factured, repaired and recycled by other machines, but adjusted and improved as 
well, sometimes even by themselves (Lipson & Kueman, 2013). The rapid proto-
typing technology of 3D printing has been widely used in design and develop-
ment of automobile, machinery, aerospace, household appliances, communica-
tion, electronics, architecture, medicine and toys, and this is very helpful to the 
establishment of optimal micro material-based input-output planning model. 

2.2. Scientific Foundation of AI 

As it is known, AI (Artificial Intelligence) is the new science and technology 
aiming at research and development of theories, methods, technologies and ap-
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plication systems for simulating, extending and expanding human intelligence. 
According to the scientific thought, theory and method of real-time input-output 
tabulation method, in order to actualize the real-time analysis of the optimal in-
put-output planning model and the timely analysis of input-output statistical 
model, the real-time input-output tabulation method and the scientific basis of 
AI can be summarized and described as theoretical, material and technological 
basis of AI (same as below). 

Theoretical basis of AI mainly constitutes theories of Big data intelligence, 
cross-media perceptual computing, mixed enhanced intelligence, collective in-
telligence, decision making in autonomous cooperative control and optimiza-
tion, brain-like intelligent computing, quantum intelligent computing. The core 
technologies of AI are computer vision, machine learning, natural language 
processing, robot and speech recognition, all of which will become independent 
sub-industries. In terms of the core technologies of AI, computer vision is the 
computer ability of recognizing objects, scenes and activities from images; ma-
chine learning is the ability of computer systems for improving the performance 
without following explicit program instructions but relying only on data; natural 
language processing is the ability of having human-like text processing; robot 
means the ability of integrating cognition technologies such as machine vision 
and automatic planning into minimal size but high-performance sensors, brakes, 
and ingenious hardware, which is able to work with humans and handle differ-
ent tasks flexibly in various unknown environments; speech recognition mainly 
focuses on automatic and accurate transcription of human speech technology. 

The theoretical basis and the core technology mentioned above are the very 
basis and technology of real-time input-output tabulation method and the scien-
tific basis of AI. In addition, with the organic combination and development 
between automation and information technology, the status of continuous ma-
thematics as a mainstream which is represented by calculus has changed in the 
era of industrial revolution, and the importance of discrete mathematics has 
been gradually recognized. Being the theoretical basis of computer science, dis-
crete mathematics widely demonstrates in many fields of computer science and 
technology and related specialities. For example, from scientific computing to 
information processing, from theoretical computer science to computer applica-
tion technology, from computer software to computer hardware, from AI to 
cognition system, etc., all are closely related to discrete mathematics. And for the 
scientific thought, theory and method of real-time input-output tabulation me-
thod, discrete mathematics is certainly involved and being the reasons why, 1) 
the optimal input-output planning model can be realized by combining with 
automation, information, intelligence, Big data, new Cloud Computing technol-
ogy, Internet of Things or new internet industry and AI; 2) the organic combi-
nation and connection between the optimal micro material-based input-output 
planning model and industrial software, such as Enterprise Resource Planning 
(ERP), Auto Computer Aided Design (Auto CAD), Computer Aided Manufac-
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turing (CAM), Computer Integrated Manufacturing (CIM) and 3D printing can 
be actualized; 3) the real-time analysis of the optimal input-output planning 
model and the timely analysis of input-output statistical model, and so on. 

The material basis of AI is based on realizing intensive modernization (auto-
mation, information and intellectualization, same as below) of the three major 
industries. According to the basic structure of the optimal macro input-output 
planning model, with interconnections among the system of computer networks 
(Internet of Things or internet), the formation of the material basis includes two 
contents, 1) according to the basic structure of the optimal micro input-output 
planning model, the affiliated industries (sections or products) of the three ma-
jor industries and their objects can be formed into small individual systems, 
and these small systems are the material basis of the corresponding micro 
cross-boundary economic management information system; 2) according to the 
basic structure of the optimal macro input-output planning model, not only can 
those small systems be formed into independent subsystems according to hie-
rarchies of industries, those subsystems can also be formed into an independent 
large-scale system. That independent large-scale system is the material basis of 
the “cross-boundary economic management information system” (Kang, 2019). 

Based on realizing the material basis of AI, the technology basis of AI is, 1) on 
the one hand, according to the characteristics and specialities of the affiliates 
of the three major industries and their objects to design and develop the 
cross-boundary economic management information system; 2) on the other 
hand, to vertically start from the basic data processing to the basic data which is 
required for the realization of real-time analysis of the micro input-output mod-
el and timely analysis of input-output statistical model with computer technolo-
gy, according to the theory and method of input-output planning model as well 
as some certain steps and computations to respectively establish database files 
which are based on the basic data. Those database files will be the strong foun-
dation in the future for applying AI to solve the problems of table making and its 
application. 

2.3. Scientific Foundation of the Optimal Micro Input-Output 

The reason why real-time input-output tabulation method can realize the 
real-time analysis of the optimal input-output planning model and timely analy-
sis of the input-output statistical model, the scientific method found which is for 
the realization of the real-time analysis of the optimal micro material-based in-
put-output planning model with data required as well as the timely analysis of 
the micro material-based input-output statistical model. Without that break-
through, nothing can be achieved. According to the inherent connection and 
difference between the optimal micro material-based input-output planning 
model and the micro material-based input-output statistical model (Kang, 
2014a), it is known, 1) since the micro material-based input-output statistical 
model is built based on the real-time analysis of the optimal micro materi-
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al-based input-output planning model, in terms of basic data, apart from which 
of internal flow matrix, final products and total output that remains the same, it 
is different for the variety and quantity of the purchased products as well as the 
corresponding physical volume which are input by each section in each process. 
Because it can be both stats value and plan value. Therefore, as long as the data-
base files that should be based on what kind of basic data for realizing the 
real-time analysis of the optimal micro material-based input-output planning 
model becoming clear, the problems such as realization of the timely analysis of 
the micro material-based input-output statistical model as well as the method of 
establishing the database files based on basic data while realizing the real-time 
analysis of the optimal macro input-output planning model and the macro in-
put-output statistical model will be solved. In the three major industries, the 
method of applying AI for establishing the optimal micro material-based in-
put-output planning model is the key. The final product manufacturing (com-
ponents and BOM) is taken as an example for the better explanation. For the 
convenience, there is no reverse consumption in the internal flow matrix of the 
optimal micro material-based input-output planning model, but the forward 
consumption which is direct and standardized. The explanations are as follow-
ings. 

According to the tabulation method of realizing the real-time analysis of the 
optimal micro material-based input-output planning model (Kang, 2014a), for 
skilled technicians engaged in production-operation-plan, once the variety and 
quantity of final products and the corresponding physical volume are deter-
mined, through the manufacturing process starting from input and withdrawing 
from the production cycle, the variety and quantity as well as its volume of every 
process of input (consumption) and output can be calculated through the tech-
nical manual of product standard; during each process of semi-finished prod-
ucts, the variety and quantity of those products and the corresponding physical 
volume as well as the variety and quantity of the purchased products and the 
corresponding physical volume that need to be input (consumed) in each 
process can also be calculated by consumption quota or man-hour quota. Ac-
cording to the balance (semi-finished products + final products = total output, 
same as below) established in rows, the total output of each production can be 
calculated. Thus, the above data is the basic data needed for establishing the mi-
cro material-based inout-output planning model. And with the establishment of 
the model, by combining with linear programming method, the optimal scheme 
of product structure can be laid down with limited resources, such as investment 
and labor force. It can be seen that according to the scientific thought, theory 
and method of real-time input-output tabulation method, manually establishing 
the optimal micro material-based input-output planning model is not only easy 
and feasible, but promoted and generalized. 

For ANI, in order to use computer technology to establish the optimal micro 
material-based input-output planning model, first of all, the steps and calcula-
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tion method of manual tabulation should be clear, and the data base based on 
basic data will be respectively established. For example, to establish the data base 
based on the basic data of product structure (components) or bill of materials 
(formula) of final products and between the relevant processes of processing 
routes. The data base should include name, specification, model, quantity and 
other basic information of final products as well as the same information of 
semi-finished products in each process. With the data base, 1) the variety and 
quantity of final products can be modified according to market demand as 
well as name, specification, model, quantity and other basic information of 
semi-finished products. 2) According to the variety and quantity of the input 
and output and the physical volume as well as corresponding name, specifica-
tion, model, quantity and other basic information in each process, with the cor-
responding data base based on technical parameter of product standard, the va-
riety and quantity of input and output and the physical volume in each process 
can be respectively calculated. It must be pointed out, the basic data of the in-
ternal flow matrix in the general micro material-base input-output model ap-
pears to be upper triangular in non-zero elements, that is, the non-zero elements 
are in the upper right half of the main diagonal. In order to find scientific me-
thods of writing computer applications (algorithms), it is necessary to introduce 
the internal flow input matrix and the internal flow output matrix respectively, 
and the variety and quantity of both input and output as well as the correspond-
ing physical volume in each process can be represented by the above matrices. 
Therefore, by dividing the variety and quantity of the relevant non-zero ele-
ments in the internal flow input matrix by the variety and quantity of the rele-
vant non-zero elements in the internal flow output matrix, the internal flow ma-
trix with a ratio which is always >1 (for some special processes, a ratio can be 
equal to zero if the data disparity between the two matrices is negligible) struc-
tured and formed in the exactly same way can be obtained. It is obvious that the 
ratio of the variety and quantity of non-zero elements and the corresponding 
physical volume of this internal flow matrix is actually the ratio of the variety 
and quantity and the corresponding physical volume of input and the variety 
and quantity and the corresponding physical volume of output in each process. 
By applying the ratio, starting from the final products, from top to bottom and 
right to left, calculating one by one forward until the input of the first process, 
the basic data of non-zero elements in the internal flow matrix can be calculated 
through a specific computer application (algorithm). In the process of calcula-
tion, according to the basic principle which is the variety and quantity of output 
and the corresponding physical volume in the previous process becoming the 
variety and quantity of input and the corresponding physical volume in the fol-
lowing process; if the variety and quantity of the input and output are equal, it 
means that only the form of products is changed but the structure, and the va-
riety and quantity of input and the corresponding physical volume can be ob-
tained by multiplying the variety and quantity of output and the corresponding 
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physical volume by the ratio; if the variety and quantity differ between input and 
output, it means both the form and structure are changed, and the variety and 
quantity of input and the corresponding physical volume in current process can 
be obtained by multiplying the variety and quantity of output and the corres-
ponding physical volume by the ratio and this result should be the summation of 
the variety and quantity of total input and the corresponding physical volume. 
In other words, in this very process, except the variety and quantity of output 
and the corresponding physical volume in the previous process, the variety and 
quantity of input and the corresponding physical volume in current process are 
included. According to the data base based on consumption quota or man-hour 
quota and other basic data during the manufacturing semi-finished products, 
not only the variety and quantity of purchased products and the corresponding 
physical volume that need to be input (consumed) in each process can be calcu-
lated, but the name, plan, model, quantity, suppliers and other basic information 
of the purchased products can be shown as well. According to the balance estab-
lished in rows, the total output of each production can be calculated. The above 
data above is the basic data for the micro material-based input-output planning 
model. 3) Therefore, according to the data base based on the basic data of the 
model and the basic information needed by the mathematical model which is 
combined with the linear programming method, the optimal product structure 
scheme can be laid out with establishing the optimal micro material-based in-
put-output planning model. Thus, according to the scientific thought, theory 
and method of real-time input-output tabulation method, by programming with 
human’s logic and knowledge, it is not difficult to use ANI to establish the op-
timal micro material-based input-output planning model. And it is the key to 
actualize the real-time analysis of the optimal micro material-based input-output 
planning model. 

