THE ATLAS: A Comprehensive Map of
"300 Years of Al" - The Quantification
Project

I. EXECUTIVE SUMMARY

Core Thesis

The contemporary dominance of Al/ML represents not a sudden technological rupture but
the culmination of a 300-year project of quantification that progressively colonized reality
through numbers. From insurance actuarial tables (1662) to QALY's deciding who receives
medical treatment (1970s-present), Western societies have undergone a transformation in
what counts as legitimate knowledge, rational decision-making, and objective truth. This
project traces five key mechanisms—prediction, visualization, optimization, commodification,
and commensuration—showing how quantificational thinking became so deeply internalized
that it now appears inevitable and "self-evident" (Daston). By excavating this history, we can
denaturalize contemporary data-driven culture and recognize that Al/ML inherits both the
power and the pathologies of three centuries of numerical reasoning.

Key Mechanisms Identified

1. PREDICTION (1650s-present): The drive to make the future calculable, beginning with
insurance mathematics (Graunt, Halley) and evolving through climate modeling to
contemporary algorithmic forecasting.

2. VISUALIZATION (1780s-present): The transformation of numbers into persuasive
images (Playfair, Minard, Szczepanowski), making data emotionally compelling and
politically powerful.

3. OPTIMIZATION (1880s-present): The claim to mathematically prove "the best" solution,
from Taylor's "one best way" through Dantzig's simplex method to contemporary ML loss
minimization.

4. COMMODIFICATION (1580s-present): How double-entry bookkeeping and pricing
mechanisms transform qualities into quantities, enabling trade and creating new forms of
value (Poovey, Chiapello).

5. COMMENSURATION (1789-present): Making the incomparable comparable through
standardized metrics, enabling rankings and fostering competition (Desrosiéres).

Main Empirical Examples



SUCCESSES:

e Insurance revolution (1662-1762): Actuarial tables make life/death calculable

e Semmelweis (1847): Handwashing data reduces mortality 18%—0.19%

e Szczepanowski's "Nedza Galicji" (1888): Statistics mobilize Polish public opinion

e Romer's atlas (1916): Cartographic arguments secure Poland's borders
FAILURES:

e McNamara's Vietham body counts (1960s). Gaming metrics leads to strategic
disaster
Soviet Gosplan (1920-91): Total economic quantification collapses
No Child Left Behind (2002-15): Teaching to the test, widespread cheating
Project Cybersyn (1971-73): Ambitious real-time economy control destroyed by coup

TRANSFORMATIONS:

e Economics (1870s): From moral philosophy to mathematical science
e Climatology (1956): Created through mathematical modeling
e Medicine: Long resistance, gradual capitulation to statistics

Critical Frameworks

Epistemological: Data is never "raw" (Gitelman, Leonelli) - always constructed,
context-dependent, carrying hidden assumptions

Degeneration: Goodhart's Law - when measure becomes target, ceases to be good
measure; explains all failure examples

Philosophical: Computational Theory of Mind hits limits (Searle's Chinese Room, embodied
cognition)

Historical: 19th-century critiques (Constant, Blake, Bernard) remain relevant to 21st-century
algorithmic society

Open Questions

1. Why does quantification persist despite repeated failures?

2. What domains genuinely resist mathematization?

3. How do different political systems (capitalism/socialism) use quantification
differently?

4. What role does technology (punch cards—computers—Al) play in enabling vs.
driving quantification?

5. Can we develop "post-quantificational" modes of decision-making?

Il. CONCEPTUAL MAP



A. THE FIVE MECHANISMS
MECHANISM 1: PREDICTION - Making the Future Calculable
Historical Development:

1662: John Graunt's life tables - first systematic mortality statistics from London bills
1693: Edmund Halley's mortality tables incorporating age-specific rates

1706: Amicable Society - first life insurance company using actuarial principles
1762: Equitable Life Assurance Society formalizes premium calculations

17th century: Pascal & Fermat develop probability theory from gambling problems
1796: Laplace formalizes probability calculus

1835: Quetelet's "statistical laws" - discovering regularity in social phenomena
1956: Norman Phillips creates first mathematical climate model

1972: Club of Rome's "Limits to Growth" - failed predictions

Present: ML/AIl as prediction machines operating at scale

Core Logic: The assumption that future resembles past enables calculation. By collecting
historical data (deaths, weather, prices) and identifying patterns, actors claim to forecast
future states with calculable probability. This transforms divine providence/fate into
manageable risk.

Key Texts:

e Peter Bernstein, Against the Gods: The Remarkable Story of Risk (1996) - shows
philosophical shift from divine will to calculable risk

e |an Hacking, The Taming of Chance (1990) - traces probability's colonization of
everyday life

e Lorraine Daston, Classical Probability in the Enlightenment (1988)

Success Conditions: Works in closed systems with stable patterns (actuarial tables for
large populations, thermodynamic systems)

Failure Modes: Fails in open/complex systems where "nature can vary" (Leibniz's warning).
Arrow's WWII weather forecasts illustrate: forecasts known to be useless but
bureaucratically necessary.

Connection to AI/ML: Modern ML is fundamentally predictive - training on historical data to
forecast future states. Inherits same assumption (stationarity) and same failure modes
(distribution shift).

Extension Questions:

How did probability thinking change conceptions of causality?
What role did insurance play in spreading probabilistic reasoning?
Why do organizations demand forecasts even when known unreliable? (See Arrow
anecdote)
e How does predictive analytics differ from classical probability?




MECHANISM 2: VISUALIZATION - Numbers as Persuasion Technology
Historical Development:

e 1786: William Playfair invents bar charts, line graphs, pie charts
o "No study is less alluring or more dry and tedious than statistics, unless the
mind and imagination are set to work"
e 1833: André-Michel Guerry's thematic maps of French crime/morality
o Invents polar area diagram (later misattributed to Nightingale)
o Creates "Ordonnateur Statistique" - mechanical device for statistical
calculation
e 1854: John Snow's cholera map (BUT: required local knowledge, not just dots on
map)
e 1869: Charles Minard's Napoleon map - "best statistical graphic ever drawn" (Tufte)
o Six variables in two dimensions: troop numbers, temperature, distance,
direction, location, dates
o 422,000 men enter Russia — 10,000 return
o Minard: "Less to express results than to convey promptly to the eye the
relation”
e 1888: Szczepanowski's "Nedza Galicji w cyfrach" - statistical tables mobilize Polish
public
e 1916: Eugeniusz Romer's atlas used in Paris Peace Conference negotiations

Core Logic: Visualization transforms abstract numbers into emotionally compelling images
that "strike and convince" (Krysinski 1814). What can be ignored as text becomes
undeniable as image. Visualization serves three functions:

1. Cognitive: Makes patterns visible (Guerry discovering crime/education
non-correlation)

2. Rhetorical: Creates sense of objectivity, scientific authority

3. Political: Becomes weapon in debates (Szczepanowski vs. Austrian authorities,
Romer vs. German territorial claims)

Key Insight - Marasse's Metaphor: "Statystyka jest jak fotografia rzeczywisto$ci i posiada
tez wszystkie zalety i wady tej ostatniej" (Statistics is like photography of reality and
possesses all its advantages and disadvantages)

This captures both power (capturing reality) and limitation (freezing, flattening, selecting
frame).

