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Abstract:

The author stands that thinking by analogy is anaainstrument human have
because of the mirror neurons in our brain. Howeiget that infallible to rely
on? How can we be sure that our hidden biasesnailharm our reflections?
Implicit Association Bias (IAB), for instance, isp@werful intruder that affects
our understanding, actions, and decisions on theonstious level by
cherishing the stereotypes based on specific ctairstics such as ethnicity,
sex, race, and so on. To check if there is a aciosl between the IAB effect
and the people’s capacity to reason logically,atthor had created an online-
survey. The focus was on analogical reasoning ARltésts concerning the
guestion of gender equality in science and everyiflagnd age prejudices.
Keywords: analogy, analogical thinking, Implicit Associati®ias, IAT.

1. Introduction

Human makes decisions a thousand times a day ddfegent apparatus to help themselves. Often we
consider a new situation for the one they knows in our nature. From our childhood, babies try to
copy their parent’s habits, their facial expressjand gestures, their manner of talking, theikveald
posture — the first thing they get from their moamsl dads. Cognitive scientists say that this tylpe o
behavior is possible thanks to the mirror neuransur brain, which are focused on finding similar
patterns.

Nevertheless, this copying is unconscious. Smaltichs well as apes or parrots, imitate what
they see and hear without re-thinking. Growing they find the new role models and start to analyze
and compare their parents with the new idols clmgptie elements they like more. At this point, the
child begins reason by analogy consciously.
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The ability to spot existing or emerging patteraone of the most (if not the most) critical skils
intelligent decision making, though we are mosthaware that we do it all the time [14]. Human brain
works by patterns and associations — if a percegiis roughly into an existing pattern, then ityrize
taken as definitive. We see a half-hidden pers@ssi#id or coiffured as someone we may know and
“recognize” this person by his/her type of clotta@shairstyle. We distinguish a fake smile from a
genuine smile, predict from person’s body languége/she is telling the truth or read from thei&c
expression what people are thinking about at thiiqular moment.

This ability of our brain makes our life easiert lati the same time, it leaves some loops. The
not only analogy works in this manner. Not so famerican scientists, Kahneman and Tversky, have
discovered the whole series of biases that impéhdgpntrude into our decision-making process. For
instance, Implicit Association Bias (IAB) arisesrn the quick automatic association by noticing
patterns between two or more similar things, ceeates rapid mental connections between the abject
actions, and ideas that share the same pattemsllass the analogical reasoning. In this artiale,are
going to take a better look at both of them to fin€lir similarities and differences.

2. Analogy

In early 80s Dedre Gentner developed the struchapping theory according which an analogy is a
mapping of knowledge from one domain (the baseooirce) into another (the target) such that a
system of relations that holds among the base wbgso holds among the target objeMesaning that
analogy works bystablishing the correspondences between two sbjsatthe new inferences derive
by importing connected information from one objexrtanother. To do so, these objects should have
some common patteripg].

Analogical mapping is often used because of itspbaity and familiarity for our brain.
However, sometimes, requires a good level of creative thinking. Thisra small number of analogies
that can be taken from our memory. Basically, bseaaur memory is not limitless. Besides, it is in
human nature to forget things. Thus, the other e suggest that we use some “unexpected”
sources, like the creativity of our mind. The lask is claimed to be the origin of novelty, which
analogical reasoning is glad to benefit from.

Gentner and Loewenstein insisted that analogicabaming as a reflection process from
particular to particular can lBvided into simple stages. They distinguishedepstthat people “pass”
reasoning by analogyi) retrieval of potentially useful related caseegi another (2) mapping between
two cases in working memory (finding the correspammt/ likeness) (3) evaluating the analogy and its
inferences (using a source analog to form a neyecture) (4) abstracting the common structure (good
analogy is structurally consistenf3]

Holyoak and Thagard supporting Gentner’s idea séshat good analogical reasoning follows
three kinds of constraints: similarity, structuaad purpose. They do not operate like rigid rules b
assist the internal coherence of the analogicaomag. Returning to the Little Aaron, his example
adheres to all restrictions. Aaron’s mom hit hemdhas her son done for hundreds of time (similgarity
The boy kissed his mom’s hand she had done be$tmac{ure). Aaron wanted to make his mom feel
better by easing her pain by a kiss (purpose) [6].

