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Governments around the world are enacting laws mandating explainable traceability when using Al(Artificial Intelligence) to
solve real-world problems. HAI(Human-Centric Artificial Intelligence) is an approach that induces human decision-making through
Human-AI collaboration. This research presents a case study that implements the Human-Al collaboration to achieve explainable
traceability in governmental data analysis. The Human-AI collaboration explored in this study performs Al inferences for generating
labels, followed by Al interpretation to make results more explainable and traceable. The study utilized an example dataset from
the Ministry of Oceans and Fisheries to reproduce the Human-Al collaboration process used in actual policy-making, in which
the Ministry of Science and ICT utilized R&D PIE(R&D Platform for Investment and Evaluation) to build a government investment
portfolio.
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- NTIS Revenue DB (2016-2020)

'

- [Extracting Investment/Revenue Info by
Ministry of Oceans and Fisheries

Text Informati

|

Revenue
Information

| - Preprocessing with Removing Stopwords |

'

- Predict label(y) by
LDA Topic Modeling (Model f)

Loop Process .
by Changing " -
Topic Numbers - Predict label(y’) by
(2, 4,6,8,10 ... Surrogates (Model g)
- Random Forest
- XGBoost

- Keras Multilayer Perceptron

'

<Figure 4>

- Evaluate Confusion Matrix (y & y’)
<Table 1>

- Select Topic Number

| - Extract Topic Keywords by LDA “ - Cooccurrence Network
<Table 2>

- Sum of Revenue
by Topic 4

<Table 3>
- Reconstruct Keyword Networks Correlating

6T - Keywords(by LDA) - Keywords(Cooccurrence Net)

<Figure 5~6>
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<Table 1> Overall Surrogated Interpretation Results of LDA 6 Topic Labels by RF, XGB, and Keras MLP Models

Keras Multilayer Perceptron XGBoost Random Forest

Recall | Precision | F1 Accuracy | Recall | Precision| F1 Accuracy| Recall | Precision| F1 Accuracy
Topic_1 1.00 1.00 1.00 1.00 0.91 0.95 1.00 0.34 0.51
Topic 2 0.92 0.85 0.88 0.91 0.83 0.87 0.75 0.90 0.82
Topic_3 0.94 1.00 0.97 0.88 0.94 0.91 0.88 1.00 0.93
Topic 4 | 1.00 0.90 0.95 093 0.90 1.00 0.95 091 0.69
Topic_5 0.82 0.82 0.82 0.82 0.82 0.82 0.27 1.00 0.43
Topic_6 0.91 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
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<Table 2> Extracted Keywords Broken Down by 6 LDA Topics

LDA Topic Keywords

Topic 1 BT, development, diagnosis, kit, terminal, fishing boat, rapid, prevention, sale, IT, processing, accident, crash, inch, technology, production,
pic_ microorganism, system, processing, ET

Topic 2 marine, BT, material, development, product, IT, utilization, control, circulation, cosmetic, business, based, micro, function, environment,
pIC_. tide, instrument, system, measurement, aquaculture

Tobic 3 food, development, fishery, BT, tradition, product, quality, processing, product, technology, market, overseas, value-added, consumer,
pIC_ expansion, preference, awareness, convenience, standard, standardization

Topic 4 development, ET, ship, marine, business, system, BT, technology, underwater, robot, engine, explosion-proof, energy, management,
pIc_ manufacturing, sensor, fuel, alcohol, complex, device

Tobic 5 IT, system, development, production, BT, feed, monitoring, base, water quality, farm, aquaculture, underwater, vessel, management,
PIC_ technology, location, auto, smart, device, smartphone

Tobic 6 development, leisure, boat, application, structure, system, scuba, diving, catamaran, diver, indoor, package, composite, grid, block, design,
pic_ business, material, repair, construction method

<Table 3> Total Revenue (Million US Dollars) Categorized by 6 LDA topics
Topic_1 Topic_2 Topic_3 Topic_4 Topic_5 Topic_6 Total

Total 5.8 7.7 13.4 28.9 6.0 5.9 67.7

The applied US Dollar to Korean Won ($ / KRW) exchange rate is 1 / 1,400.
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<Figure 5> Sankey-Diagram of Topic_3
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<Figure 6> Sankey-Diagram of Topic_4
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