It must be pointed out that, 1) with the change of market demand, the ad-
justment and modification need to be made for the variety and quantity of final 
products and the corresponding physical volume as well as the other basic in-
formation; with the technical transformation or machinery and equipment up-
dating, the corresponding basic information such as technical parameters will 
change, and so will the basic information of relevant factors. Under such cir-
cumstance, the modification of the basic information can be made manually. 
The corresponding optimal micro material-based input-output planning model 
can be established based on the market demand to direct enterprises’ operation, 
however, the current AI is still on the level of ANI, with passwords only for the 
adjustment and modification of the variety and quantity of final products and 
the corresponding physical volume as well as of the corresponding basic infor-
mation of machinery and equipment such as technical parameters and the basic 
information of relevant factors, the ability of AI needs to be equal to that of hu-
man’s, which is AGI. 2) It is known that for building integration, information is 
the key to it and it is established by the departments of management, design, 
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production (including the maintenance and transmission of information) and 
operation. The information exists in various ways and it can be processed auto-
matically in different types of systems. For building integration, the information 
must be kept online instead of storing in a file box or on an offline disk. In other 
words, integration does not mean simply putting the information of each de-
partment on a computer and then making them communicate. The purpose of 
integration is to manage and direct the information in order to coordinate the 
operation of all functions. It can be imagined when the operation of the national 
economy is out of balance and even the damage control cannot be done, the level 
of AI must be on the same level of human’s, which is AGI. By using integrated 
information to establish and realize the real-time analysis of the optimal micro 
material-based input-output planning model in order to guide the actual opera-
tion of enterprise’ and realize the vision of coordinated operation. 3) The level of 
AI must reach the level of ASI in order to fulfill the tasks which are beyond hu-
man capability. 

2.4. Scientific Foundation of the Optimal Macro Input-Output  
Planning Model and AI 

The realization of combinations and connections between the optimal micro 
input-output planning model and the optimal macro input-output planning 
model is the key to realize the real-time analysis of the optimal macro in-
put-output planning model. In the three major industries, the real-time analysis 
of the optimal macro value-based input-output planning model is chosen as an 
example to understand the general conception of system design and software 
development. In order to facilitate the description of the structure of this model, 
please refer to the basic table (Table 3-1) of China’s Value Table 1992 (Dong, 2000). 

For establishing the optimal macro value-based input-output planning model 
and the optimal micro material-based input-output planning model by using 
ANI, the difference of the tabulation method is essential. However, according to 
the structure of input-output model as well as the economic significance, de-
pendence and data source of each part, to simulate manual tabulation with ANI, 
the principle of steps and calculation methods of manual tabulation basically 
remains the same. Thus, only a brief introduction to the principle is made in this 
paper. 

For example, 1) the database files designed according to the tabulation struc-
ture of the model are established based on the structure of the optimal macro 
value-based input-output planning model. The direction of input shall include 
intermediate input, added-value, total input of the major column, as well as 
name, specification, model, quantity, sum and other data of the specific objects 
to which they belong and the corresponding industry or department (product); 
the direction of output shall include use-in-process, use-at-the-end, other use, 
total output of the corresponding column, as well as name, specification, model, 
quantity, sum and other data of the specific objects to which they belong and the 
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corresponding industry or department (product). Then, according to their qua-
drant and subordination from bottom to top in order to make them separately 
encoded and facilitate link and mergence; 2) according to industry or depart-
ment (product) to which each specific object belongs and its corresponding 
name, specification, model, quantity, sum and other data, all the information 
can be respectively linked and merged from bottom to top based on the code. 
The result of the mergence can meet not only the requirements of basic data 
needed for the management of industry or department (product), but also the 
requirements of building the optimal macro value-based input-output planning 
model. By linking and merging the relevant basic data again one by one after re-
ceiving it, for the internal flow matrix, according to the allocation direction and 
consumption source of products and services which are planned by the depart-
ment (product) in this period, the data of the specific objects can be linked and 
merged according to their corresponding name, specification, model, quantity, 
sum and so on. For other projects, according to name, specification, model, 
quantity, sum and other data corresponding to specific objects, it is convenient 
to link and merge the added-value in the major column as well as the 
use-at-the-end and other use in the corresponding column. Then the total out-
put can be calculated according to the balance established in rows, and the total 
input can be calculated by the balance established in columns. The basic data of 
such is the basic data of the macro value-based input-output planning model; 3) 
the database files based on the fundamental data required for the mathematical 
model which is combined with the linear programming method by its basic data, 
the optimal structure scheme of product value can be laid out in order to realize 
the real-time analysis of the optimal macro value-based input-output planning 
model. It can be seen that according to the scientific thought, theory and method 
of real-time input-output tabulation method, as long as steps and calculation 
methods of manual tabulation are clarified, it is not difficult to use ANI tech-
nology to build the optimal macro value-based input-output planning model. 

It must be pointed out that the optimal macro value-based input-output plan-
ning model is built on the basis of the optimal micro value-based input-output 
planning model, and the optimal micro value-based input-output planning 
model is built on the basis of the optimal micro material-based input-output 
planning model. The operation of national economy loses its balance because the 
imbalance occurs between material products, at this time, by adjusting the out-
put of relevant micro models and re-establishing the optimal micro materi-
al-based and value-based input-output planning model, then re-establishing the 
optimal macro value-based input-output planning model in order to achieve in-
structive effect. Otherwise, by applying AGI or even ASI, the national economy 
can be adjusted in time. 

The scientific basis of AI indicates that the process of machine learning is a 
process of continuous training, and the process of model optimization is a 
process of continuous adjustment which means models becoming more precise 
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with more training data. Human learning is not only about continuous learning, 
but also a jump-type study which is often told insight learning. However, it has 
not happened for machine learning. It is important to point out that in the basic 
structure of the optimal macro input-output planning model, not only can each 
field and its objects be vertically included, but also the relationship between each 
field and its objects in horizontal line and in vertical line is objectively shown, 
that is interactional and interconnected. Because of interaction and interconnec-
tion of such between vertical line and horizontal line do not exist in any other 
public platform and common technology platform, on the basis of macro in-
put-output model, technology file database which is established on its basic 
structure and the combination of technology and economy such as economy 
significance and substance can meet the requirements of public platform as well 
as common technology platform; technology database files of each industry can 
be established, so can the establishment of critical technology file database be 
accordingly brought along; trend of standard system shaping can be gradually 
evolved and basic needs of protocols such as data exchange and communication 
can be met as well. 

3. Combinations and Connections between the Internal  
Information of the Optimal Input-Output Planning Model  
and AI 

Combinations and connections between the internal information of the optimal 
input-output planning model and AI are mainly about how to solve tabulation 
problem. Because the basic data of the model itself has characteristics which the 
management attribute is natural and social, it can be regarded as an interface in 
which natural science and social science interact, interconnect and interpene-
trate. In this interface, the data information of the model can be divided into in-
ternal information and external information. It must be pointed out that the 
concept of internal information is introduced to facilitate tabulation, and the 
concept of external information is introduced for model application. In this pa-
per, no matter tabulation or model application, MPS accounting system and its 
corresponding model structure are used for budget (plan), policy analysis and 
accounting of national economy. In addition, no matter for joint ventures or 
foreign enterprises, in production, the tabulation of the optimal micro in-
put-output planning model and micro input-output statistical model is not dif-
ficult. While the problem of merging the basic data of material volume and value 
volume one by one can be dealt with laws and regulations of nations and the 
scope of accounting contents. According to the scientific basis of AI, the data-
base files built based on the fundamental data of the input-output model can be 
regarded as interfaces of combinations and connections between internal infor-
mation and AI technology. After having those internal information interfaces, 
AI technology can be used to simulate artificial processing of the fundamental 
data of the input-output model and provide accurate and reliable basic data for 
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creating the model. In addition, for the optimal material-based input-output 
planning model, those internal information interfaces ascertain economy signi-
ficance and make actual work meet the needs as well as become foundation of 
the optimal material-based input-output model for worldwide use. Therefore, 
for realizing combinations and connections between internal information of the 
optimal input-output planning model and AI during the tabulation method, ac-
cording to the characteristics and requirements of Industry 3.0 or Industry 4.0, 
the introduction of the tabulation method of the optimal micro material-based 
input-output planning model and micro material-based input-output statistical 
model is the important part of this paper. As long as tabulation method of those 
models is clear, the problems of other input-output tabulations will be easily 
solved. It is elaborated as following. 

3.1. Combinations and Connections between the Internal  
Information of the Optimal Micro Material-Based  
Input-Output Planning Model and AI 

Although scientific thought, theory and method of real-time input-output tabu-
lation method have avoided a rigid way of putting input-output statistics table 
first and input-output planning table after according to the traditional tabulation 
of Leontief. As a main problem, the realization of the real-time analysis of the 
input-output planning table and timely analysis of input-output statistical table 
is thoroughly solved. However, in terms of the realization of the real-time analy-
sis of the optimal micro material-based input-output planning model and the 
timely analysis of micro material-based input-output statistical model with the 
fundamental data, how to process the data is still the most difficult and compli-
cated problem and it takes a heavy workload. In addition, in terms of the realiza-
tion of the real-time analysis of the optimal micro material-based input-output 
planning model with the basic data, the technology database files that produce 
the fundamental data which is related to the basic data can be regarded as inter-
faces between the optimal micro material-based input-output planning model 
and AI technology. After obtaining these internal information interfaces, AI 
technology can be used to simulate the artificial processing of the fundamental 
data and obtain the basic data to realize the real-time analysis of the optimal mi-
cro material-based input-output planning model. 

To this point, by taking the process of the product structure or BOM 
processing for the fundamental data interface which is based on the basic struc-
ture of the optimal micro input-output planning model as the example, basic 
methods of tabulation with AI technology are summarised as following. 

Method 1—The combination of manual tabulation and AI technology 
Combinations and connections between the optimal micro material-based 

input-output planning model and AI are realized through technology database 
files that are related to the fundamental data. Thus, while processing the funda-
mental data by using AI technology to simulate manual tabulation, it is neces-
sary to accurately (referring to variety and quantity of products, the same as be-
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low) and precisely (referring to the physical volume of variety and quantity of 
products) generate the basic data with an appropriative algorithm (program) for 
realizing the real-time analysis of the optimal micro material-based input-output 
planning model. In terms of realizing the combination between manual tabula-
tion and AI technology, the method can be described as following. For any new 
product, once it is shaped and put into production, according to the information 
provided by the design of final product, as long as the process of product struc-
ture or BOM is taken as the fundamental data which is based on the basic struc-
ture of the optimal micro material-based input-output planning model, tech-
nology database files of tabulation includes according to the classification of en-
terprise accounting, 1) variety and quantity of final products and the corres-
ponding physical volume; 2) technical data of industry standard and database 
files of product standard technical parameter; 3) variety and quantity of 
semi-finished products and the corresponding physical volume; 4) the funda-
mental data of consumption quota and man-hour of semi-finished products in 
unit; 5) in each process of the consumption (input) of purchased products (such 
as components, raw materials, materials, auxiliary materials, power and so on), 
the technical data such as name, specification, model, volume and supplier of 
those purchased products; 6) the output of the previous process is the input of 
the current process and the output of the current process is the input of the suc-
ceeding one, and the external conditions as whether the shape and structure 
have changed. Therefore, the method of the combination between method of 
manual tabulation and AI technology is based on contents, technical data and 
external conditions of technology database files stated above. According to the 
method of relevant fundamental data processing, the appropriative algorithms 
(program) and principles of tabulation, for each product, with database files of 
the products, the variety and quantity of input and output and the correspond-
ing physical volume of each process can be accurately calculated so as the ratio 
of input and output. With the ratio of each process, the basic data for the reali-
zation of the real-time analysis of the optimal micro material-based input-output 
planning model can be accurately calculated. 

It is important to point out that the input-output model cannot solve the prob-
lem that is related to optimization, but by being combined with quantitative man-
agement technology (Operational Research), the optimal input-input-output plan-
ning model can always be built up. The optimal planning model that is used by 
enterprises will bring the best economic benefits. It is not only an important part 
of the scientific foundation of AI, but also the important content of technology 
database files which is related to the fundamental data processing. 