As straightforward and widespread analogical thrigkis, it also proved to be useful. Gick &
Holyoak conducted an experiment whose results tepa@ome curious data. Only 10% of people who
simply read and tried to solve the problem succgedile 30% of those who were given a story with
an analogous solution, yet, with different speatimtent, before receiving the insight problemyedl
it. Three times as many as without the analogyh®eiacredible! [9].

Using analogical reasoning in decision-making psscgmplifies the last one, proposing to use
some already established model instead of creatmgw laborious resolution. Thus, the more previous
experiences one have, the more connections ths®perasily can makénalogies may be applied at
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various levels: in the same case or a case withlasistructure; in social interaction with the same
individual or with individuals who are consideredatbogous (e.g., are in similar relations to meg lik
family or team members), etc. [13].

However, if analogies are so quick and easy-madegover based on our elusive memory and
previous doubtable experience, how can we be $ateanalogical reasoning is infallible to rely on?
How can we be sure that our hidden biases willhaoin our reflections? Does our level of criticatlan
logical thinking preserve us from errors? MarijkeeBning insists that analogies can fail if and ahly
they are constructed based on superficial simylanivt deep causal traits [1].

3. Implicit Association Bias

Implicit stereotyping is systematically studiedangh well-established methods based upon principles
of cognitive psychology that have been developeddarly a century’s worth of work. The IAB is
demonstrated in two paradigms: (1) says that thgnitwe salience of a familiar stereotype can
implicitly bias social judgment in stereotype-catent ways (Devine’s critical experiment); (2) st
that social attitudes — including prejudice andesit/pes — are empirically captured by the degoee t
which they are linked through speed and efficietocgemantically related concept [11].

IAB has the next characteristics: (1) It belongsthie | System of human “Machinery of
Thought” that is represented by the quick automaticie of decision-making. We can identify it with
human intuition and instinct [12]; (2) It is uncai®us, so humans are unable to catch its presdnce a
once. Just as Freud suggested that we push oualdesubles and traumas out of consciousness, yet
they continue to follow us and have an influenceusrin the form of our dreams, linguistic errors or
even some kind of depression. Cognitive implicadais hide in the dark corners of our mind waiting
for the right time to show their effect on us; (Bworks on the rapid mental associations attadbed
people behavior and attitude; (4) It can contraldishan conscious beliefs and positions.

Where can we see the manifestation of the IAB?r&lite everywhere! It could happen in any
domain: recruitment, healthcare, outcomes in cranjustice, etc. For example, if meeting a perswon f
the first time, you, rather than being neutral,éhavpreference for (or aversion to) he/she basesicim
characteristics as race, gender, ethnicity, agegsven appearance; this is the manifestation of the
implicit association bias. | think anyone of us hadur experience a person who was more loved by
our teacher/boss or whoever else only becauseéhbisth some characteristics this person likes or on
the contrary you have some flaws this person hates.

However, you should understand that it does notemyaki or anyone else a racist, sexist, etc.,
anytime such a stereotype popped into your mingusit means that your brain is working properly,
noticing patterns, and generalizing! Racism ors®xis a decision made by a sharp mind. The implicit
associations are ‘rogue’ processes, which are roggeply seen as part of the agent's character - not
indicative of ‘who she is.” Merely being influencdy implicit bias does not mean that one has the
nature of a racist or sexist person; it takes sbimgtother than the operation of implicit racighdes to
be properly ascribed the character trait racist [7]

IAB have both positive and negative results. Fram bright side, IAB facilitates fast-made
judgments and decisions. Although it does it byarmdning the true intentions, changes the behavior,
and sets people up to overgeneralize. For instamegine a police officer that believes in his sigre
role to protect and serve people. He is deeply cii@anto these principles. Yet, most of the time, h
stops only men of color. If you ask him why he @ndj that he will not be able to give you a rationa
answer. The truth is — he is biased! Unconsciohslgassociates a black or a brown face to the caimin
one (without being aware of it). This police officeuffers from the implicit race bias that couldséa
appeared in his childhood or forced by his everyelayironment.

