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Abstract

This research investigates the Cognitive Proficiency Index (CPI) of Shinichi Akiyama during the Pandemic Game.
By analyzing the complexity of the mental tasks involved and estimating the time taken using Japanese dialogue
speech metrics, we calculate a rough approximation of Akiyama’s processing efficiency. This analysis will also

assess the weaknesses of this method.

Pandemic Game Feat:

1. Memory works the status of all the players,
After the virus spread among the players, is already calculating in his head how the virus spread that much, he
calculates different situations in his head

2. 1 infected hypothesis,
Akiyama calculates how much the virus would spread if only one person was infected among them, Akiyama
calculates in his head: the order the players will have contact, the number of vaccines they generate after the contact
while keeping in track the virus development, Akiyama is able to conclude that even with one infected the virus will
spread maximum to two individuals

3. 2 infected hypotheses,
After the result of this hypotheses doesn’t matches the result of the game, Akiyama calculates the contact now with
2 infected people, again Akiyama processes the order the players will have contact, the number of vaccines they
generate after the contact while keeping in track the virus development, the result is 4 players contaminated.

4. Active infected and passive infected theory,
Finally, Akiyama processes the result of how the virus will spread with a contact seeker infected and a non-active
infected, Akiyama here reaches the conclusion that the virus will spread after a round of contact made by the contact
seeker infected and a round robin session In total, Akiyama calculated in his mind: 58 contacts, 52 vaccines, 63
fluctuant infected, 16 permanent infected, 158 normal statuses, and 120 results post contact, making a total of 467
objects Akiyama manipulated in his brain through all this process. This was done in a short amount of time, since
right after the results of the rehearsal were revealed, Akiyama jumped to this conclusion immediately, so he
calculated all of this in around 1 minute, since as he says “I know the process that made this result, as well as the
guilty” to know the process that made the result, it means Akiyama already processed the 1 and 2 infected
hypothesis to be sure the contact seeker infected and a non-active infected was the process that occurred in the

game.



Methodology of time estimate

The segment of Liar Game which has the time that Akiyama will able to calculate the Pandemic Reasoning will be
calculated through the dialogue in the segment. Using the syllables and the speaker changes, the time will be
calculated through the average speech speed as well as the average gap between speaker changes. There will also be

low ball and high ball estimates for the uncertainty.
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In casual everyday Japanese speech, native speakers typically talk at about 7.8 syllables per second

Low Ball: 6 syllables per second

High Ball: 12 syllables per second

(Koichi, 2012) (Mair, 2009)

In spoken Japanese conversation, the average time between one person’s speaking turn ending and the next person

beginning is extremely short, typically only 200 milliseconds (0.2 seconds).

Low Ball: 7 milliseconds

High Ball: 1-8 seconds (will be taking the mean of 4 seconds)

(Yong, 2016) (W 9 & 9, 2025)

I’m going to be pairing the Low Ball of the speech speed with the High Ball of the gap in speeches and the High
Ball of the speech speed with the Low Ball of the gap in speeches to get the lowest and highest times possible
respectively (For the Low Ball and the High Ball)

Speech Time is calculated by Total Syllables (Which is 549 in this case) divided by Speech per Second

Rate Type Syllables/Sec Speech Time = 549 / sps
Low Ball 6 91.5s
Mid Ball 7.8 70.38 s

High Ball 12 4575 s




Total Gape Duration = Total Changes in Speaker (Which is 12 in this case) x Gap Time

Rate Type Gap Time Gap Duration = 12 x Gap Time
Low Ball 0.007 0.084 s

Mid Ball 0.2 24s

High Ball 4 48 s

Total Dialogue Time:

Rate Type Calculation

Low Ball 139.5s

Mid Ball 72.78 s

High Ball 45.834 s

Cognitive Proficiency Index Calculation

In standardized tests like the WAIS-IV, CPI measures:

Speed of mental processing

- Visual scanning

- Attention and accuracy under time pressure
- Working memory span

- Mental manipulation

- Focused attention

- Resistance to distraction




How Can We Estimate CPI?

We’ll base this on the rate of distinct cognitive comparisons, associations, and updates per second, which simulates
CPI test conditions. This includes the number of mental manipulations (WMI) and quick decision based
comparisons (PSI) performed over a period of time. By converting these into standardized rates and averaging them,

we can estimate a Cognitive Proficiency Index that reflects both depth and speed of mental processing.

Assumptions:

- Each of the 467 manipulations requires at least one perceptual comparison, rule check, or inference

Calculation:

The Processing Rate (PR) equation

PR =

~+ | =

Where:

- PRis processing rate
- N is the number of discrete operations (In this case, 467)

- T is the time in seconds taken to complete them

So, when we plug in the values of t into the equation:

Rate Type Time (s) Operations per Second

Low Ball 139.5 467 +139.5=3.35




Mid Ball 72.78 467 +72.78 = 6.42

High Ball 45.834 467 +45.834=10.19

This is both the number of operations and memory manipulations done per second.

Limitations:

Akiyama’s Calculation’s Time Frame

- Akiyama’s calculations might have ended earlier than the time taken from the start of the dialogue to the
end, so it could’ve been much faster than the high ball estimation, but it could also be slower as Akiyama
could’ve anticipated the infected to non-infected to look like what was shown, meaning he could’ve
calculated it before it was revealed and even into the dialogue time. Which would mean it took him much

longer than the low-ball estimation.

The Time Calculation:

- It assumes speech rates and gap durations are consistent across scenes, which is good enough for an
estimate, but the answer gotten from this could be very different if the actual scene itself had a time frame

linked to it.

- Italso does not account for nonverbal pauses.

Why is this feat impressive?

Besides the obvious high number of mental processes and short time-frame Akiyama executed the feat, he executed
it as well with high mental pressure. Pandemic is probably the most collaborative-based round in the Liar Game. At
that point, if Akiyama couldn't uncover the truth of the virus spread, all players would have remained static, since
they'd think "this will happen again if I have contact". Based on this, Akiyama, knowing the connections the
Corporation had with the Black Market, feared about the integrity of the participants, as well Nao's and his. By
Akiyama uncovering the process and the culprit, it allowed the game-flow to advance, since now at least people
knew who the “secure” normal players were, forcing those with "unknown" status to cooperate yes or yes since they
knew Yokoya's nature is selfish and egoistic. This feat was key to setting the game in motion, and later, it allowed

Akiyama to secure everyone's pass to the next round.
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