Method 2—The combination of Auto CAD and AI technology 
While using Auto CAD for the design of product structure (components) or 

BOM (formula), according to the basic information such as product structure, 
BOM and process requirements given from the drawings, the basic functions of 
relevant software can be increased according to basic requirements of realizing 
the real-time analysis of the optimal micro material-based input-output plan-
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ning model. For example, with the industry standard technology file and the re-
levant product standard technical parameter database file, it is possible to accu-
rately calculate variety and quantity of products and the corresponding physical 
volume of both input and output in each process. After the volume of input and 
output of each process is known, according to the quota of consumption and 
man-hour, the consumption (input) of variety and the quantity of those pur-
chased products and the corresponding physical volume in each process can also 
be accurately calculated. That is the basic data for the realization of the real-time 
analysis of the optimal micro material-based input-output planning model. 

Method 3—The combination of CAM and AI technology 
By using CAM computer system to test and verify products during manufac-

turing process in order to increase basic functions of the relevant software ac-
cording to basic requirements of real-time analysis of the optimal micro materi-
al-based input-output planning model. For example, based on the data informa-
tion provided at the time of test and inspection of products, adoption of industry 
standard technical information and relevant technical parameter database files of 
product standard, the variety and quantity of both input and output as well as 
the corresponding physical volume of each process can be accurately calculated. 
After the amount of input and output in each process becomes certain, accord-
ing to the quota of consumption and man-hour, the consumption of variety and 
the quantity of those purchased products and the corresponding physical vo-
lume in each process can also be accurately calculated. That is the basic data for 
the realization of the real-time analysis of the optimal micro material-based in-
put-output planning model. 

Method 4—The combination of 3D printing and AI technology 
By using 3D printing for conceptual designing and printing, in the process of 

product structure or BOM, the basic functions of relevant software can be in-
creased according to basic requirements of realizing real-time analysis of the op-
timal micro material-based input-output planning model. For example, accord-
ing to the correspondence between process of conceptual 3D designing and 
printing and the product structure or BOM processing, based on the data infor-
mation provided from the design of physical products, with the database file of 
industry standard and the relevant product standard technical parameter data-
base file, the data information of the whole process from raw material to final 
products can be calculated. Thus, the variety and quantity of input and output 
and the corresponding physical volume of semi-finished products of each 
process which corresponds to conceptual products can be accurately calculated, 
so as the technical data such as name, specification and model of input and out-
put of those semi-finished products. After the volume of input and output of 
each process becomes certain, according to the quota of consumption and 
man-hour, the consumption of variety and the quantity of those purchased 
products and the corresponding physical volume of each process can also be ac-
curately calculated. That is the basic data for the realization of real-time analysis 
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of the optimal micro material-based input-output planning model. It must be 
noted that 3D printing can also make solid components based on method of 
layer-by-layer accumulation of material from AutoCAD data. The method is 
that the material is added by point-by-point accumulation to form a surface and 
surface-by-surface accumulation to form a body. This method provides a new 
opportunity for manufacturing development from the traditional structure 
which is “macro” to the integration of macro-micro structure. 

Method 5—The combination of future factories and AI technology 
Although 3D printing technology is brilliant in theory, however, it is difficult 

for it to replace mass production and become a primary production. Therefore, 
the study of the combination of future factory and AI has its great contemporary 
relevance. According to the official data provided by Siemens (German corpora-
tion), the so-called future factory is actually the digitalized one. The characteris-
tics of the digitalized factory can be summarised as following; 1) the communi-
cation between products and production equipment; 2) all processes have been 
optimized and implemented by IT control; 3) during whole production, man 
controlled work is little, for example, at the beginning of production, printed 
circuit boards are installed on production line, all work is automatically con-
trolled by machines thereafter; 4) all devices are connected to Internet which can 
exchange data in real time, important information can be observed through mo-
bile terminals; 5) scanners installed in the whole factory record all processes in 
real time, the details such as welding temperature, patch data and test results; 6) 
distribution of raw materials is also automated and information based, when 
certain material is required, man controlled work is limited to, for example, 
scanning samples of materials and making bar code information transmitted to 
automated warehouses, then the instructions issued by ERP system will let au-
tomated logistics system finish the rest of work or sometime make changes for 
improvements. Therefore, the combination of future factories and AI technology 
is in fact, based on automation, information and intellectualization, in the 
process of product structure or BOM, basic functions of relevant software can be 
increased according to basic requirements of realizing the real-time analysis of 
the optimal micro material-based input-output planning model. Technology da-
tabase files of relevant tabulations can be established with the methods men-
tioned above. By using the algorithm (program), the basic data for realizing the 
model can be accurately calculated. 

Method 6—With the development of technology of control, computer, 
communication, network and other technologies, information exchange applica-
tion rapidly covers from the area of all equipment to the area of supervision and 
management. In despite of the availability of the methods stated above, how to 
make those methods allow developing enterprises or even developing countries 
to benefit from the model management? To save time for tabulation as well as 
resources of labor, material and finance becomes the key to problems. For ex-
ample, 1) for factories based on a large-scale assembly lines (non-automated op-
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eration), regardless of the production period or process complexity, according to 
rules and regulations (Kang, 2015) (same as below) which are matched with in-
put-output model management, not only can the variety and quantity of the first 
product or the first batch of products of input and output and the corresponding 
physical volume along with the variety and quantity of the purchased products 
and the corresponding physical volume consumed (input) in each time of 
semi-finished product processing be accurately calculated in advance, but the 
variety and quantity and the corresponding physical volume of those purchased 
products in each process of semi-finished products can also be immediately ob-
tained later. According to internal connection and distinction between the statis-
tical model and the optimal planning model of micro material-based in-
put-output (Kang, 2014a), it shows that, by combining the variety and quantity 
of input and output and the corresponding physical volume of each process in 
the previous step to the variety and quantity of purchased products and the cor-
responding physical volume consumed (input) in each process of semi-finished 
products, the micro material-based input-output statistical model of the first 
product or the first batch of products can be established. It can be seen that if the 
basic data of that statistical models can be used as the basic data for the optimal 
micro material-based input-output planning model of the second product or the 
second batch of products to direct enterprises’ operation and so on, not only can 
the basic data of the optimal micro material-based input-output planning model 
be closer to actual data, but by doing half of the work, corresponding outcome 
can be doubled as well. 2) For the factories based on the manual operation 
(non-assembly lines), regardless of production period or the process complexity, 
according to rules and regulations which are matched with the input-output 
model management, any plan of production and operation that is prepared by 
using the idea of the optimal micro material-based input-output planning mod-
el, same results can be obtained when the corresponding column of the basic 
structure of the optimal micro material-based input-output planning model is 
seen as a special case in which N = 1. For example, once the variety and quantity 
of a small batch of products are determined, the variety and quantity the corres-
ponding physical volume of semi-finished products of each process can be accu-
rately calculated. Therefore, according to this basic data as well as the quota of 
consumption and man-hour, the consumption (input) of variety and quantity 
and the corresponding physical volume of the purchased products can also be 
accurately calculated. And this volume becomes the basic data of the basic 
structure of the optimal micro material-based input-output planning model in 
which the corresponding column is regarded as N = 1. 3) For those processing 
enterprises, product drawings provide production information and it is the only 
basis for preparing a series of follow-up work such as production plan and fi-
nancial plan, regardless of the production period or process complexity, accord-
ing to rules and regulations which are matched with input-output model man-
agement. Any plan that is prepared by using the idea of the optimal micro ma-
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terial-based input-output planning model, same results can be also obtained 
when the corresponding column of the basic structure of the model is seen as the 
special case in which N = 1. For example, based on the basic information pro-
vided by the drawings, since the variety and quantity and the corresponding 
physical volume of semi-finished products per process can be accurately calcu-
lated. Therefore, according to this basic data as well as the quota of consumption 
and man-hour, the consumption (input) of the variety and quantity and the 
corresponding physical volume of those purchased products can also be accu-
rately calculated. And this volume becomes the basic data of the basic structure 
of the model in which the corresponding column is regarded as N = 1. 4) For 
enterprises that are able to meet requirements of 3D printing and customized 
production, comprehensively taking the above methods is suggested.  

Special note: for industries of the primary industry, the production cycle is 
normally long and the changes in the process also take time to be made; for 
those of the secondary industry, the production cycle and the changes are dif-
fered from one another; for industries of the tertiary, the inherent differences 
exist between service industry and service organizations, but it can be seen that 
when budget (plan), policy analysis and accounting are applied, apart from ap-
plication of the above methods, the corresponding column of basic structure of 
the optimal micro material-based input-output planning model can be regarded 
as a special case in which N = 1. The method is basically the same for those 
processing enterprises. By applying those methods, not only the requirements of 
classification accounting can be met, but with basic structure, theory, economic 
content and significance, internal relation and management requirement of in-
put-output model, design and development of micro economic management in-
formation system can be regulated as well. At the same time of realizing the 
real-time analysis of finance management and supply-demand chain manage-
ment, the standardized data can be provided according to the basic requirements 
of industries as well as the basic requirements of establishing the optimal macro 
input-output planning model for worldwide use.  

It is important to point out that for all industries, no matter which type of ta-
bulation method is used, because product variety, technology progress, man-
agement level and other factors are constantly changing, as long as the relevant 
fundamental data can be modified, the basic data of the optimal micro materi-
al-based input-output planning model can be changed accordingly. 

3.2. Combinations and Connections between the Internal  
Information of the Optimal Micro Value-Based Input-Output  
Planning Model and AI 

The basic data required for the optimal micro value-based input-output plan-
ning model is based on the basic data of the optimal micro material-based in-
put-output planning model. The establishment of product cost is an initial in-
vestment which is transferred and accumulated during the process; and estab-
lishment of product value is initial investment and profit which are transferred 
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and accumulated during the process. Therefore, not only can the price of prod-
ucts be calculated by using a direct or full consumption coefficient for parallel 
carry-over (the carry-over targets are the initial input and profit), but the com-
position of product price can be received as well. In here, the product price is 
factory price of self-made products. In this price system, no matter from 
semi-finished products or finished products, profit can be shown. Thus, accord-
ing to classification of enterprise accounting, technology database files of the ta-
bulation include, 1) based on the basic data of the optimal material-based in-
put-output planning model, direct consumption coefficient and complete con-
sumption coefficient in the matrix table of internal flow are calculated; 2) based 
on the method of inventory management (first in-first out, last in-first out, 
moving weighted average and individual valuation, etc.), material volume in the 
flow matrix of the purchased products which are consumed by each production 
sector in the process of self-made products can be converted into value volume; 
3) based on the data of fixed assets, low-value easily-consumed goods, salary of 
management personnel and workers, the depreciation and repair costs of fixed 
assets, expenses of low-value easily-consumed goods and salary of management 
personnel and workers can be calculated separately; 4) based on fixed assets, 
low-value easily-consumed goods and salary of managers which are allocated by 
management departments, fixed assets depreciation and repair cost, low-value 
easily-consumed goods cost and salary of management personnel can be calcu-
lated separately; 5) based on cost of depreciation and repair of common parts of 
fixed assets, expense prepaid, accrued expense, other expenses and profits; 6) 
based on price and quantity of relevant products and the balance between the 
vertical line and the horizontal line, material volume in the flow matrix of the 
internal enterprise can be converted into value volume; 7) based on value vo-
lume of semi-finished products of each production sector and the initial input 
and profit, the total input of value volume in each production sector can be cal-
culated; 8) based on value volume of semi-finished products and final products 
in each production sector, the total output of value volume of each production 
sector can be calculated. This is the optimal value-based input-output planning 
model based on the basic data of the optimal material-based input-output plan-
ning model. With its value volume, the actual situation of enterprise environ-
ment and production activities at the time of schedule making is observed. 
Those technology database files can realize the real-time analysis of the optimal 
micro value-based input-output planning model, gradually unify classifications 
according to basic requirements of industries, and provide the basic data for the 
optimal macro value-based input-output planning model. In addition, in the 
above tabulation methods, when the column of the basic structure of the optimal 
micro material-based input-output planning model is regarded as a special case 
in which N = 1 for the small scale manufacturers and processing enterprises, ac-
cording to the corresponding rules and regulations of the input-output model, it 
is shown that because 1) the total value of variety and quantity as well as the 
corresponding physical volume of related products of each production depart-
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ment are known; 2) the total value of variety and quantity as well as the corres-
ponding physical volume of purchased products that need to be consumed (in-
put) in process of semi-finished products of each production department are 
known; 3) the cost of fixed assets depreciation and repair, low-value easi-
ly-consumed goods, as well as the salary of management personnel and workers 
are known; 4) the expense of fixed assets depreciation and repair, low-value eas-
ily-consumed goods and management personnel allocated by management de-
partments are known; 5) the cost of depreciation and repair, the expense to be 
paid and accrued, other expenses as well as profits to be shared by each produc-
tion department are also known, according to the classification of enterprise ac-
counting, the above basic data can be merged one by one based on the basic re-
quirements of the industries, and provides the basic data needed for the optimal 
macro value-based input-output planning model. 