At the same time, we can have some harsh prejudigasist a government, for instance,
associating it with the word corruption, or bankexssociating them with greed, or militaries
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associating them with aggression. Thereby when meet a man, who claims to be a banker, but
dreams of going to politics, you may unconsciowsgociate this desire with his greed and corruption
inclinations. That is how the implicit bias can peate the human decision-making process and affect
or even modify the decision. The good news is &mgt bias could be corrected by simple re-thinking!
When you get to know better this man, you can chaymur mind, finding him kind and fair, or
confirm your first assumptions.

4. Analogical Reasoning and Implicit Association Biag&xperiment

Our brain is a powerful machine that knows howitopdify the word for us. Just imagine if we would
need to think of everything in a logical, meticusoway comparing all the propositions and desites. |
would take a lot of time and mental energy. Thaeefour brain constructs a vast amount of models fo
quick understanding and processing the informatiasur memory, so we would not have to deal with
it later in the future one more time. The same @pie works in so-called “Holistic learning,” where
you learn things by connecting them to other ideabcreating mental constructs of concepts. [17]

Nevertheless, nothing is perfect! Even our braimatTis why the loops open for the biases in
the System | become possible. As it was mentiorefdre, IAB works in the same manner as the
analogical reasoning by gathering commonalitiegtiogr. That means that IAB like a virus or a tree
fungus clings to our brain and unnoticed functianth it. Let us sum up in the table below the main
characteristics of the analogical reasoning and. IAB

Reasoning by analogy Implicit association bias

The reasoning is typically considered with lanifest themselves using the loops of the
high-level awareness and rationality th&ystem I, creating rapid mental connections
belongs to System II. between the objects, actions, and ideas.

Identifies a common relation between twArises from the quick automatic association|by
situations and generates further inferencesticing patterns between two or more simjlar
driven by these commonalities. things.

Consciously makes generalizations to come|tdnconsciouslymakes generalizations to come
a specific decision. to a certain decision.

Rational good analogies are structuralized. | Unconscious associations are driven |by
indefinable emotional impulses.

As these two phenomena work similarly, the nextstjoas arise: (1) could the Implicit Association
Bias intrude our Analogical reasoning? (2) Could tereotypes or prejudices take the place of the
rationally made analogies in the name of fast thiglR My hypothesis is that IAB not only can butoals
do so quite often. Therefore, there should be eetairon between them. We can assume that if there
will be found a robust and significant correlati@n= more than .05) between the level of Analogical

28



reasoning and the IAB a person shows, we may satyhthman analogical reasoning (sufficiently)
suffers from the unconscious impulses.

5. Method

To check the hypothesis, | have created an onlimeey on the Lime Survey platform. The study was
performed in Ukrainian language, so here | am giwou the translations. It was composed of three
parts: two on the analogical reasoning test andoonthe implicit association bias. The analogiesl t
part was run twice (before and after the IAB) te ffethe implicit association bias mutually witheth
pressure of time affects human decisions. The studyn the next sequence: (1) First, the partitipa
have as many time as they need to reflect on theuestions on analogy. (2) After they do the IAB
test (that is limited in time) to rate the levelgg@nder and age stereotypes they unconsciously (&ve
Then they have a new analogical test, and they teadswer these questions as quickly as they can
accordingly to the timer (10 seconds per questiBekides, in the last task, five questions outeaf t
concerned the same topics as the IAB test, i.ee gander and age implication.

The original idea to take the IAT was rejectedstfir, because of its complexity and long time-
consuming; secondly, because the new studies shitgvetiftiness. [2, 15] Thus, | decided to create
my test that will not take much time and will benpier to do, yet, that will be still based on tlzene
principle as the IAT — the association test oniggttond reaction time. For example, to see theeyend
preference unconscious, | named some professitkes,ah astronaut, first-grade teacher, nurse or
mathematician, to the students and asked themamselto whom it is more suitable — for a girl named
Olia and a boy called Tolia. To check the raceuyttege, | gave the students some examples of the
presents, like a book, laptop or a bike, and askethoose which of them are good for a son andhwhic
for his grandpa. Subjects had only 30 seconds teertieeir decision.