The Polish Case - Romer & Gérny: Maciej Gorny's "Der Krieg der Karten" (War of Maps)
documents how Romer's 1916 atlas—produced in secret, smuggled to UK/US—became
crucial political weapon at Versailles. 65 maps + 5 diagrams presented demographics,
economy, agriculture as "neutral geography" while actually making territorial arguments.
Romer attended 70+ meetings determining Europe's borders. This exemplifies visualization
as argument masquerading as proof.



Crawford & Joler Connection: "Maps themselves are tools of domination. The first
cartographers were colonialists. To know a territory is to control it." Visualization isn't neutral
presentation but imperial technology - measuring, cataloging, classifying as domination.

Failure Modes:

e Kopczynhski's Russian statistics: Mysterious 4cm height jump due to category
changes
"Lies, damned lies, and statistics" - manipulation through selective visualization
Cherry-picking data, misleading axes, false comparisons

Extension Questions:

How does digital visualization (dashboards, real-time analytics) differ from print?
What role does aesthetic design play in persuasiveness?

Can "good" visualization be distinguished from manipulative?

How do different cultures respond to visual vs. textual data?

MECHANISM 3: OPTIMIZATION - The Claim to Mathematical Proof of "Best"
Historical Development:
Phase 1: Taylor's "One Best Way" (1880s-1911)

Frederick Winslow Taylor: Stopwatch studies, breaking tasks into motions
Principles of Scientific Management (1911): Claims to find THE optimal method
Not just "efficient" but "provably best"

Spreads globally as "scientific management"

Phase 2: Efficiency Mania (1824-1950s)

e 1824: Carnot defines thermodynamic efficiency (output/input ratio)

e Efficiency thinking spreads from machines — humans — society

e Jennifer Alexander's The Mantra of Efficiency (2008): Traces from waterwheels to
slavery to seating arrangements

e Even Galton applies efficiency thinking to family size!

Phase 3: Soviet Ultra-Taylorism (1920-37)

Alexei Gastev founds TsIT (Central Institute of Labor)

Trains 500,000 workers in "optimal" motions

"Metallization" of humans - body synchronized with machine rhythms
Poetry celebrating fusion of worker and machine

Language reform: Remove "ornate" speech, maximize functionality
Executed 1937 in Stalin's purges

Zamyatin's We (1924) satirizes this reduction of humans to numbers

Phase 4: Mathematical Optimization (1947)



Phase

Phase

Phase

Phase

George Dantzig: Simplex method for linear programming

Solves WWII logistics: "maximum profit" or "minimum cost" given constraints
Requires reducing ALL factors to single objective function

Claims MATHEMATICAL PROOF of optimality

5: Systems Dynamics & Cybernetics (1948-1970s)

Norbert Wiener: Cybernetics (1948) - feedback loops everywhere

Jay Forrester: Systems dynamics, Club of Rome's Limits to Growth (1972)
Adam Curtis: "All Watched Over by Machines of Loving Grace" - critique of
cybernetic utopianism

Failed predictions expose limits

6: Project Cybersyn (1971-73) - THE PINNACLE

Chile under Allende + Stafford Beer

Real-time economic management via telex network

Ops room: 7 screens, buttons, 500+ factories feeding data

Goal: Optimize entire national economy in real-time

Destroyed by Pinochet coup (1973)

Represents most ambitious quantification/optimization project ever attempted

7: Polish Cybernetic Planning

Oskar Lange (1904-1965): Responds to socialist calculation debate

"Optimal Decisions" (1964), "Computer and the Market" (1967)

Cybernetics + optimization for socialist planning

By 1965: Disillusioned (Galbraith visit finds "regretful man")

Tragic trio: Lange (disillusioned), Landau (murdered 1944), Kalecki (marginalized)

8: Contemporary Al/ML

Training neural networks = optimization (minimize loss function)
Reinforcement learning = optimize reward
"Al alignment problem" = optimization taken to extreme

Core Philosophy: Optimization represents quantification's most hubristic claim: Not just
"this works well" but "this is MATHEMATICALLY PROVEN BEST." It requires:

1.
2.
3.
4.

Reducing all relevant factors to numbers

Defining single objective function (what does "best" mean?)
Assuming trade-offs can be quantified

Claiming algorithm finds global optimum

Three Great Disasters:

McNamara (1960s):

Vietnam: Body counts as progress metric
Lansdale: "X-factor" (Viethamese feelings) cannot be measured — erased



e 1977 survey: 98% of generals say "worthless," "blatant lies"
e McNamara Fallacy (Yankelovich): 4 steps to suicide

1. Measure what's easily measured

2. Disregard what can't be measured

3. Presume unmeasurable isn't important

4. Say unmeasurable doesn't exist

Soviet Gosplan (1920-91):

Central planning: 24 million prices set by Moscow

Green paint story: Mining machines piled up because plan specified red paint
Holodomor (1932-33): Quotas cause famine, 3.9M deaths in Ukraine

1990 attempt: 100+ million calculations required, impossible even with computers
System collapses 1991

No Child Left Behind (2002-15):

Test scores as education metric

"Teaching to the test," neglecting non-tested subjects
Cheating scandals: 151 complaints in Kentucky alone
Spending on tests: $423M — $1.1B (160% increase)
Gaming the system: Creative reclassification of dropouts

Pattern - Goodhart's Law: "When a measure becomes a target, it ceases to be a good
measure"

This explains ALL optimization failures: The moment you optimize for a metric, people game
the metric rather than improve underlying reality. McNamara, Gosplan, NCLB all exemplify
this.

Extension Questions:

Is there "good" vs "bad" optimization? (When does it work vs. fail?)
How does multi-objective optimization differ from single objective?
What's the relationship between optimization and control?

Can Al "alignment" overcome Goodhart's Law?

What role does legibility (James C. Scott) play in optimization?

MECHANISM 4: COMMODIFICATION - Quantification Enables Trade

Core Thesis (Poovey): Double-entry bookkeeping (developed 1580s-1600s) represents
FIRST systematic quantification enabling commaodification. By transforming business activity
into balanced numerical accounts, merchants gained:

1. Credibility: Numbers signified prudence, honesty, trustworthiness
2. Credit: Numerical accounting enabled lending (calculating creditworthiness)
3. Commodity: Made businesses tradeable entities (shares based on book value)



Key Insight: Numbers create MORAL worth: "In an aristocratic age when commerce was
often treated with disdain," double-entry bookkeeping made merchants respectable.
Quantification = legitimation.

The Modern Fact (Poovey 1998): Shows how numerical representation became privileged
vehicle for generating "useful facts." Early modern period sees emergence of belief that
numbers = objective descriptions of reality independent of social meaning - a "pure fact" -
while simultaneously providing evidence for theoretical accounts.

Three Functions of Accounting:

1. Commity: Making diverse things comparable via common metric (money)
2. Credibility: Numbers confer authority, trustworthiness
3. Credit: Enable lending, investment, risk calculation

Chiapello Extension: Eve Chiapello's "Accounting and the Birth of the Notion of Capitalism"
(2007) argues accounting practices didn't just reflect but CONSTITUTED capitalism. The
ability to calculate profit/loss, assets/liabilities created the very concept of "capital" as
abstract quantity separate from physical goods.

Sombart's Argument: Werner Sombart: "Capital, as a category, did not exist before
double-entry bookkeeping. Capital can be defined as that amount of wealth which is used in
making profits and which enters into the accounts." (Quoted in your notes)

Quantification doesn't measure pre-existing "capital" - it CREATES the category.