It is important to note whether the allocation of common cost, such as ex-
pense to be prepaid, accrued expense, other expenses and common cost as sup-
plementary production cost and manufacturing cost is scientific and satisfactory 
which will directly affect quality of the establishment of the value-based in-
put-output planning model and the value-based input-output statistical model. 
In this regard, the matrix which is formed based on the cost of purchased prod-
ucts such as fuel, power and auxiliary materials, depreciation cost of fixed assets 
and labor compensation cost often becomes a rectangular matrix. Therefore, the 
first step is to convert the rectangular matrix into a square-shaped one with ele-
mentary transformation. Then the weight coefficient which is based on the ei-
genvalue of the square-shaped matrix makes the common cost shared, and the 
scientific basis of distribution method can be better ensured. In addition, the ba-
sic data of this rectangular matrix can be directly used to calculate the cost of 
each column respectively, then the cost of each column will be added together to 
obtain the total amount, and the total amount of each column will be calculated 
as a percentage of the total amount. By taking this percentage as the weight coef-
ficient to make the common cost shared is also a feasible method. To sum up, 
the scientific thought, theory and method of real-time input-output tabulation 
method have been improved by overcoming disadvantages which are caused 
psychologically. 

3.3. Combinations and Connections between the Internal  
Information of the Micro Material-Based Input-Output  
Statistical Model and AI 

According to connections and distinctions of the basic data between the optimal 
micro material-based input-output planning model and the micro materi-
al-based input-output statistical model, apart from the basic data remains same 
in the first quadrant and the second quadrant, the basic data in the third qua-
drant is distinguished because the former is a planned value and the latter is an 
actual value. 

With continuous development and innovation of computer technology, wire-
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less technology, field bus technology, industrial Ethernet technology, IT tech-
nology, sensor technology, robot technology and safety technology, after several 
important stages such as single machine automation, workshop automation, to-
tal automation of centralized control of whole plant (an integration of product 
design, quality monitoring, process control, supervisory control and factory 
management, etc.), the factory automation is now developed towards AI. There-
fore, in terms of the basic data of the third quadrant of the statistical model, it 
does not matter that the factory automation is in which phase, AI technology 
can make the use of intellectualized means of labour, such as machinery and 
equipment in every link of supply-production-sale (supply and demand chain), 
so that the basic data can be provided according to product structure or BOM 
processing based on the realization of timely analysis of the statistical model. For 
example, for laying up, labor objects, such as raw materials, materials, fuels, 
drives and extra materials can be counted only after being E-labeled according to 
basic requirements of the tabulation which includes the basic information such 
as source, name, quantity, physical volume, price and so on; in terms of intellec-
tualized means of labour, basic functions of software are added according to ba-
sic requirements of tabulation which should contain the basic information such 
as source, name, quantity, physical volume, price and expiration to be ac-
counted. For delivery from storage, for the labor objects, name, application, 
quantity, price and other basic information need to be marked separately to be-
come adopted; the same applied to intellectualized means of labour. For enter-
prises with zero inventory, even though the process of entering and leaving 
warehouse is simplified, but it is very important to attach the basic information 
of related products in the process of purchase and consumption, accounts keep-
ing and payment making. The purpose is not only to take the basic information 
for relevant use, but also keep the very clear description for each piece of original 
item. Then the description can be checked according to actual needs of man-
agement and basic requirements of data utilisation can be met for Big Data, new 
Cloud Computing technology, Internet of Things or new internet industry and 
AI technology, and this is very important!  

It must be noted that regardless of manufacturing or other industries of the 
primary industry, industries of the secondary or service industries and service 
organisations, according to the basic information recorded at the time of enter-
ing and leaving warehouse, for production or business management, the tech-
nology database files of tabulation for realizing the combination of internal in-
formation of the micro material-based input-output statistical model and AI can 
be summarised as following, 1) for the input (consumption) labor objects, elec-
tronic labels should be affixed to indicate the identity, characteristics and 
attribute in accordance with basic requirements of tabulation; 2) for intellectua-
lized means of labour, basic functions of software can be added according to ba-
sic requirements of tabulation to show identity, characteristics and attribute. 
Obviously, those technology database files are basic work of the realization of AI. 
The so-called intellectualization, for labor objects, it is able to reflect name, 
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source, specification, model, quantity, price and other basic information of labor 
objects; for means of labour, according to basic requirements of tabulation, it 
can be used to record how long each process takes, what resources are con-
sumed, and the information such as number and price of processed products as 
well as the same information of means of labor. Evidently, this basic information 
creates interfaces between internal information and AI. The interfaces are not 
only the scientific basis of AI, but also the database which forms the basic data in 
the third quadrant of the micro material-based input-output statistical model; 
the above basic data can be gradually unified one by one and provides the basic 
data for the macro material-based input-output statistical model. 

3.4. Combinations and Connections between the Internal  
Information of the Micro Value-Based Input-Output Statistical  
Model and AI 

Because the basic data needed for the micro value-based input-output statistical 
model is based on the basic data of the corresponding micro material-based in-
put-output statistical model. Moreover, format and name of the third quadrant 
in the micro value-based input-output statistical model are identical to those of 
the optimal micro value-based input-output planning model. The only differ-
ence is that while tabulating the micro value-based input-output statistical mod-
el, collection and distribution of the cost between finished products and prod-
ucts should be considered. In addition, in above tabulation methods, for enter-
prises of small scale manual production and processing enterprises, when the 
column of the basic structure of the micro material-based input-output statistic-
al model is regarded as a special case in which N = 1, according to rules and reg-
ulations of the input-output model, it shows that, 1) as long as the total value of 
the variety and quantity of final products and the corresponding physical vo-
lume is certain; 2) so is the total value of the variety and quantity of pur-
chased products and the corresponding physical volume as the cost (input) of 
semi-finished products; 3) fixed assets depreciation, repair expense, low value 
easily-consumed goods expense and salary of management personnel and work-
er of the production sector are certain; 4) fixed assets depreciation, repair ex-
pense, low value easily-consumed goods expense and salary of management 
personnel of the management sector; 5) cost of depreciation and repair, prepaid 
expense, accrued expense, other expenses and profits to be shared by each pro-
duction sector are certain, according to classification of enterprise accounting, 
the above basic data can be gradually unified one by one according to basic re-
quirements of industries and provides the basic data for the optimal macro val-
ue-based input-output planning model. 

It must be pointed out that because of different reasons, in terms of low value 
easily-consumed goods of each production sector and management departments 
as well as the travel expense of management departments, between the budget 
(planned) and accounting, there are generally discrepancies. In order to present 
an actual situation, either the data of the original technology database files needs 
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to be modified during the tabulation or new technology database files need to be 
created. In other words, apart from the expense of the low value easi-
ly-consumed goods and the travel expense need to be modified or technology 
database files need to be re-built, the technology database files used for the op-
timal micro value-based input-output planning model can be called directly 
while tabulating the micro value-based input-output statistical model. It can be 
seen that based on the basic data calculated from combinations and connections 
between internal information of the micro value-based input-output statistical 
model and AI technology, the timely analysis of the statistical model can be rea-
lized. It can gradually unify different categories according to basic requirements 
of industries and provide the basic data needed for the macro value-based in-
put-output statistical model as well. 

3.5. Combinations and Connections between the Internal  
Information of the Optimal Macro Material-Based  
Input-Output Planning Model and AI 

It can be seen that from basic structure, economic significance and content of 
the optimal macro material-based input-output planning model, it is a product 
distribution flow table in the row of the first quadrant which is the quantity of 
products that are invested for themselves and other products as the cost (input). 
In the column, it is the composed production cost (input) table which is the 
quantity of each product as the consumption of itself and other listed products. 
In the row of the second quadrant, it is the table of final product distribution 
and use which reflects not only the distribution and use of all listed products in 
production cycle for the final consumption, accumulation and export, but the 
proportion of listed products for consumption, accumulation and export. In the 
column, it is the composed final product table which reflects that each final de-
mand is composed by which listed products, and an actual physical form of na-
tional income is social net products. 

The real-time analysis of the optimal macro material-based input-output 
planning model is based on the realization of the real-time analysis of the optim-
al micro material-based input-output planning model (including industries of 
the primary and the secondary industry as well as service industries and service 
organizations) as well as an equation (Dong, 2000) that is formed as a chess-
board, in which semi-finished products + final products − import = total prod-
ucts. Therefore, based on combinations and connections between internal in-
formation of the model and AI, for enterprises based on independent account-
ing, regardless of a single type or multiple types of products, according to the 
classification of enterprise accounting and basic requirements of industries, the 
basic data can be gradually unified with principles of bottom-up, top-down and 
the balance between the macro and the micro as well as classified according to 
the basic structure of the optimal macro material-based input-output planning 
model and specific requirements of tabulation (pure departments’ requirements) 
to provide the accurate and reliable basic data. Thus, it can be seen that technol-
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ogy database files of combinations and connections between internal informa-
tion of the model and AI includes, 1) a balance table of production and distribu-
tion of various products in the optimal micro material-based input-output plan-
ning model; 2) consumption of components, raw materials, auxiliary materials, 
power and other purchased products in each process of the production; 3) pur-
chased products consumption in service industries and service organizations; 4) 
the data of import and export products and the corresponding physical volume in 
the international trade. Those are the basic data needed to realize the real-time 
analysis of the optimal macro material-based input-output planning model. 

3.6. Combinations and Connections between the Internal  
Information of the Optimal Macro Value-Based Input-Output  
Planning Model and AI 

The material-based input-output model can accurately reflect physical connec-
tions between main products; however, due to measurement units, it cannot be 
summed up in the column; the forming process of product value therefore can-
not be reflected. Because the value-based input-output model takes currency as 
its measurement unit, its basic function has been further expanded comparing 
with the material-based input-output model. Therefore, the economic signific-
ance of the basic structure of the value-based input-output model is similar to 
that of the material-based input-output model in spite of some differentiations 
there. The real-time analysis of the optimal macro value-based input-output 
planning model is based on the realization of the optimal micro value-based in-
put-output planning model (including industries of the primary and the sec-
ondary industry as well as service industries and organisations) and the equa-
tions (Dong, 2000) formed as the chessboard, in which net export = export − 
import, intermediate consumption + final consumption + other = total output, 
intermediate input + added-value = total input. Therefore, according to combi-
nations and connections between internal information of the model and AI, as 
well as the classification of enterprise accounting and basic requirements of in-
dustries, the basic data can be gradually unified with principles of bottom-up, 
top-down and the balance between the macro and the micro, it can also be clas-
sified according to the basic structure of the optimal macro value-based in-
put-output planning model and specific requirements of the tabulation (pure 
departments’ requirements) to provide the accurate and reliable basic data. 
Thus, it can be seen that technology database files of combinations and connec-
tions between internal information of the model and AI include, 1) the balance 
table of production and distribution of various products in the optimal micro 
value-based input-output planning model; 2) the value of purchased products in 
the third quadrant; 3) depreciation and repair cost of fixed assets of production 
and management departments, low value easily-consumed goods cost of pro-
duction and management departments as well as salary of management person-
nel and workers of production and management departments; 4) depreciation 
and repair cost of fixed assets to be shared by each production department, pre-
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paid expense, accrued expense, tax, other expenses and profits. In addition, those 
files also include cost of depreciation and repair of fixed assets, low-value easi-
ly-consumed goods as well as salary of management personnel of macro man-
agement; the cost of depreciation and repair of fixed assets that should be appor-
tioned among overall common parts; overall prepaid expense, accrued expense 
and other overall expenses as well as the data of import and export products and 
the corresponding value volume in the international trade, etc. Those expenses 
and profits are the basic data needed to realize the real-time analysis of the op-
timal macro value-based input-output planning model. 