Additionally, 1 decided to check Holyoak’s assuroptithat analogical reasoning is a congenital
ability. Holyoak & Thagard gave an example of éittharon who at his second year of life was able to
derive an analogy from to similar situations, thlabws that analogical reasoning does not requiye an
tutoring in logic or critical thinking [8]. Thus,ihvite not only people who studied logic, but alkose
who never had a deal with critical thinking. Théatchumber of the participants is 50 (25 from each
side). All of them are students from my alma matd@raras Shevchenko National University of Kyiv.
Half of them — the third grade — had attended asmon classical logic. The first grade did notehav
any logical classes at that time or before.

After the revision, only half questionnaires turnaat to be competently and correctly full-
filled. Seven of the participants were male sulgjeathile eighteen were female subjects. Only two
representatives out of 25 said that they prefer tnemomen in work, while four gave their preference
to women. At the same time, 12 represents indictitatithey prefer to work with young people and
none favored elders. An interesting fact is thatf@r who suggested their preference to women
showed prejudice against them in the question kgeraand profession.

6. Conclusion

Out of 100 answers on modified IAT test, 28 did shbw any biased, while 72 were the biased
answers. Overall, 50% of the representatives shoavepnder-bias and 70% — the age-bias! For
instance,all the respondents (100%) recognized the primary school teacher asnaale profession,
while 86% of participants chose the astronaut gsbafor men. At the same manner, the subjects
decided that the exact sciences, like mathematidsaatronomy, are more suitable for men (72% and
80%) while the Humanities and Art fit the women¥88nd 95%).

Talking about analogical thinking, all subjects mamdore mistakes in the second part after they

pass the IAB test. If we analyze the two analogiesis, out of 250 answers, only 69 were incorirect
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the first test compared to the 135 in the secorel booking at these results, we can previouslyegre
with the hypothesis that in time-limited circumstarthe implicit association bias easily intrudes th
decision-making process and to save time replaeeattalogical reasoning simultaneously pushing
people to make the wrong choices.

Moreover, in the three of five questions that haddgr or age stereotypes, the results showed
in average 60% of biased answers. For instandetguestion “apple tree: apple: father:?” onlyefiv
people gave the right answer “a child” when all dtker chose the wrong variant — “a son.” At the
same way, to the question “fast: slow: immaturefly three participants selected the correct answer
“mature/developed,” while seventeen chose “ageldé’ test also gave wrong answers “young” or
“green,” probably not understanding the analogthcf task.

Statistics were done in the SPSS. It reveals afsignt correlation (Pearson’s r = .06) between
the level of implicit association bias people havel their use of analogical thinking. As a resthlg
subject’s answers showed that the author's hypethess right. Besides, preliminary study or non-
study of logic did not affect the test results. $hwe can conclude that Holyoak’s theory of analalgi
thinking as natural human ability may have sense fliture researches, the author plans to cheok it
correlation with the other social biases and héasslike, for example, the anthropomorphism.
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APPENDIX
Visual analogy tests
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Verbal analogy tests

? . tradition : hedonist : pleasure

a. purist (term)
b. Eden

c. displeasure
d. Agnostic

C. crim

a. chase
b. police

e

outlaw : ? : offend : affront

d. forbid (synonym)

IAB analoqy test

#1 fast: slow:
immature: ?

1. developed
2. aged

3. old man
4. green

#2 newborn:
diaper: ?:
coffin

1. undertaker
2. old man
3. thief

4. dead

#3 apple tree

: apple:
father: ?

1. wife
2.s0n
3. child
4. boy

#4
clarity:
flexibility

1. flexible
2. hard

3. young
4. straight

unclear:
?:

#5 dentist:
teeth: ?:
money

1.businessma
2. bank

3. accountant
4. lawyer

Modified IAT test (30 seconds per guestion)

Who would you recommend for the

astronaut's position in NASA?

Olia
Tolia

Son

Grandpa

Whom would you recommend to give
a new IPad for a New Year?
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