Connection to Pricing: Pricing = "slapping a number on stuff" brings heterogeneous goods
into calculus of trade. A chair, a chicken, an hour of labor become COMMENSURATE
through price - all reducible to common currency unit. This enables:

Market exchange (comparing unlike things)

Profit calculation (revenue - costs)

Investment decisions (comparing returns across sectors)
Financialization (trading abstractions of abstractions)

Extension Questions:

How did early modern accounting spread beyond merchants to states, households?
What's the relationship between pricing and valuation (moral worth)?

How does digital accounting (blockchain, algorithmic trading) differ?

Can non-commodified exchange exist in quantified society?

What does "accounting ideal of science" mean? (From your notes - needs
exploration)

MECHANISM 5: COMMENSURATION - Making the Incomparable Comparable



Definition (Espeland & Stevens): "Quantification is based on commensuration, that is,
'transforming different qualities into a common metric,' and this definitional process has
effects on the world."

Desrosiéres' Core Argument: Making things COMPARABLE through standardized metrics:

1. Enables RANKING (ordering by single dimension)
2. Creates COMPETITION (racing up rankings)
3. Has POLITICAL effects (changes what people optimize for)

Historical Example - French Revolution: Desrosiéres documents how French
administrators replaced traditional "estate" distinctions (nobility, clergy, commoners) with
income-based quantitative measurements. Result:

Put citizens on commensurate measure (income)

Constructed concept of economic inequality (now you can measure gaps)

Made political action possible: "Comparer les roturiers et les nobles préfigure la nuit
du 4 ao(t, comparer les noirs et les blancs appelle I'abolition de I'esclavage,
comparer les femmes et les hommes appelle le suffrage vraiment universel”

Translation: Comparing commoners and nobles foreshadows August 4th [abolition of feudal
privileges], comparing blacks and whites calls for abolition of slavery, comparing women and
men calls for universal suffrage.

Key Insight: Commensuration isn't neutral measurement - it's POLITICAL ACT. "Postuler et
construire un espace d'équivalence permettant la quantification, et donc la mesure, est un
acte tout a la fois politique et technique. Il est politique en ce qu'il change le monde."

Creating equivalence space that allows quantification is simultaneously political and
technical act. It's political because it changes the world.

The Ranking—Competition Pipeline:

Step 1: Define common metric (GDP, test scores, citations, QALYs) Step 2: Rank entities
along this metric (country rankings, school rankings, journal rankings) Step 3: Rankings
create competition (actors optimize for metric to rise in ranking) Step 4: Metric becomes
self-reinforcing (high-ranked entities get more resources, which helps them stay
high-ranked)

Contemporary Examples:

e University rankings (US News, Shanghai): Cause universities to optimize for ranking
criteria rather than education quality
Country competitiveness indices: Drive policy toward "ranking-friendly" reforms
Journal impact factors: Create publish-or-perish pressure, gaming through
self-citation
Social media metrics: Likes, followers create competition for attention
Credit scores: Reduce creditworthiness to single number, enable discrimination
QALYs: Make lives comparable, enable "cost-effective" triage



Espeland & Stevens' Warning: "Faculty salaries are one criterion magazines use to rank

colleges. Their raises were 'not about them.

Commensuration strips context: Individual merit becomes invisible, only position in ranking
matters. This is DEHUMANIZING dimension of quantification.

Connection to Other Mechanisms:

Commensuration enables COMMODIFICATION (comparable — tradeable)
Rankings drive OPTIMIZATION (actors optimize for ranking position)
Visualization makes rankings PERSUASIVE (league tables, dashboards)
Prediction uses historical rankings to forecast future positions

Extension Questions:

Can valuable commensuration be distinguished from harmful?

How do actors resist commensuration? (Incommensurability movements)
What's relationship between commensuration and standardization?

How does digital commensuration (algorithms comparing millions) differ from
manual?

PART IIl: THE HIDDEN INFRASTRUCTURE (New Mechanisms)

MECHANISM 5: STANDARDIZATION (The Industrialization of Reality)

Definition: The violent act of making unlike things comparable. Before a
phenomenon can be traded or optimized, it must first be stripped of its local context
and forced into a uniform container.

The Dynamic: The Rift of Alienation. As defined by Witold Kula, pre-modern
measures had "social sense"—they were negotiable, local, and human-scale (e.g.,
the ell, the bushel). Standardization replaces this with an abstract, universal unit,
creating a permanent rift between the measurer and the measured.

The Sociopolitical Function: Legibility. As described by James C. Scott, the state
standardizes reality (monoculture forests, permanent surnames, urban grids) to make
it "readable" from the center, destroying local knowledge (meétis) to enable centralized
control.

MECHANISM 6: REPRESENTATIVENESS (The Epistemology of the Proxy)

Definition: The audacious claim that a part can stand for the whole. It operates as
the "Grammar of Modernity," serving as the adjudicator of epistemic rigor.

The Dynamic: The Part for the Whole. It relies on the statistical leap of faith that a
sample accurately mirrors the population. It creates a reality where the "Average"
(L'Homme Moyen) is considered more real than the specific individual, who is
dismissed as "error."

The Failure Mode: Cherry-Picking. Because true representativeness is elusive,
actors select the specific "slice" of data that supports their narrative (e.g., The 1931
Polish Census manipulating language categories to statistically erase minorities).



MECHANISM 7: GAMIFICATION (The Control Loop)

e Definition: The weaponization of Optimization combined with behavioral psychology.
It transforms the "Subject" into a "Player" who chases the score rather than the
reality.

e The Dynamic: Reactivity & Engines of Anxiety. As described by Espeland &
Sauder, rankings do not merely measure performance; they change it. Institutions
and individuals internalize the metric, reshaping their entire existence to maximize
the score.

e The Trap: Metric Fixation. This leads to Goodhart’s Law: the pursuit of the number
destroys the quality it was meant to measure (e.g., "Punktoza" / Salami Slicing in
academia).

MECHANISM 8: EXPERTISE (The Technocratic Veil)

e Definition: The sociopolitical engine that maintains the "View from Nowhere."

e The Dynamic: Mechanical Objectivity. Trust is transferred from the person to the
method. The expert (Actuary, Statistician) hides behind the rigidity of the rule to
appear neutral and "safe".

e The Power Structure: The Black Box. While the public sees the "Objective
Number," actual power resides in the "Backroom" where the definitions, weightings,
and standards were negotiated invisible to the layperson.

PART lll: THE MATERIAL SUBSTRATE
MECHANISM 9: COMPUTATION (The Hardware of Measureocracy)

e Definition: The physical infrastructure that permits the Scaling of quantification. If
Standardization is the software, Computation is the hardware. It transforms the
"Bureaucrat" into the "Processor."

e The Dynamic: The Industrialization of Calculation. This mechanism shifts
quantification from an artisanal craft (hand-tabulated censuses) to an industrial
process.

e The Polish Precursor: Abraham Stern (1762-1842). Long before the digital age,
Stern invented a series of complex calculating machines using clockwork gears. He
represents the early realization that intelligence could be detached from the biological
brain and embedded in a mechanism.

e The Census Machine: The Hollerith Machine (1890). As noted by Jon Agar and
Lisa Gitelman, the transition to punch cards meant that the citizen was no longer a
person described in a ledger, but a data point defined by coordinates. If a category
(e.g., a specific mixed race) did not have a hole on the card, it literally did not exist.
The hardware dictated the ontology.