3.7. Combinations and Connections between the Internal  
Information of the Macro Material-Based Input-Output  
Statistical Model and AI 

The realization of the timely analysis of the macro material-based input-output 
statistical model is based on the timely analysis of the micro material-based in-
put-output statistical models (including industries of the primary and the sec-
ondary industry as well as service industries and service organisations) as well as 
the equation (Dong, 2000), semi-finished products + final products − import = 
total products. Therefore, according to the basic method of combinations and 
connections between internal information of the micro material-based in-
put-output statistical model and AI, for enterprises based on independent ac-
counting, regardless of a single type or multiple types of products, according to 
the classification of enterprise accounting and basic requirements of industries, 
the basic data can be gradually unified with principles of bottom-up, top-down 
as well as the balance between the macro and the micro, it can also be classified 
according to the basic structure of the macro material-based input-output statis-
tical model and specific requirements of the tabulation (pure departments’ re-
quirements) to provide the accurate and reliable basic data. Thus, it can be seen 
combinations and connections between the internal information of the macro 
material-based input-output statistical model and AI is similar to which between 
the internal information of the optimal macro material-based input-output 
planning model and AI. The technology database files include, 1) balance tables 
of production and distribution of various products of the micro material-based 
input-output statistical model; 2) the consumption of components, raw mate-
rials, auxiliary materials, power and other purchased products of each process; 3) 
purchased products consumption of service industries and service organisations 
as well as the data of import and export products and the corresponding material 
volume in the international trade. Those are the basic data needed to realize the 
timely analysis of the macro material-based input-output statistical model. 

3.8. Combinations and Connections between the Internal  
Information of the Macro Value-Based Input-Output  
Statistical Model and AI 

Because the timely analysis of the macro value-based input-output statistical 
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model is realized on the basis of the realization of the timely analysis of the mi-
cro value-based input-output statistical model (including industries of the pri-
mary and the secondary industry as well as service industries and organisations) 
and the equations (Dong, 2000), net export = export + import, total output = in-
termediate consumption + final consumption + other, total input = intermediate 
input + added-value. Therefore, according to the basic method of combinations 
and connections between internal information of the macro value-based in-
put-output statistical model and AI as well as the classification of enterprise ac-
counting, the basic data can be gradually unified with principles of bottom-up, 
top-down as well as the balance between the macro and the micro, it can also be 
classified according to the basic structure of the macro value-based input-output 
statistical model and specific requirements of the tabulation (pure departments’ 
requirements) to provide the accurate and reliable basic data. Thus, it can be 
seen that combinations and connections between the internal information of the 
macro value-based input-output statistical model and AI is similar to which be-
tween the internal information of the optimal macro value-based input-output 
planning model and AI. The technology database files include, 1) balance tables 
of production and distribution of various products in the micro value-based in-
put-output statistical model; 2) value of purchased products in the third qua-
drant; 3) depreciation and repair cost of fixed assets of production and manage-
ment departments; 4) low value easily-consumed goods cost of production and 
management departments; 5) salary of the management personnel and workers 
of production and management departments; 6) the cost of depreciation and re-
pair of fixed assets to be shared by each production department; 7) prepaid ex-
pense, accrued expense, tax, other expenses and profits. In addition, those also 
include the expense of depreciation and repair of fixed assets, cost of low-value 
easily-consumed goods and salary of management personnel of the macro man-
agement; the cost of depreciation and repair of fixed assets that should be appor-
tioned among overall common parts; overall prepaid expense, accrued expense 
and other expenses as well as the data of import and export products and the 
corresponding material volume in the international trade. Those expenses and 
profits are the basic data needed to realize the timely analysis of the macro val-
ue-based input-output statistical model. 

Combinations and connections between the internal information of the op-
timal input-output planning model and AI show that by realizing the combina-
tions and connections between AI and the internal information of both the op-
timal micro material-based input-output planning model and the micro materi-
al-based input-output statistical model are the basis of the combinations and 
connections between AI and the internal information of other optimal in-
put-output planning models and AI and other input-output statistical models. In 
addition, for the tabulation, on the one hand, based on the realization of auto-
mation, information and intellectualization of means of labour, as long as basic 
functions of corresponding software are added according to basic requirements 
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of the realization of the real-time analysis of the optimal micro material-based 
input-output planning model and the timely analysis of the micro materi-
al-based input-output statistical model, the purpose of the tabulation can be 
achieved. On the other hand, for those enterprises that intend to realize automa-
tion, information and intellectualization, the feasible plans of the tabulation are 
also put forward to meet their requirements of development. In particular, to 
combine Auto CAD, drawing and manufacturing software and 3D printers alto-
gether with AI, a principle which is similar to simulation technology can be tak-
en as a basic method of data collecting and processing, and this is the key tech-
nology to the tabulation of the optimal micro material-based input-output plan-
ning model. It must be pointed out that according to the above tabulation me-
thods of the optimal micro material-based input-output planning model, for 
those standardized product units, in order to calculate the quantity of corres-
ponding material regarding product structure (components, same as below) and 
BOM (food, medicine and chemical industry, referred as “formula”, same as be-
low), based on the database files of the product standard technical parameter, 
the engineering designers (product structure designers and process route de-
signers, same as below) can directly receive or accurately compute the number; 
for the calculation of the non-standardized product units, the engineering de-
signers carry on their work according to the basic requirements of products, 
such as function and application, as well as the material type according to the 
product structure or BOM, based on the database files of the product standard 
technical parameter, the number can also be directly received or accurately 
computed because the basic information of the material is known in terms of its 
name, model, number and specification; with regard to the product units for 
special use, the number desired can be accurately calculated by firstly scanning 
the corresponding material regarding to the product structure or BOM to di-
rectly measure the dimension, then with the calculation based on the relevant 
specific weight, or by simply measuring directly with an electronic scale, thus, 
the basic data required for the tabulation can be conveniently obtained. There-
fore, for manufacturing, the skilful technicians in engineering who carry on their 
work in design of the product structure or BOM have the access to the funda-
mental data that can not only meet the requirement of providing the basic data 
for establishing the micro material-based input-output planning model, but pro-
vide the basic information of the basic data needed based on the requirement. 
Thus, for those skilful technicians engaged in the plan of production and opera-
tion, they can make the plans according to the fundamental information of 
product drawings and the micro material-based input-output planning model 
according to database files of the product standard technical parameter in order 
to direct the following actual operation. It is not difficult to see that for the skil-
ful technicians of engineering design as well as production and operation plan-
ning, the basic knowledge of organic combinations and connections between the 
macro and the micro is what they need, then the establishment of the micro ma-
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terial-based input-output planning model will be easy to achieve. As the smallest 
scientific discovery, because the basic data needed for the realization of the 
real-time analysis of the micro material-based input-output model can be calcu-
lated in advance, it becomes the theoretical basis of the real-time input-output 
tabulation method which is unique and novel as well as the foundation of the 
scientific thought, theory and method of the real-time input-output tabulation 
method. Moreover, For other sectors such as the highly modernized mining in-
dustry, construction and infrastructures, hydropower, oil and gas production, as 
well as highly modernized agriculture and service industries, the process of pro-
duction or operation is not as continuous as the manufacturing of product 
structure (components) or BOM (formula), the variety and quantity of the input 
of each process and the corresponding physical volume can be accurately calcu-
lated in advance, however, for highly modernized agriculture and services in-
dustries in certain developed countries, the United States, for instance, there are 
still many similarities between the two processes. For example, depending on the 
function of each machine and equipment as well as the processing time of pro-
duction or operation, the variety and quantity of the products and the corres-
ponding physical volume can be calculated by the engineers engaged in those 
sectors within the fixed time; for the engineers engaged in agriculture (including 
agriculture, forestry, animal husbandry, fisheries) or service industries [includ-
ing only the final services to customers and the intermediate services to produc-
ers (including the producers of service industries)], according to the respective 
area to which industry it belongs and the specific objects included in each area, 
depending on the function of each machine and equipment as well as the 
processing time production or operating, the variety and quantity of the prod-
ucts and the corresponding physical volume can also be calculated within the 
fixed time. It must be noted that for highly modernized agriculture or service 
industries, the variety and quantity of the certain products and the correspond-
ing physical volume obtained after are accounting value, thus it is more accurate 
than the variety and quantity of the certain products and the corresponding 
physical volume estimated beforehand which are calculation value. 

4. Combinations and Connections between the External  
Information of the Optimal Input-Output Planning Model  
and AI 

The application of models is the solution of realizing combinations and connec-
tions between external information of the optimal input-output planning model 
and AI. According to the scientific basis of AI, the external information of the 
optimal input-output planning model is based on the real-time analysis of the 
optimal input-output planning model, and on the basis of the basic data of the 
model, technology database files become interfaces of the combinations and 
connections between the external information of the model and AI. It must be 
pointed out that MPS and SNA have their respective advantages, calibers of MPS 
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can be adjusted to match those of SAN through conversion. It can be seen that 
after conversion, database files which are drawn up separately on the basis of the 
basic data of the model corresponding to SNA accounting system are also inter-
faces. For the model application, no matter which accounting system (MPS or 
SNA) will be adopted, after having those interfaces of the external information, 
on the one hand, the models can be called directly for traditional or commonly 
use of research, analysis, forecasting (planning) of economy, policy research, 
economic accounting, etc. to obtain results which are basically consistent with 
actual situations; on the other hand, Big Data, new Cloud Computing technolo-
gy can be used to excavate the massive data produced by means of labor, such as 
intellectualized machinery and equipment of cross-boundary economic man-
agement information system or Internet of Things or internet in order to track, 
supervise and analyse the actual operation of national economy. The summary is 
given as following. 

4.1. Combinations and Connections between the External  
Information of the Optimal Micro Material-Based  
Input-Output Planning Model and AI 

For the optimal micro material-based input-output planning model (including 
industries of the primary and the secondary industry as well as service industries 
and organisations of the tertiary industry), because the basic structure of the 
model can objectively reflect the whole process of enterprises engaged in pro-
duction and business activities in accordance with technology processes, it can 
also reflect balance of supply, production and sale of various products as well as 
the quantity and flow direction of various products among various production 
sectors; the basic data of the optimal micro material-based input-output plan-
ning model is a guide for future work such as plans of production, purchase, 
finance, progress and so on. Therefore, no matter on what stage the automation 
is, combinations and connections between the external information of the op-
timal micro material-based input-output planning model and AI are aimed at 
the basic data of the model. On the basis of realizing the intellectualization of 
means of labor, each process of product structure or BOM can produce not only 
a large amount of real-time data of the variety and quantity of input and output 
and the corresponding physical volume, but a large amount of real-time data of 
the variety and quantity of purchased products and the corresponding physical 
volume which need to be consumed (input). This shows that by using Big data, 
new Cloud Computing technology, Internet of Things or new internet industry 
and AI, on the one hand, based on basic requirements of the optimal micro ma-
terial-based input-output planning model, this vast amount of data can be au-
tomatically excavated in order to track, monitor, and analyse real-time situation 
from internal management such as purchase, inventory, plan-production-sale to 
logistics, collaborative processing and delivery service, as well as each link of the 
external management such as commercial circulation which makes production 
and business activities generate a tight link from supply to demand and the flow 
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of resources that is related to supply and demand chain to ensure consumption 
of material, human resources, finance, equipment and so on in the best state; on 
the other hand, it can precisely lock resources needed in production to ensure 
that all aspects of enterprises engaged in production and business activities can 
proceed smoothly in accordance with the law of coordination developments as 
well. 

4.2. Combinations and Connections between the External  
Information of the Optimal Micro Value-Based Input-Output  
Planning Model and AI 

The optimal micro value-based input-output planning model (including indus-
tries of the primary and the secondary industry as well as service industries and 
organisations of the tertiary industry) is established on the basis of the real-time 
analysis of the optimal micro material-based input-output planning model. 
Therefore, combinations and connections between the external information of 
the optimal micro value-based input-output planning model and AI aim at the 
basic data of the model and through the volume of value to track, supervise and 
analyse enterprises which are engaged in production and business activities. For 
example, by using Big data, new Cloud Computing technology, Internet of 
Things or new industry of internet and AI, on the one hand, the basic data of the 
optimal micro material-based input-output planning model can be converted 
into the corresponding value volume and to track, monitor and analyse and en-
sure tight connections between the optimal micro material-based input-output 
planning model and the optimal micro value-based input-output planning mod-
el. On the other hand, a whole procedure starts with suppliers and warehouse 
and by following the links of process (raw materials - semi-finished products - 
finished products - products for sale) then completes with customers. According 
to basic requirements of the optimal micro value-based input-output planning 
model, through the data information that is generated from means of labor of 
each process and link to track, supervise and analyse whether production and 
business activities are in accordance with the law of coordination development. 
This is the key technology for avoiding waste of resources and fraud. At the 
same time, the cost of depreciation and repair of fixed assets and low-value easi-
ly-consumed goods, salary, prepaid expense, accrued expense, other expense and 
profit, etc. can be better tracked, supervised and analysed according to the classi-
fication of enterprise accounting, and it is a scientific method to improve enter-
prise management, control cost and raise economic efficiency. 

4.3. Combinations and Connections between the External  
Information of the Micro Material-Based Input-Output  
Statistical Model and AI 

The micro material-based input-output statistical model (including the indus-
tries of the primary and the secondary industry as well as service industries and 
service organisations of the tertiary industry) is established on the basis of rea-

https://doi.org/10.4236/ajibm.2021.117047


N. Kang 
 

 

DOI: 10.4236/ajibm.2021.117047 752 American Journal of Industrial and Business Management 
 

lizing the real-time analysis of the optimal micro material-based input-output 
planning model. The only difference between the two is that in the third qua-
drant, the basic data of purchased products is different. The basic data of the 
former is an actual value, and that of the latter is a planned value. It can be seen 
that no matter on what stage the automation is, combinations and connections 
between the external information of the micro material-based input-output sta-
tistical model and AI are based on the basic data of the third quadrant of the op-
timal micro material-based input-output planning model. By comparing and 
analysing the basic data of the third quadrant from the both models one by one, 
the method for solving the problems which exist in production and management 
can be found. Since the purpose of establishing the micro material-based in-
put-output statistical model is no longer about providing data in the traditional 
way to support the establishment of the optimal micro material-based in-
put-output planning model, it becomes a method of comprehensive accounting 
(stock-taking, same as below) and audit. For example, based on the basic data of 
the optimal micro material-based input-output planning model to check whether 
the balance is there between the data and the actual situation such as consumption, 
inventory, accounting and purchase, and this is the scientific method to control 
the quantity. In addition, from the process of generating the basic data needed for 
the third quadrant and sources of the data information, it is shown that by using 
Big data, new Cloud Computing technology, Internet of Things or new industry of 
internet and AI, on the one hand, the consumption (input) of the variety and 
quantity of purchased products and the corresponding physical volume can be 
comprehensively calculated and audited. On the other hand, the internal man-
agement can be expanded from purchase, inventory, plan-production-sale to lo-
gistics supply, collaborative processing, delivery service as well as commercial 
circulation and other external management. In this case, production and busi-
ness activities are formed as a tight link from supply to demand, and compre-
hensive accounting and audit can be conducted for this supply and demand 
chain. This scientific method is for improving accounting and audit. 

4.4. Combinations and Connections between the External  
Information of the Micro Value-Based Input-Output Statistical  
Model and AI 

The micro value-based input-output statistical model (including the industries 
of the primary and the secondary industry and service industries and organisa-
tions of the tertiary industry) is established on the basis of realizing the timely 
analysis of the micro material-based input-output statistical model. Therefore, 
combinations and connections between the external information of the model 
and AI are based on the basic data of the model itself, and by applying the vo-
lume of value to conduct comprehensive accounting and audit for production 
and business. The purpose of establishing micro value-based input-output statis-
tical model is not about providing data for accounting anymore, it is about a 
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comprehensive accounting and audit as well. Therefore, the content of account-
ing and audit of the micro value-based input-output statistical model and that of 
the micro material-based input-output statistical model is basically the same. 
The method of using Big Data, new Cloud Computing technology, Internet of 
Things or new internet industry is not again given. 

4.5. Combinations and Connections between the External  
Information of the Optimal Macro Material-Based  
Input-Output Planning Model and AI 

The optimal macro material-based input-output planning model is established 
after realizing the real-time analysis of the optimal micro material-based in-
put-output planning model (including industries of the primary and the sec-
ondary industry and service industries and service organisations of the tertiary 
industry). Combinations and connections between the external information of 
the model and AI is based on the basic data of the model itself to track, supervise 
and analyse all aspects involved in the macro-economic operation through the 
volume of material. For example, by taking advantage of Big data, new Cloud 
Computing technology, Internet of Things or new industry of internet and AI, 
on the one hand, according to the basic structure, economic significance and 
content of the model and principles such as bottom-up, top-down and the bal-
ance between the micro and the macro, as results, all types of the optimal micro 
material-based input-output planning models must be merged one by one ac-
cording to a transitive relation between them and sectors (products) of the op-
timal macro material-based input-output planning model. On the basis of ap-
plying the basic data of the optimal micro material-based input-output planning 
model to track, supervise and analyse micro-economic operation, the basic data 
of the optimal macro material-based input-output planning model can be also 
applied in order to track, supervise and analyse whether the macro-economic 
operation is in accordance with the objective law of coordinated development or 
measurements need to be taken. On the other hand, according to rules and reg-
ulations associated with the input-output model management, the classification 
of enterprise accounting and basic requirements of macro-economic manage-
ment as well as the actual situation of macro-economic operation, the imple-
mentation of rules and regulations on different levels can also be tracked, super-
vised and analysed to ensure the smooth operation of macro-national economy. 

4.6. Combinations and Connections between the External  
Information of the Optimal Macro Value-Based Input-Output  
Planning Model and AI 

The optimal macro value-based input-output planning model is established on 
the basis of realizing the real-time of the optimal micro value-based in-
put-output planning model (including industries of the primary and the sec-
ondary industry and service industries and organisations of the tertiary indus-
try). Therefore, combinations and connections between the external information 
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of the model and AI is based on the basic data of the model itself to track, super-
vise and analyse all aspects involved in the macro-economic operation through 
the volume of value. The basic data of the optimal macro value-based in-
put-output planning model includes not only the basic data of the optimal micro 
value-based input-output planning model, but also the expenses of macro man-
agement departments and macro management organisations. It can be seen that 
by applying Big data, new Cloud Computing technology, Internet of Things or 
new industry of internet and AI, on the one hand, according to the basic struc-
ture of the optimal macro value-based input-output planning model and prin-
ciples such as bottom-up, top-down and the balance between the micro and the 
macro, as results, all types of the optimal micro value-based input-output plan-
ning models must be merged one by one according to the transitive relation be-
tween them and sectors (products) of the optimal macro value-based in-
put-output planning model. Based on applying the basic data of the optimal mi-
cro value-based input-output planning model to track, supervise and analyse 
micro-economic operation, the basic data of the optimal macro value-based in-
put-output planning model can be applied as well to track, supervise and analyse 
whether the macro-economic operation is in accordance with the objective law 
of coordinated development or measurements need to be taken. On the other 
hand, according to rules and regulations which are associated with the in-
put-output model management, the classification of enterprise accounting and 
basic requirements of macro-economic management as well as the actual situa-
tion of macro-economic operation, the implementation of rules and regulations 
on different levels can also be tracked, supervised and analysed to ensure the 
smooth operation of macro-national economy. 

4.7. Combinations and Connections between the External  
Information of the Macro Material-Based Input-Output  
Statistical Model and AI 

The macro material-based input-output statistical model is established on the 
basis of realizing the timely analysis of the micro material-based input-output 
statistical model (including industries of the primary and the secondary industry 
and service industries organisations of the tertiary industry). Therefore, combi-
nations and connections between the external information of the model and AI 
are based on the basic data of the model, and by applying the volume of material 
to conduct comprehensive accounting and audit for the macro-economic opera-
tion. For example, by using Big Data, new Cloud Computing technology, Inter-
net of Things or new industry of internet and AI, on the one hand, according to 
the basic structure of the macro material-based input-output statistical model 
and principles such as bottom-up, top-down and the balance between the micro 
and the macro, as results, all types of the micro material-based input-output sta-
tistical models must be merged one by one according to the transitive relation 
between them and sectors (products) of the macro material-based input-output 
statistical model. On the basis of applying the basic data of the micro materi-
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al-based input-output statistical model for accounting and audit, the ma-
cro-economic operation can be respectively and comprehensively calculated and 
audited according to the basic data of the macro material-based input-output 
statistical model. On the other hand, according to rules and regulations asso-
ciated with the input-output model management, the classification of enterprise 
accounting and basic requirements of macro-economic management as well as 
the actual situation of national economic operation, by comparing the basic data 
of the macro material-based input-output statistical model and that of the op-
timal macro material-based input-output planning model one by one, problems 
of the implementation can be revealed on each management level, and solutions 
will be found accordingly. 

4.8. Combinations and Connections between the External  
Information of the Macro Value-Based Input-Output  
Statistical Model and AI 

The macro value-based input-output statistical model is established on the basis 
of realizing the timely analysis of the micro value-based input-output statistical 
model (including industries of the primary and the secondary industry as well as 
service industries and organisations of the tertiary industry). Therefore, combi-
nations and connections between the external information of the model and AI 
are based on the basic data of the model and by applying the value volume to 
conduct comprehensive accounting and audit for the macro-economic opera-
tion. For example, by using Big Data, new Cloud Computing technology, Inter-
net of Things or new industry of internet and AI, on the one hand, according to 
the basic structure of the macro value-based input-output statistical model and 
principles such as bottom-up, top-down and the balance between the micro and 
the macro, as results, all types of the micro value-based input-output statistical 
models must be merged one by one according to the transitive relation between 
them and sectors (products) of the macro value-based input-output statistical 
model. On the basis of applying the basic data of the micro value-based in-
put-output statistical model for accounting and audit, the macro-economic op-
eration can be respectively and comprehensively calculated and audited accord-
ing to the basic data of the macro value-based input-output statistical model or 
measurements will be taken. On the other hand, according to rules and regula-
tions associated with the input-output model management, the classification of 
enterprise accounting and basic requirements of macro-economic management 
as well as the actual situation of national economic operation, by comparing the 
basic data of the macro value-based input-output statistical model and that of 
the optimal macro value-based input-output planning model one by one, im-
plementation problems can be revealed on each management level, and solutions 
will be found accordingly.  

Combinations and connections between the external information of the op-
timal input-output planning model and AI show that the external information 
changes with changes of the internal information, and the external information 
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is determined after the confirmation of the internal information. Therefore, for 
management personnel, they can modify neither the internal information, nor 
the external information. For model application, since the accuracy of the basic 
data in the optimal input-output planning model or that of the cross-boundary 
economic management information system is fully guaranteed, therefore, waste 
of resources and fraud can be thoroughly avoided. 

5. System Reviews 

At present, another round of industrial revolution with intellectualized manu-
facturing as the main content is set off around the world. A deep integration of 
the new generation of information technology and manufacturing industry 
brings profound industrial changes and forms a new mode of production, new 
form of industry and business as well as a new economy growth point. Among 
them, enhancing the ability of IT management will become a focus of enterpris-
es. At this moment, humans have accomplished mastering the scientific method 
of applying ANI. In fact, ANI is getting involved in our daily life. AI revolution 
starts from ANI through AGI and eventually reaches ASI. Humans might not 
see that happen but the world will be after all completely different. Thus, it can 
be seen that the scientific basis of input-output real-time tabulation method and 
AI needs to adapt to development and change of the coming social industry 
structure as well as development and change of future social economy manage-
ment. Nothing is easy at the beginning but with great efforts, achievements will 
be able to make. In 1991, a trial run was conducted in Cotton Textile Factory of 
Guiyang and as the first substantive result, the software system with ANI appli-
cation was merely a preliminary attempt of tabulation by using AI technology 
and it was even far from the overall goals. However, once the first step was taken 
and a good start was made, then we would be at least halfway to the success. 
Thus, the next thing to do will become much easier. In this regard, it is not dif-
ficult to draw following conclusions. 