PART IV: THE META-MECHANISM



MECHANISM 10: OBJECTIVITY (The Technology of Self-Erasure)

Definition: Objectivity is not the "Truth." It is a specific historical form of epistemic
virtue defined by the active suppression of the observer's "will".

The Dynamic: Aperspectivalism. The goal is to achieve the "View from Nowhere"
(Nagel). A measurement is considered "objective" only if it remains identical
regardless of who is looking at it, requiring the removal of local context and intuition.
The Evolutionary Trajectory (Daston & Galison):

1. Truth-to-Nature (18th C): The scientist acts as a Sage. The goal is to correct
nature's flaws to reveal the "Ideal Type." Data is smoothed by genius.

2. Mechanical Objectivity (Mid-19th C): The scientist acts as a Machine. The
goal is "self-erasure." The camera and the chart are trusted because they are
mindless. This is the origin of our trust in Algorithms over Judges.

3. Trained Judgment (20th C): The scientist acts as an Expert. The
recognition that "raw data" is useless without skilled interpretation. The expert
smooths the data based on "physiognomic" intuition.

The Political Function: The Shield. Bureaucrats use "Mechanical Objectivity" to
evade accountability, claiming the decision was made by the "neutral" data.

B. THE THREE TRANSFORMATIONS

TRANSFORMATION 1: From Public Institutions to Private Lives

Phase 1: Institutional Quantification (1650-1900)

State statistics: Censuses, vital statistics, economic data
Corporate accounting: Balance sheets, profit/loss
Insurance: Actuarial tables, premium calculations

Public health: Disease surveillance, sanitation metrics

Phase 2: Scientific Quantification (1870-1950)

Disciplines mathematize: Economics, psychology, sociology
Medicine adopts statistics (gradually, with resistance)

IQ testing (Binet 1905) - measuring intelligence
Anthropometry (Galton, Bertillon) - measuring bodies

Phase 3: Managerial Quantification (1950-1990)

Taylorism spreads globally

Operations research, systems analysis
Evidence-based management (1990s)

KPls, benchmarking, Six Sigma

Data-driven decision-making becomes NORMATIVE



Phase 4: Personal Quantification (2007-present)

o Quantified Self movement (Gary Wolf & Kevin Kelly, Wired 2007)
e "Almost everything we do generates data"

e Track: Sleep, steps, calories, mood, productivity, relationships

e 2012-13: Normalization from "uber geeks" to everyday practice

e Fitbits, Apple Watch, habit-tracking apps ubiquitous

Key Transition: What began as STATE tool (censuses) and CORPORATE tool (accounting)
penetrates INTIMATE LIFE. You now optimize yourself like a factory optimizes production.
This completes quantification's conquest - no domain remains unquantified.

Wells' Prophecy (1911): "The time may not be very remote when it will be understood that
for complete initiation as an efficient citizen of one of the new great complex world-wide
States that are now developing, it is as necessary to be able to compute, to think in
averages and maxima and minima, as it is now to be able to read and write."

Quantitative literacy = prerequisite for citizenship. This is now realized: Can't function in
modern society without engaging quantified systems (credit scores, test scores, health
metrics, productivity metrics).

Extension Questions:

What drives adoption of self-quantification? (Control? Optimization? Belonging?)
How does quantified self relate to neoliberal subjectivity?

Are there "holdout" domains that resist personal quantification?

What's relationship between self-tracking and surveillance capitalism?

TRANSFORMATION 2: Disciplinary Conquest

The Pattern: Disciplines that seem "obviously mathematical" today were often created
THROUGH mathematization, not born mathematical. Lorraine Daston's "history of the
self-evident" shows this.

Case 1: ECONOMICS (1870s) - THE PARADIGM CASE
Before 1870:

Called "Political Economy" - part of moral philosophy

Adam Smith, David Ricardo: No equations, qualitative arguments
Concerned with wealth distribution, justice, social organization
Rooted in philosophy, history, ethics

The Marginalist Revolution (1870s):

e William Stanley Jevons (England), Carl Menger (Austria), Léon Walras (Switzerland)
e Introduced calculus, optimization theory, equilibrium concepts
e Mathematics imported from physics/engineering



The Semantic Shift: 1879: Jevons drops "Political Economy," adopts "Economics" in
second edition of his work. "More scientifically sounding term."

The Conceptual Transformation: "Economics ceased being 'study of wealth of nations,'
became 'study of implications of subjective value theory for understanding the social world."
(From your notes)

Abstract mathematical relationships replace concrete social analysis.

Result: Within 50 years, unmathematical economics becomes UNTHINKABLE. Try
publishing qualitative economics paper in top journal today - impossible. The
mathematization is so complete it seems always-already-there.

This is Daston's point: What now seems self-evidently mathematical was historically
contingent choice that foreclosed alternatives.

Case 2: CLIMATOLOGY (1956) - CREATED BY MATHEMATIZATION

Before 1956: Climatology = descriptive observation of weather patterns, long-term
averages. Primarily qualitative: "Mediterranean climate," "monsoon season."

1904: Vilhelm Bjerknes shows atmosphere COULD be described mathematically using
"primitive equations" (thermodynamics, fluid dynamics, Newton's laws)

1956: Norman Phillips develops first mathematical model realistically depicting
monthly/seasonal patterns in troposphere

e This is first successful climate MODEL
e Before this: No predictive capability

1969: First "coupled" model simulating atmosphere-ocean interaction
1975: Manabe and Wetherald's 3D global model:

e Roughly accurate representation of current climate
e Doubling CO2 — ~2°C rise prediction

Result: Climate science AS WE KNOW IT didn't exist before mathematical modeling. It was
CONSTITUTED BY quantification/computation. Now unimaginable to study climate without
models.

Case 3: MEDICINE - LONG RESISTANCE, GRADUAL CAPITULATION
18th-19th century: Strong resistance to statistical methods

Claude Bernard's Critique: "Il n'y a pas de moyenne pouls, seulement celui de CE patient"
(No average pulse, only THIS patient's)

Average urine, average temperature meaningless - medicine treats INDIVIDUALS with
unique constitutions. Statistics destroys what matters (variance, specificity).



Paradox - Semmelweis (1847):

Handwashing with chlorinated lime: Mortality 18.27% — 0.19%
Dramatic DATA, yet REJECTED

Why? No theory, no mechanism (germ theory came later)
Shows: Data alone insufficient without theoretical framework

Gradual Acceptance:

Late 19th c.: Vital statistics in public health

Early 20th c.: Clinical trials begin

1940s-50s: Randomized controlled trials become gold standard
Present: Evidence-based medicine dominant

But tension remains: Treating population averages vs. individual patients.
Extension Questions:

e What disciplines successfully resisted mathematization? (Law? History?
Philosophy?)
Is there "natural" vs. "forced" mathematization?
What's lost when disciplines mathematize?
Can mathematization be reversed?