1) The idea of solving the problem of tabulating and model application with 
AI (computers) may seem impossible; however, it is actually the most promising 
solution. This is because by making computers study of AI and modifying their 
own code, not only can their own structure be improved, but the computers can 
directly be turned into computer scientists. How to improve the intelligence of 
computers thus becomes the task of the computers themselves. In terms of cal-
culating speed of a human brain, it reaches maximum 200 hertz while a present 
micro-processor can operate at 2G hertz which is 10 million times faster. The 
information processing speed of a human brain is 120 meters per second while 
the speed of computers is the speed of light. The difference is rather large which 
is several orders of magnitude. In terms of capacity, the human brain capacity 
cannot be made any bigger; even it could, its limited speed would have become a 
huge drawback. The physical size of computers can be very adjustable, with 
more hardware, larger memory, long-term effective storage medium, they can be 
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much more capable and accurate than the human brain. In terms of reliability 
and durability, the human brain easily tends to fatigue while computers can op-
erate at peak speed 24 hours a day. The storage capacity of computers is stronger 
because their transistors are more accurate, and those transistors can be repaired 
or even replaced. In terms of software, it is editable and upgradable with much 
more possibilities to be improved more effective. Computers can be as good as 
the human brain in terms of visual elements as well as engineering elements that 
can be strengthened and optimized. In terms of collective capability, from lan-
guages in the early stage and the formation of large communities to the inven-
tion of written language, printing and internet, human being becomes unchal-
lengeable; however, computers can do much better. An AI network that runs 
specific programs can easily synchronize itself around the world, what one of 
those computers has learnt will be immediately available for all other computers, 
and computer clusters can perform a same task together because characteristics 
such as divergence, motivation, self-interest in humans do not appear in com-
puters. By creating AGI computers that are comparable to human intelligence, a 
harmonious human society might not be far away because the computers will be 
used to comprehensively manage and regulate the foundation of social economy 
according to human’s pre-set. This shows that human level intelligence will be 
an important milestone while AI will be able to create itself AGI through 
self-improvement but fortunately, it will not stop moving forward from there. 
Considering that AGI needs to be greater than human brain, it will quickly pass 
through the human level and head towards ASI. 

2) In the three major industries, technology database files which are built 
based on the technology files of the industry standard and the technical parame-
ter of product standard are used as the starting point for the future development. 
Once the research, analysis, accounting and forecasting (planning) of economy, 
policy research and other functions can be classified and numbered in advance 
as well as the database files can be organised, then all requirements will be met 
through a man-made command. In addition, the effect of respectively applying 
Big data, new Cloud Computing technology, Internet of Things or new industry 
of internet and AI is, in the environment of combinations and connections be-
tween the internal information and the external information of the optimal in-
put-output planning model and AI, regardless of micro-economic operation or 
macro-economic operation, while the operation of national economy is in an 
imbalanced situation which is caused by either natural or man-made disasters 
and the imbalance is beyond the scope of remediation, by using Big data and 
new Cloud Computing technology to excavate a vast amount of data that is gen-
erated by means of labor, such as intellectualized machinery and equipment of 
cross-boundary economic management information system or Internet of Things 
or internet as well as on the basis of realization of tracking, supervising and ana-
lysing the operation of national economy, AI can help estimate with the law of 
coordinated development whether it exceeds damage control, then automatically 
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simulates real-time artificial analysis and process based on the integrated data 
and carry out corresponding procedures to achieve the expected goal. 

3) According to the basic data of the optimal macro material-based in-
put-output planning model, by using the data of the material volume of relevant 
products of cross-boundary economic management information system or In-
ternet of Things or internet, the balance of supply and demand can be tracked, 
monitored and analysed. In case of the existence of discrepancies, the basic data 
information such as cause, location and cost of those discrepancies will provide 
decision makers based on the theoretical basis. In other words, by creating al-
ternatives through certain technology or method that can imitate human think-
ing and behaving to help human accomplish the work in certain fields. In addi-
tion, the industries and the objects to which those industries belong, when they 
are involved in the realization of the real-time analysis of the optimal macro 
material-based input-output planning model, a massive amount of data is gen-
erated by means of labor, such as intellectualized machinery and equipment 
based on various products and the circulation of logistics, information flow and 
capital flow. According to classification and code of those means of labor, it will 
be clear that the products and the circulation of corresponding logistics, infor-
mation and capital flow are from what object and which industry as well as the 
massive amount of data. In this regard, with Big data, new Cloud Computing 
technology, Internet of Things or new internet industry and AI, based on 
monthly production cycle, the massive amount of data of those products and the 
logistics, information and capital flow will be analysed for tracking, monitoring 
and analysing the actual operation of national economy as well as for supervising 
the enforcement of rules and regulations according to the objective law of coor-
dinated development. This is the only way for the optimal input-output planning 
model to play a leading role in construction and development of national 
economy. 

4) As methods, based on Internet of Things or new internet industry and AI 
and according to the traditional operation process, Big Data and new Cloud 
Computing technology can be used for the following tasks, through correlation 
analysis, customers, users and products can be connected together and user pre-
ference and customer relationship can be individualized into user-driven prod-
ucts and customer-oriented services. In such process, each type of resource dig-
ging mode, actual situation and reserves distribution can be searched and ana-
lysed then formed as a visual map of resource distribution for enterprises. It is 
like using electronic map to digitalise and visualise all kinds of virtual advantag-
es point to point, with thorough management, managers can put existing and 
potential resources in use more effectively; by using the data provided by Big 
data and new Cloud Computing technology to plan production structure and 
process, it can not only help enterprises explore an unknown value combination 
of traditional data, but provide one-to-one solutions to detailed problems as well 
as a guarantee to production; with the analysis made by Big data and new Cloud 
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Computing technology, according to different brands intersecting and overlap-
ping in the data of market, the operation direction of the business will be intui-
tively and easily identified; brand promotion, location choice, strategy planning 
and other works can be better handled; by applying Big Data and new Cloud 
Computing technology to dig the data from social contacts and customer inte-
raction, it can help enterprises to carry out the work which is related to balance 
design and fragmentation expansion for brand information. Richard H. Thaler, 
the economist argued that “even the slight change of an individual’s view can 
have major impacts on group behaviour patterns”. In the background of those 
major impacts, enterprises must pay attention to every small flow of information 
in order to meet requirements of customers, every detail is a key to success. 

5) According to requirements of future factory automation, the high moder-
nization and integration of product design, manufacturing, processing and sale 
should be realized. In terms of the technology support of future factory automa-
tion, it cannot be separated from management engineering, system engineering, 
information technology, automation technology, market economics, etc.; based 
on the application of Big data, new Cloud Computing technology, Internet of 
Things or new internet industry and AI technology, resource sharing can be im-
plemented, and efficiency and effectiveness of production can be improved. It 
can be seen that for giving full play to the comprehensive roles in construction 
and development of national economy, to combine them with the optimal in-
put-output planning model is the only way. Therefore, in the process of com-
bining, the basic data of tabulation should be regarded as one of key contents of 
research and development from now. The realization of combinations and con-
nections between these methods and the optimal input-output planning model is 
the best approach, in terms of progress and improvement of human society and 
its technology, as well as productivity, the maximum efficiency can be made with 
half of the work as well. The future factories will become smart factories, a high 
efficiency will be made accordingly, substandard products, downtime, waste and 
laying-off and falsification, for example, will be eliminated. By effectively work-
ing together, managers and employees ensure that data and production, IT and 
manufacturing are seamlessly integrated to make each rotation of every ma-
chine, each cutting of every tool and each delivery of every component in the 
global delivery chain precise and observable. 

6) The basic functions of real-time input-output tabulation method, for In-
ternational Input-Output Association, the problems of “out-dated data and pre-
sumed data” existing in the analysis of the optimal material-based and val-
ue-based input-output planning model which are related to production model 
have been thoroughly solved. However, the optimal macro input-output plan-
ning model applied on regional and national level also includes agriculture, fo-
restry, animal husbandry, fish industry in the primary industry, other sectors of 
the secondary industry, as well as the service organizations in the third industry, 
it is thus difficult to predict (plan) accurately. It must be pointed out that 
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whether it is 3D printing of the current Industry 3.0 or customized production 
of the future Industry 4.0, after the implementation of the real-time in-
put-output tabulation model method and cross-boundary economic manage-
ment information system, the basic data needed in the optimal macro in-
put-output planning model on regional and national level will be automatically 
merged, generated and collected from the basic data of the optimal micro in-
put-output planning model, but the basic data of the optimal material-based and 
value-based input-output planning model which is related to production model 
is more accurate and reliable than the basic data in the optimal macro in-
put-output planning model on regional or national level; the basic data of the 
macro input-output statistical model on regional and national level is more ac-
curate and reliable than the basic data of the optimal macro input-output plan-
ning model on regional or national level. For International Accounting Associa-
tion, enterprises that realize the real-time analysis of the optimal micro in-
put-output planning model and the micro input-output statistical model can 
completely solve the problem of how to model the financial management system 
and supply-demand chain management system. This is because on the basis of 
the common basic data (product structure or BOM, process routes, consump-
tion quotas and man-hour quotas, capacity resources and inventory data, etc.) 
and in a unified data environment (a unified data environment such as the basic 
data of optimal micro input-output planning model and micro input-output sta-
tistical model, etc.), not only can combinations and connections between those 
two models be established, but the basic structure of the optimal micro in-
put-output planning model can be used to plan accounting subjects and estab-
lish accounting systems as well. Also, by making the real-time analysis of the op-
timal micro input-output planning model and the timely analysis of the micro 
input-output statistical model the basis and core to establish accounting theory, 
principles, standards and methods as well as management methods (Kang, 
2014b). For International Management Association, the problem is basically 
solved in terms of how management can stretch across two different fields which 
are natural science and social science at the same time, and the interface in be-
tween is interlinked, influenced and interpenetrated (Kang, 2015). This interface 
is not only the scientific basis for enterprises, regions and countries that are in 
different social forms and systems to formulate relevant rules and regulations, 
but also a necessary and sufficient condition for obtaining the best economic 
benefits. In terms of Auto CAD, CAM, 3D printers as well as Big Data, new 
Cloud Computing technology, Internet of Things or new internet industry and 
AI technology, those methods have become internationally popular and impor-
tant tools. However, how to adjust the industrial structure according to basic 
requirements of realizing the real-time analysis of the optimal micro in-
put-output planning model and the timely analysis of the micro input-output 
statistical model, and carry out design and R&D in order to better serve national 
economy, the real-time tabulation input-output model is helpful to point out a 
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way forward. 
7) According to Einstein, “Imagination is more important than knowledge”. 

He put forward a simple hypothesis, “Creativity is equal to knowledge multiplied 
by curiosity and imagination”. The original ideas of input-output real-time ta-
bulation method come into being after I graduated from a “Red Guard” college 
and I had taken only two year basic courses before. I did not have any special 
talent but great curiosity and interests. In 1974, when I started to realize that in-
put-output statistical model could solve problems of coordinated development 
among sectors (products) and be useful for enterprises to achieve the great eco-
nomic benefits, and by being combined with linear programming, even the 
greater benefits could be obtained. It was not only an important tool of ma-
cro-control, but also a scientific method of overall governance. On the one hand, 
I was very interested in this research because of my personal experience and 
work experience. On the other hand, in order to promote the achievements of 
this scientific research, a social environment which is fair and impersonal is 
needed, and management personnel with integrity are required as well as rec-
ommendations of the authorities, otherwise, the achievements will be committed 
in vain! I eventually chose to carry out the research when I was very close mak-
ing the decision (yet difficult) to give up because of all difficulties and obstruc-
tions, and I will continue till the end of my time. For the knowledge of future 
factory automation, information, intellectualization, Auto CAD, CAM and 3D 
printing, Big Data, new Cloud Computing technology, Internet of Things or new 
internet industry and AI, I am still studying, thinking and doing my research. 
Although changes and effects of AI technology for tabulation and model appli-
cation have not been seen, considering AI is about machine learning, and a very 
important part of machine learning is image recognition which is to accumulate 
a large amount of recognition and memory of existing knowledge. According to 
that, one thing is certain that eventually, AI technology in the future will be able 
to completely substitute, even surpass the capability of human brain which now 
can only handle the tabulation and model application through stereotyped me-
thods. 