TRANSFORMATION 3: From Prediction to Control

Stage 1: DESCRIBING (1650-1800) Early statistics = "state-istics" - describing current state
of the state

e Population counts
e Harvest yields
e Trade volumes Goal: KNOWLEDGE of what exists, not what will be or should be

Stage 2: PREDICTING (1700-1850) Insurance mathematics, probability theory

e Actuarial tables forecast future deaths
e Probability calculations anticipate outcomes Goal: FORECASTING future states
based on past patterns

Stage 3: OPTIMIZING (1850-1950) Taylor, efficiency studies, operations research

e Finding "one best way"
e Maximizing output, minimizing waste Goal: Determining WHAT SHOULD BE done
(optimal action)

Stage 4: CONTROLLING (1950-present) Cybernetics, systems dynamics, algorithmic
governance



Real-time feedback loops

Automated adjustments

Algorithmic decision-making Goal: MAKING IT SO (execution without human
intervention)

The Progression: Describe — Predict — Optimize — Control

Each stage builds on previous, each claims greater mastery. The endpoint: Automated
systems that measure, predict, decide, and execute without human oversight.

Cybersyn exemplifies final stage: Real-time measurement of economy — predictive
models — optimization algorithms — automatic responses transmitted to factories. Allende's
government claimed to CONTROL economy through numbers.

Contemporary manifestations:

e High-frequency trading: Algorithms measure — predict — decide — execute trades
in microseconds

e Predictive policing: Crime data — risk models — resource allocation — automated
surveillance

e Content recommendation: Behavior tracking — preference prediction — optimization
— algorithmic curation

e Autonomous vehicles: Sensor data — prediction — path planning — control

The Ideology: Weber's "drive to master everything by calculation" reaches logical extreme.
Not just understanding world but COMMANDING it through numbers.

The Failure Mode: Arrow's weather forecasts reveal the trap: Even when predictions known
to be bad, organizations NEED them for planning. The performance of control becomes
more important than actual control. This is ultimate alienation: Going through quantificational
motions becomes substitute for genuine mastery.

C. THE FOUR CRITIQUES
CRITIQUE 1: Epistemological - "Raw Data is an Oxymoron"
Lisa Gitelman's Core Argument: Data is never "raw" - always "cooked" through:

Collection decisions: What to measure, what to ignore

Categorization: How to classify (e.g., nationality by language vs. self-identification)
Cleaning: Which outliers to remove, how to handle missing values

Interpretation: What patterns mean, what's signal vs. noise

hoonh =

"We shouldn't think of data as natural resource but as cultural one that needs to be
generated, protected, and interpreted.”

Sabina Leonelli's Addition: "Data-centric biology confronts epistemological questions: Are
we witnessing rise of entirely new scientific epistemology?"



Key insight: "Data’s evidential value is underdetermined - we cannot say in advance what
claims any given data may bear upon."

Data is "essentially historical... evolves and changes while travelling across contexts."
Implications: Every dataset embeds:

Assumptions about what's worth measuring
Categorization schemes reflecting particular worldviews
Collection methods with built-in biases

Interpretive frameworks shaping meaning

The myth of "objective data" hides these choices, naturalizing what is actually constructed.
Examples:

e 1931 Polish census: Nationality by language (Austrian methodology) vs.
self-identification
o Undercounted non-Poles, served political purposes
o Choice of METRIC determined "facts" produced
e Kopczynski's Russian statistics: 4cm height jump due to category reclassification
o Same bodies, different measurements
o Shows data isn't discovered but MADE
e Gender categories in datasets: Binary male/female enforces particular understanding
of gender
o Categories shape what can be known

Connection to Power: Those who control data definitions control what counts as real.
Crawford & Joler: "The meticulous cataloguing and privatization of land, animals, plants, and
space commenced layered agenda of colonization."

Data collection = imperial practice.
Extension Questions:

e Can "good" data practices be defined? (Feminist data science, indigenous data
sovereignty)
How does data contextualization work in practice?
What's relationship between data and theory?
How do we avoid paralysis (all data is constructed, therefore useless)?

CRITIQUE 2: Philosophical - Mind Cannot Be Reduced to Computation
Searle's Chinese Room Argument (1980):

The Thought Experiment: Person in room receives Chinese symbols, follows English
rulebook for manipulating them, outputs Chinese symbols. Outside observers think room
"understands Chinese." But person inside doesn't understand - just following syntactic rules.



The Claim: "Programming a digital computer may make it appear to understand language
but could not produce real understanding. Computers merely use syntactic rules to
manipulate symbol strings, but have no understanding of meaning or semantics."

Target: Computational Theory of Mind (CTM) - the view that thinking = computation on
symbolic representations. This is ULTIMATE quantification: reducing consciousness itself to
mathematical operations on numbers/data.

The Limit: Syntax # Semantics. You can manipulate symbols according to rules without
those symbols MEANING anything. Computation can simulate intelligence without producing
understanding.

Embodied Cognition Counterargument:

Core Claim: "Cognition is strongly influenced by aspects of an agent's body beyond the
brain itself. Bodies play central role in our cognition."

Rejects CTM's assumption: "Cognitive processes are computations on amodal symbols."
Instead: "Cognitive processes are mainly expression of neural systems controlling the body."

Varela, Thompson, Rosch - Enactivism: "Cognition and environment are not pre-given;
instead, they are enacted or brought forth by agent's history of sensorimotor and structurally
coupled activities."

"As organism moves through world, its motion will produce opportunities for new perceptions
and new perception will reveal opportunities for new actions."

Lakoff & Johnson: "Reasoning and language arise from nature of bodily experiences. Even
people's own metaphors have bodily references."

Examples: "More is up," "understanding is grasping,
arbitrary - they're grounded in physical experience.

seeing is knowing" These aren't

Implications for Your Project: Computational Theory of Mind represents endpoint of
300-year quantification project:

1700s: Quantify external world (insurance, statistics)
1800s: Quantify human behavior (statistical laws)
1900s: Quantify human traits (1Q , personality tests)
2000s: Quantify consciousness itself (CTM, Al)

But critiques show LIMITS:

e Meaning can't be computed (Searle)
e Cognition requires body (embodied cognition)
e Understanding emerges from interaction, not calculation

This suggests quantification has natural boundaries - some things genuinely resist reduction
to numbers.



Extension Questions:

Can "weak CTM" survive (brain USES computation without BEING computer)?
How does embodied cognition relate to Al robotics?

What would "post-computational" cognitive science look like?

Does quantum consciousness (Penrose) offer alternative?

CRITIQUE 3: Historical - Romantic Resistance Then and Now

The Pattern: 19th-century critiques of quantification map onto 21st-century concerns with
remarkable precision. Same fears, new technologies.

Theme A: DEHUMANIZATION / Reduction to Numbers
19th Century:

e Benjamin Constant (1813): "Ten sam kodeks, te same miary, te same przepisy...
ujednolicenie jest dzis hastem dnia. Szkoda, ze nie mozna zburzy¢ wszystkich miast,
aby odbudowac je wedtug jednego planu, zniwelowac¢ wszystkich gorm by teren byt
wszedzie réwny. | dziwi mnie, ze nie kazano jeszcze wszystkim mieszkancom nosic¢
takich samych ubran"

Translation: Same code, same measures, same regulations... uniformity is today's slogan.
Pity we can't destroy all cities to rebuild them according to one plan, level all mountains so
terrain is everywhere flat. I'm surprised they haven't yet required all inhabitants to wear
identical clothing.

Constant saw standardization = totalitarianism. Making everything measurable makes
everything SAME.

21st Century: QALYs (Quality-Adjusted Life Years):

Perfect health = 1, Death =0

Disabled person's year = 0.5 (half as valuable)

Used to decide who gets medical treatment

Biopolitics: State managing populations through quantified life
Disabled = "expensive," elderly = "inefficient"

Eugenics via spreadsheet

Pattern: Human worth reduced to single number. Constant feared uniformity; QALYs
achieve it - all lives commensurable, rankable, optimizable.

Theme B: DISENCHANTMENT / Loss of Mystery
19th Century:

e William Blake: "Cyrkla, wagi i miary / do martwych uzyj bryt" (Compasses, scales and
measures / use for dead masses)



e World robbed of mystery, beauty, meaning
e Everything reduced to mechanism

21st Century: Computational Theory of Mind:

Consciousness = information processing
Love = neurochemical optimization
Creativity = recombination algorithm
Beauty = pattern recognition

Pattern: What's sacred (mind, emotion, art) reduced to mechanism. Blake's fear realized:
We ARE the dead masses measured by compasses.

Theme C: PEOPLE AS COPIES / Loss of Individuality
19th Century:

e Quetelet's "'hnomme moyen" (average man, 1835)
e Buckle (1857): "Individual efforts are insignificant in the great mass"
e Fear: Statistics shows we're all identical, predictable, replaceable

21st Century: Algorithmic profiling:

e "People who watched X also watched Y"

e Cambridge Analytica: 480 voter types (Burdick's 1964 novel The 480!)
e Assumed: Everyone in category behaves identically

e Mass customization = mass conformity

Claude Bernard's 1870s critique still applies: "Il n'y a pas de moyenne pouls" (no average
pulse). But algorithms ignore this - optimize for categories, not individuals.

Theme D: EXHAUSTION OF POSSIBILITIES / Closed World
19th Century: Marasse's insight (from your notes):

Mathematical formula allows "exhausting all possibilities"
Combinatorial thinking = finite world

Once everything counted, world is closed

Feeling: No surprises left, everything calculable

21st Century: Optimization algorithms:

Claim to find THE BEST (not just good)

Foreclosing alternatives: "Algorithm decided"

Feeling: Everything already explored, optimized, determined
No room for novelty, experimentation, serendipity

Kula's Counterpoint: "Dawne miary 'znaczg', majg 'spoteczny sens™ (Old measures
'signify,' have 'social sense') "Dominacja jakosci nad iloscig" (Domination of quality over
quantity)



Pre-modern measures were embedded in lived experience, local context, social
relationships. Modern measures are abstract, universal, alienating (Porter's "technology of
distance").

Extension Questions:

Are these critiques Luddite or legitimate?

Can quantification be reformed or must it be abandoned?
What would "humane" metrics look like?

How do we preserve space for the unmeasurable?

CRITIQUE 4: Practical - Goodhart's Law and Degeneration
Goodhart's Law: "When a measure becomes a target, it ceases to be a good measure."

Why This Matters: This explains ALL optimization failures. Not just philosophical problem
but PRACTICAL one: Metrics degenerate when used for decision-making.

The Mechanism:
Phase 1: Metric correlates with underlying goal

e Body counts correlate with military progress
e Test scores correlate with learning
e Production quotas correlate with economic output

Phase 2: Metric becomes target/incentive

e Commanders rewarded for high body counts
e Schools rewarded for test scores
e Factories rewarded for meeting quotas

Phase 3: Gaming begins

e Inflate body counts (count civilians)
e Teach to test (ignore non-tested material)
e Meet quota with low quality (green paint story)

Phase 4: Metric decouples from goal

e High body counts, losing war
e High test scores, declining education
e Met quotas, useless products

Phase 5: System collapse or abandonment

e Vietnam lost
e NCLB repealed
e Gosplan collapses



Examples Across Domains:
McNamara (1960s):

e Metric: Body counts
e Gaming: Civilians counted, inflation
e Result: Strategic disaster, 98% of generals say worthless

Gosplan (1920-91):

Metric: Production quotas (tons, units, rubles)
Gaming: Heavy products, low quality, fictitious reports
Example: Mining machines with wrong paint color accumulate because manager
afraid to deviate
e Result: Systemic collapse, contributed to USSR dissolution

NCLB (2002-15):

e Metric: Standardized test scores
e Gaming: Teaching to test, cheating (151 complaints in Kentucky)
e Result: Declined education quality, huge spending ($423M — $1.1B), eventual repeal

University Rankings:

e Metric: Various criteria (faculty salaries, selectivity, spending)
e Gaming: Inflate salaries, reject applicants to boost selectivity, wasteful spending
e Result: Arms race, educational mission distorted

Journal Impact Factors:

e Metric: Citations per article
e Gaming: Self-citation cartels, pressure to cite
e Result: Publish-or-perish, gaming over quality

Wells' Counterintuitive Implication: The BETTER the measurement technology, the
MORE gaming occurs. When metrics are crude, gaming is limited. When metrics are precise
and consequential, gaming becomes sophisticated and pervasive.

Is There Escape?
Possible Solutions:

1. Multiple metrics: Harder to game many simultaneously (but increases complexity)

2. Frequently changing metrics: Gaming can't adapt (but loses comparability)

3. Process metrics + outcome metrics: Check both means and ends (but doubles
gaming opportunities)

4. Qualitative oversight: Human judgment catches gaming (but reintroduces
subjectivity)

5. Lower stakes: Metrics for information, not high-stakes decisions (but reduces
motivation to collect)



The Dilemma: Every solution has costs. Perhaps Goodhart's Law reveals fundamental limit
of quantificational governance.

Extension Questions:

Are some domains more resistant to Goodhart's Law?
How does Al/ML interact with Goodhart's Law?

Can "adversarial" metrics design overcome gaming?

Is the problem metrics themselves or how they're used?

lll. EXAMPLE REPOSITORY

A. SUCCESS CASES
SUCCESS 1: The Insurance Revolution (1662-1762)

Context: 17th century England: Life expectancy unknown, population trends unclear, no way
to price life insurance rationally.

John Graunt (1662):

Analyzes London "bills of mortality" (weekly death records)
Creates first life table showing age-specific mortality patterns
Discovers: More male births than female (but evens out)
Enables: Estimating population, understanding disease patterns

Edmund Halley (1693):

e Sophisticated mortality table using Breslau data

e Incorporates age-specific rates

e Provides basis for calculating insurance premiums

e Formula: Premium should equal (probability of death) x (payout) + profit margin

Amicable Society (1706):

First successful life insurance company
Used Halley's tables (roughly)

Members paid equal premiums into pool
Survivors divided pool at year's end
Crude but functional

Equitable Life Assurance Society (1762):

e First company to properly use actuarial science
e Age-based premiums (older pay more)

e Reserved funds to cover future claims

e Model for modern insurance industry



Why It Succeeded:

Closed system: Large population, stable death rates

Clear metric: Death is unambiguous

Statistical law: Law of large numbers works well

Aligned incentives: Both insurer and insured want accurate pricing
Iterative improvement: Tables improved as more data collected
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What It Enabled:

Rational risk-taking (merchants could insure ventures)
Widows/orphans protection

Long-term planning

Spread of probabilistic thinking

Proof that quantification WORKS in right domains

Bernstein's Thesis: Against the Gods (1996): Insurance represents philosophical shift from
divine providence to calculable risk. No longer "fate" but "probability 0.02" - this is liberation
through quantification.