8) The material basis of intellectualization is by starting with single equipment 
automation and intellectualization of products, keeping intellectualization of key 
processes and substitute of key position robots as well as realizing improvements 
of both production efficiency and product efficiency. Internet of Things or in-
ternet need to cover not only objects of labor and means of labor as well as the 
integration of automated products, industrial software and services in order to 
boost profitability and operation efficiency of enterprises and promote digita-
lised transformation of business for the realization of digitalised economy, but 
also be opened to the information of industry market to extend client-side be-
tween all possible objects for information exchange and communication. In 
general, the application of enterprises’ information will present a trend of inte-
gration, mobility and intellectualization. The integration of applications avoids 
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the “isolated island” type of information and makes the information system be-
come an organic entirety; the application of mobile technology breaks the limi-
tation of time and space, multi-terminals can make access to systems anytime 
and anywhere which will significantly improve the cooperation efficiency. Intel-
lectual technology is largely adopted to make the application system operation 
more human-oriented with better experience. Finally, with aid of information 
transmission, the optimal management is applied for the whole production 
process from orders to completion of products between enterprises and supply 
chains. In this case, plan, production and resources are closely combined to-
gether in a form of two-way interaction to reduce value-free activities and effec-
tively guide the operation process of production and improve timely delivery 
capacity. 

9) The realization of AI. As a new generation of information technology, it 
will present a series of far-reaching effects on innovation and development for 
enterprises. The competition among enterprises in the future will be the compe-
tition based on the information technology which will determine the critical 
competence of future enterprises. For developed countries, for example, the 
United States, on the basis of the three major industries which are highly mod-
ernized, it should not be difficult to establish the scientific basis of AI. It is be-
lieved that under direct leadership and guidance of International Input-Output 
Association, firstly, the relevant training should be carried out for personnel of 
high executive levels in the three major industries in order to make them pay 
more attention to corresponding research and development then participate in 
the relevant work. Secondly, for engineering enterprises who are engaged in ERP 
system development, future factory automation, computer science, Big data, new 
Cloud Computing technology, Internet of Things or new internet industry and 
AI, etc. and skilled workers, the relevant training should be conducted as well. 
On the basis of mastering the basic principle of input-output model, by com-
bining their specialties, the relevant R&D can be carried out. Thirdly, during the 
training, specialists of economics, accounting, management, law, engineering 
enterprises engaged in ERP system development, future factory automation, 
computer science, Big data, new Cloud Computing technology, Internet of 
Things or new internet industry and AI technology should gather together to 
establish a high-grade and multi-skilled R&D team or a school, for example, In-
ternational Input-Output Real-time Analysis Institute should be established in 
order to dedicate publishing multilingual textbooks for all grades according to 
the design of the cross-boundary economic management information system 
and provide services of applying and maintaining this information system as 
well as its relevant theory training and product development to universities, 
managers and individual users, and integrate this research result into a commer-
cialized system application software. Fourthly, by cooperating with input-output 
associations of other countries and regions to carry out practical training and 
promotion in those countries and regions. By realizing application technology of 
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ANI, the problems of tabulation and model application will be completely solved 
in developed countries within approximately five years. After the realization of 
AGI, the work which is normally done by human can be finished by AI so that 
tabulation and model application will be properly conducted. By realizing ASI, 
because it is much stronger than human intelligence, both tabulation and model 
application will be automatically carried out according to human expectations 
and even better outcomes will be achieved. In the end, all I want to say is that I 
hope to have my opportunity to make all this happen.  

It must be pointed out that the scientific research project of the real-time in-
put-output tabulation method which is completed by myself is a self-funded 
project right from the beginning. Therefore, it is a completely individual project. 
My wish is, as the basic content of modernized management, the “Nine Must”
【*】 linear model (it is also called Production Pioneer) will become indication, 
standard and measurement to observe, examine and judge whether an economy 
society meets the qualification of modernized management. I sincerely hope that 
by combining the optimal input-output planning model with automation, in-
formation, intellectualization, Big Data, new Cloud Computing technology, In-
ternet of Things or new internet industry and AI technology, the cross-boundary 
economic management information system therefore constructed will become 
an important tool in different fields such as production, distribution, exchange 
and consumption in the process of reproduction. In this regard, I respectfully 
invite International Input-Output Association to advise the heads of govern-
ments around the world that the foundation of human society (economic basis) 
should be comprehensively governed and regulated, and in order to do so, as the 
achievement of this scientific research, the real-time input-output tabulation 
method must be brought into productivity as soon as possible. It is not difficult 
to imagine, for those manufacturers that produce all kinds of means of labours 
such as machinery and equipment as well as those enterprises which are engaged 
in Big data, new Cloud Computing technology, Internet of Things or new inter-
net industry, AI technology, Auto CAD, CAM and 3D printers, etc., for their 
own survival and development, based on the basic requirements of the real-time 
analysis of the optimal material-based input-output planning model, the func-
tions of their products need to be extended in order to participate the competi-
tion and take their market share. I could not have the opportunity to participate 
in the development of macro input-output model, nor could I use the basic data 
from the input-output model doing any analysis although I used to work in an 
enterprise for a long time and put my research outcomes into practice only 
twice. When I was at schools, I never had my chance studying English. After 
starting to work, I took some English training courses for adults and learnt some 
basic rules of grammar for little more than three months. For many reasons, I 
did not have time to continue my study. Therefore, in terms of my English 
comprehension, I was unable to communicate with people from other countries 
at the conferences of International Input-Output Association and I am fully 
aware of my language incapability. However, I strongly feel publishing some of 

https://doi.org/10.4236/ajibm.2021.117047


N. Kang 
 

 

DOI: 10.4236/ajibm.2021.117047 764 American Journal of Industrial and Business Management 
 

my ideas to share with people who carry out the same undertaking as references. 
I have always believed that coming results will be much better than I’ve ever ex-
pected under the direct leadership and guidance of International Input-Output 
Association, in terms of following work such as R&D, training and promotion, I 
believe that it will be much better implemented than I have ever expected as well 
as economic construction, resource conservation, prevention of corruption, 
scientific development and harmonious society establishment which are of 
common concern to mankind. 

Finally, I want to give my special thanks to Mr Satoshi Inomata, the president 
of International Input-Output Association; Mr Wiednmann, the chairman of 
Planning Committee of IIOA; Mr Mahajan, the president of British IIOA; Mr 
Klaus, the former vice-chairman of the Regional Council of Science of the Unit-
ed Stated and the professor of University of Maryland for their valuable com-
ments on my papers. I want to thank Ms Guo Yu for the translation of this ar-
ticle. Here, I would like to express my gratitude to them and their organizations 
respectively!  

Due to my limitation, mistakes and shortcomings in this article are inevitably. 
Any criticism and correction are more than welcome! 
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Note 

The shorter forms which are mentioned in this paper: the optimal micro in-
put-output planning model, short for the optimal micro material-based in-
put-output planning model and the optimal micro value-based input-output 
planning model; the micro input-output statistical model, short for the micro 
material-based input-output statistical model and the micro value-based in-
put-output statistical model; the optimal macro input-output planning model, 
short for the optimal macro material-based input-output planning model and 
the optimal macro value-based input-output planning model; the macro in-
put-output statistical model, short for the macro material-based input-output 
statistical model and the macro value-based input-output statistical model; the 
optimal input-output planning model, short for the optimal micro input-output 
planning model and the optimal macro input-output planning model; real-time 
analysis of the optimal input-output planning model, short for real-time analysis 
of the optimal micro input-output planning model and timely analysis of the 
micro input-output statistical model as well as real-time analysis of the optimal 
macro input-output planning model and timely analysis of the macro in-
put-output statistical model; the scientific foundation of the optimal in-
put-output planning model and AI, short for the scientific foundation of the op-
timal micro input-output planning model along with the micro input-output 
statistical model and AI as well as of the optimal macro input-output planning 
model along with the macro input-output statistical model and AI; the scientific 
foundation of AI, short for the scientific foundation of real-time input-output 
tabulation method and AI; cross-boundary economic management information 
system, short for real-time input-output tabulation method and cross-boundary 
economic management information system. 
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[*] The Basic Content of the “Nine-Must”—Production  
Pioneer of Linear Model in Enterprise Modern Management 

1) Why must it be necessary to draw up the production and management 
plans with the optimal input-output planning model? 

2) Why must it be necessary to draw up inventory strategies with the in-
put-occupancy-output model? 

3) Why must it be necessary to establish the grey input-output model to study 
the connection between input and output of grey factor? 

4) Why must it be necessary to establish the dynamic input-output model to 
carry out dynamic analysis? 

5) Why must it be necessary to realize the combination and connection be-
tween the optimal input-output planning model and the enterprise resource 
planning (ERP), lean production, agile manufacturing, etc.? 

6) Why must it be necessary to realize the combination and connection be-
tween the optimal input-output planning model and the total-factor productivity 
(TFP), target management and other modern management methods? 

7) Why must it be necessary to realize the real-time analysis for the optimal 
input-output planning model and the finance management? 

8) Why must it be necessary to realize the real-time analysis for the optimal 
input-output planning model and the supply-demand chain management? 

9) Why must it be necessary to use the optimal input-output planning model 
to conduct the analysis of policy?  

 

https://doi.org/10.4236/ajibm.2021.117047

	Erratum to “Scientific Foundation of Real-Time Input-Output Tabulation Method and AI” [American Journal of Industrial and Business Management 9 (2019) 1831-1872]
	Abstract
	Keywords
	1. “One World”
	2. The Scientific Basis of Real-Time Input-Output Tabulation Method and AI 
	2.1. Background
	2.2. Scientific Foundation of AI
	2.3. Scientific Foundation of the Optimal Micro Input-Output
	2.4. Scientific Foundation of the Optimal Macro Input-Output Planning Model and AI

	3. Combinations and Connections between the Internal Information of the Optimal Input-Output Planning Model and AI
	3.1. Combinations and Connections between the Internal Information of the Optimal Micro Material-Based Input-Output Planning Model and AI
	3.2. Combinations and Connections between the Internal Information of the Optimal Micro Value-Based Input-Output Planning Model and AI
	3.3. Combinations and Connections between the Internal Information of the Micro Material-Based Input-Output Statistical Model and AI
	3.4. Combinations and Connections between the Internal Information of the Micro Value-Based Input-Output Statistical Model and AI
	3.5. Combinations and Connections between the Internal Information of the Optimal Macro Material-Based Input-Output Planning Model and AI
	3.6. Combinations and Connections between the Internal Information of the Optimal Macro Value-Based Input-Output Planning Model and AI
	3.7. Combinations and Connections between the Internal Information of the Macro Material-Based Input-Output Statistical Model and AI
	3.8. Combinations and Connections between the Internal Information of the Macro Value-Based Input-Output Statistical Model and AI

	4. Combinations and Connections between the External Information of the Optimal Input-Output Planning Model and AI
	4.1. Combinations and Connections between the External Information of the Optimal Micro Material-Based Input-Output Planning Model and AI
	4.2. Combinations and Connections between the External Information of the Optimal Micro Value-Based Input-Output Planning Model and AI
	4.3. Combinations and Connections between the External Information of the Micro Material-Based Input-Output Statistical Model and AI
	4.4. Combinations and Connections between the External Information of the Micro Value-Based Input-Output Statistical Model and AI
	4.5. Combinations and Connections between the External Information of the Optimal Macro Material-Based Input-Output Planning Model and AI
	4.6. Combinations and Connections between the External Information of the Optimal Macro Value-Based Input-Output Planning Model and AI
	4.7. Combinations and Connections between the External Information of the Macro Material-Based Input-Output Statistical Model and AI
	4.8. Combinations and Connections between the External Information of the Macro Value-Based Input-Output Statistical Model and AI

	5. System Reviews
	Conflicts of Interest
	References