Extension Questions:

e Why did insurance succeed while other early quantification failed?
e How did insurance spread probabilistic thinking to other domains?
e What are limits of actuarial approach? (Black swans, pandemics, nuclear war)

SUCCESS 2: Semmelweis and Handwashing Data (1847)

Context: Vienna General Hospital, mid-19th century: Childbed fever (puerperal fever) killing
up to 30% of women after birth. First Obstetrical Clinic (doctors) had mortality 98.4 per
1,000. Second clinic (midwives) had mortality 36.2 per 1,000. Massive discrepancy, cause
unknown.

Ignaz Semmelweis' Observation: Doctors frequently performed autopsies before attending
births. Hypothesis: "Poisons" from cadavers transmitted to pregnant patients.

The Intervention: May 1847: Mandatory handwashing with chlorinated lime solution before
examining patients.

The Results:

e April 1847: 18.27% mortality
e By year end: 0.19% mortality
e 1851-1855 (St. Rochus Hospital): 8 deaths out of 933 births (0.85%)

The Paradox - Rejection Despite Data:

e Medical establishment rejected findings



Semmelweis couldn't explain mechanism (germ theory didn't exist yet)
Some doctors offended at suggestion they were unclean

Mocked for handwashing recommendation

Semmelweis suffered nervous breakdown

Committed to asylum 1865, beaten by guards, died 14 days later

Why Data Wasn't Enough: Shows limits of pure quantification:

No theory: Without explanatory framework, data dismissed as coincidence
Threatened identity: Implied doctors were killing patients

Cultural resistance: Hygiene not yet valorized

Anomaly management: Medical paradigm could accommodate data as outlier

PoOb=

Later Vindication: 1860s-1880s: Germ theory (Pasteur, Koch) provides mechanism.
Semmelweis posthumously recognized. Antiseptic surgery becomes standard.

Lessons:

Quantification CAN reveal truth (18% — 0.19% undeniable)
But numbers alone insufficient - need theoretical framework
Social/cultural factors determine whether data accepted
Timing matters: Same data rejected 1850, accepted 1880

For Your Essay: Perfect example of quantification SUCCESS (massive mortality reduction)
yet FAILURE to convince. Shows data # automatic persuasion. Requires:

e Theoretical framework (mechanism)
e Cultural receptivity (paradigm shift)
e Authoritative endorsement (Lister, Pasteur)

Contrast:

e Insurance: Succeeded because aligned with interests, no paradigm threat
e Semmelweis: Failed initially because paradigm threat, no mechanism

Extension Questions:

e How does Semmelweis case relate to contemporary "evidence-based" debates?
e What makes some quantitative evidence immediately convincing, other rejected?
e Role of authority vs. data in knowledge production?

SUCCESS 3: Szczepanowski's "Nedza Galicji w cyfrach” (1888)

Context: Galicia (Austrian partition of Poland): Known to be poor, but poverty
undocumented, officially denied. No systematic data on living conditions. Austrian authorities
suppressed information.



Stanistaw Szczepanowski: Polish engineer, economist, independently wealthy. Spent
personal fortune collecting statistical data on Galician poverty.

The Book: Nedza Galicji w cyfrach (The Poverty of Galicia in Numbers), 1888
Key Statistics:

Life expectancy: 27 years (men), 28.5 years (women) vs. 40/42 in England

Meat consumption: 10 kg/person/year vs. 50 kg in England

Annual deaths from starvation: 50,000 (Szczepanowski's calculation)

"If we want to know how much our economic impotence costs us in human lives, we
have a precise answer: death by starvation of at least 50,000 people annually"

The Impact:

Within 2 weeks: 1,000 copies sold (enormous for technical book)
Massive public debate, newspaper coverage across partitions
Emotional response: Shame, anger, mobilization
After 1890: Galicia begins transformation

o Investment increases

o Infrastructure developed

o "As ifirritated by Szczepanowski's book, got to work"

The Cost: Process ruined Szczepanowski's health and finances. But: "What he started
couldn't be undone."

Why It Succeeded:

1. Persuasive Power: Krysinski (1814): "Prawdy liczbami objasnione uderzajg i
przekonywajg umyst... gdy ujrzy btedy swoje w okropnych wyrazone liczbach, zadrzy i
struchleje" (Truths explained with numbers strike and convince the mind... when he sees his
errors expressed in horrible numbers, he will tremble and be terrified)

Numbers created emotional, not just intellectual, response.

2. Weapon Against Power: Austrian authorities claimed Galicia "developing normally."
Szczepanowski's numbers undeniable. Can argue with qualitative description; can't argue
with 50,000 dead.

3. National Solidarity: Statistics framed as Polish vs. Austrian issue. Mobilized nationalist
sentiment alongside humanitarian concern.

4. Middle-class Medium: Published as book, circulated among educated classes who had
power to invest, organize, pressure government.

Contrast with Gosplan: Both use statistics for economic planning. But:

e Szczepanowski: Bottom-up, exposing reality to mobilize change
e Gosplan: Top-down, imposing targets to enforce compliance



Quantification serves liberation or domination depending on who wields it.

Marasse's Metaphor Applied: Statistics as "photography of reality" - Szczepanowski's book
was undeniable photograph of horror. Like war photography, numbers created moral
imperative to act.

For Your Essay: Perfect Polish example showing:

Visualization power (tables = images in reader's mind)

Data as political weapon

Success of quantification when transparent, widely shared

Contrast: Liberation (Szczepanowski) vs. Control (Gosplan, McNamara)

Extension Questions:

Why did Szczepanowski succeed where other reformers failed?
Role of nationalism in data reception?

Would same data ignored if published by Austrian bureaucrat?
Contemporary parallels? (Poverty statistics, inequality data)

SUCCESS 4: Romer's Atlas and Cartographic Arguments (1916)

Context: WWI ending, negotiations beginning for post-war borders. Poland partitioned since
1795, seeking restoration. Competing territorial claims from Germany, Russia, Austria. Paris
Peace Conference will determine borders.

Eugeniusz Romer (1871-1954): Lwow geographer, cartographer. Visionary: Understood
maps are ARGUMENTS, not just descriptions.

The Project: Geograficzno-statystyczny atlas Polski (Geographic-Statistical Atlas of
Poland), 1916

e Produced in SECRET (Austria-Hungary banned anything fomenting unrest)
e Smuggled copies reached UK, US policymakers

e Romer forced into hiding

e Published Polish, French, German versions

The Content:

e 65 maps + 5 diagrams
e Administrative divisions, physical geography, economy, agriculture, DEMOGRAPHY
e Key: Ethnic distribution maps showing Polish majorities
e Statistical data presented as "neutral geography"
The Use:

e Romer: Expert for Polish delegation at Paris Peace Conference
e Attended 70+ meetings determining Europe's borders



e Maps presented as EVIDENCE, functioned as ARGUMENTS
e "This territory is Polish because map shows Polish majority"

The Success: Second Polish Republic's borders largely followed Romer's maps. Poland
restored after 123 years.

Maciej Goérny's Analysis: Der Krieg der Karten: Geografen und Grenzziehungen (The War
of Maps: Geographers and Border-Drawing)

Title revealing: Not "science of maps" but "WAR of maps." Cartography = weapon.
The Quantification Dimension:

1. Demographics as Destiny: Population statistics (% Polish, German, Ukrainian)
presented as objective facts. But:

e Who counts as "Polish"? (Language? Religion? Self-identification?)
e How collected? (By whom? Under what conditions?)
e How boundaries drawn? (Why this grouping, not that?)

Every cartographic/statistical choice embeds political judgment.

2. Visualization as Persuasion: Maps LOOK objective, scientific, authoritative. Colored
regions create impression of natural boundaries. But boundaries drawn to make case for
specific borders.

3. Data as Argument Masquerading as Proof: "These are the facts" (map/statistics)
functions rhetorically as "This is what should be" (political claim). Is/ought distinction
collapsed.

Connection to Crawford & Joler: "Maps themselves are tools of domination. The first
cartographers were colonialists. To know a territory is to control it."

Romer using same technology (cartography + statistics) for liberation that empires used for
conquest. Quantification serves whoever wields it.

For Your Essay: Perfect example showing:

Visualization as political weapon

Statistics masquerading as neutral facts

Polish participation in quantificational thinking

Success through data (Poland restored!)

Ambiguity: Liberation or imperialism? (Depended on whose territory claimed)

Contemporary Parallels:

Gerrymandering (drawing districts based on demographic data)
"Data-driven" redistricting

Climate maps determining climate policy

COVID maps determining restrictions



Same pattern: Quantified/visualized data presented as objective, functions as political
argument.

Extension Questions:

Were Romer's maps "accurate"? (What does that mean?)

Could Germans have made equally "scientific" case for different borders?
How does cartographic quantification differ from textual statistics?

Role of visualization in legitimating territorial claims?

B. FAILURE CASES
FAILURE 1: McNamara's Body Counts (1960s) - DETAILED
[Already extensively covered above in Optimization section. Key additions:]

The X-Factor Conversation (1962): Brigadier General Edward Lansdale told McNamara,
developing metrics to follow war's progress, that he needed to add an "x-factor" - feelings of
common rural Vietnamese people.

McNamara wrote it down in pencil, then ERASED it, sarcastically told Lansdale "I cannot
measure it."

This moment crystallizes McNamara Fallacy: What can't be measured gets erased -
literally and figuratively.

The Ideology: "Robert McNamara was a numbers guy. He insisted on getting data on
everything he could. Only by applying statistical rigor, he believed, could decision makers
understand a complex situation. The world in his view was a mass of unruly information
that—if delineated, denoted, demarcated, and quantified—could be tamed by human hand
and fall under human will."

Weber's "drive to master everything by calculation" incarnate.
The 1977 Revelation: General Douglas Kinnard surveyed America's generals. Findings:

e 2% considered body count valid
e Comments: "A fake—totally worthless," "Often blatant lies," "Grossly exaggerated
because of McNamara's interest"

The Self-Deception: McNamara likely knew numbers were bad but needed them for:

1. Bureaucratic legitimation (reporting to President/Congress)
2. Internal coordination (common metric across units)
3. Psychological necessity (illusion of control)

Arrow's weather forecasts parallel: "Commanding General is well aware that the forecasts
are no good. However, he needs them for planning purposes."



For Your Essay: Centerpiece failure example because:

Well-documented

Clear mechanism (Goodhart's Law + McNamara Fallacy)

Dramatic consequences (lost war, 58,000 US dead, millions Viethamese)
Theoretical framework (Yankelovich's 4 steps)

Shows optimization thinking — disaster

FAILURE 2: Soviet Gosplan (1920-1991) - DETAILED
[Already covered above. Key additions:]

The Scale of Ambition: By 1990: 24 million prices set by State Committee on Prices.
Attempt to quantify/optimize ENTIRE ECONOMY through calculation. Most ambitious
quantification project until Cybersyn.

The Perverse Incentives: Managers rewarded for meeting quotas led to:

e Heavy is better: If measured in tons, make heavy products (thick glass panes,
heavy machinery)

Low quality: If measured in units, make low quality (quantity over quality)
Fictitious reports: Claim met quota when didn't

Hoarding: Hoard inputs for future quotas

Bargaining: Negotiate lower quotas, then exceed them for bonus

The Green Paint Story: Plant inspector found mining machines piled up everywhere.
Manager: Plan specified red paint, | only have green, afraid to alter plan.

Paralysis: Following plan more important than rational action.

The Calculation Problem: 19,000+ goods, 61,000+ enterprises. Consistent plan requires
BILLIONS of calculations. By 1989, even with computers, impossible to calculate rational
plan.

The Human Cost: Holodomor (1932-33): Stalin's grain quotas for Ukraine. Estimated 3.9
million deaths in Ukraine, 6-9 million USSR-wide. Optimization — mass death.

The Ideological Dimension: Both capitalism (McNamara) and socialism (Gosplan) believed
in optimization through quantification. Not capitalism vs. socialism but QUANTIFICATION vs.
reality.

Lange's failed attempt to synthesize (cybernetic socialism) shows: Problem isn't political
system but quantificational thinking itself.

FAILURE 3: No Child Left Behind (2002-2015)



[Already covered above. Key additions:]

The Logic: Bush administration: If we measure student performance and hold schools
accountable, education will improve. "What gets measured gets done."

The Reality: Goodhart's Law strikes again:

e Schools teach to test, ignore non-tested subjects (arts, social studies)
e Narrow curriculum to test-taking skills
e Gaming: "Creative reclassification" of dropouts as "transfers"
e OQutright cheating: 151 complaints in Kentucky alone
The Costs:
e Testing spending: $423M — $1.1B (160% increase)
e Teacher morale declined
e Curriculum narrowed
e No improvement in actual education (NAEP scores flat)

The Repeal: 2015: Bipartisan recognition that NCLB failed. Replaced with Every Student
Succeeds Act (less prescriptive).

Pattern: Same as McNamara, Gosplan: Optimize for metric — metric gets gamed —
underlying goal suffers.

FAILURE 4: Project Cybersyn (1971-73) - THE TRAGIC PINNACLE

Context: Chile under Salvador Allende (elected 1970, socialist). Goal: Socialist economy
managed scientifically, democratically. Needed: Real-time economic control system.

Stafford Beer: British cybernetician, management consultant. Visionary: Entire economy as
single system manageable through feedback loops (Wiener's cybernetics applied to
economy).

The System:
Technical Infrastructure:

Telex network connecting 500+ factories to Santiago

Real-time data transmission (production levels, supply issues, worker concerns)
Cyberstride software processing data

Cybernet transmission system

Forecasting models (CHECO - Chilean Economic Simulator)

The Ops Room:

e Futuristic hexagonal room
e 7 screens displaying economic indicators



e Lit buttons for querying factories
e Ergonomic chairs designed for decision-making
e Real-time economic dashboard

The Ambition: Government would see economic problems in real-time, optimize resource
allocation instantly, coordinate nationally without central planning bureaucracy. Democratic
socialism made efficient through cybernetics.

The Three Promises:

1. PREDICTION: CHECO models forecast economic trends
2. OPTIMIZATION: Algorithms determine best resource allocations
3. OBJECTIVITY: "Scientific socialism" - decisions based on data, not ideology

Why It Failed:

Proximate Cause: September 11, 1973 - Pinochet coup. Ops room destroyed, Beer flees,
Allende dies.

Deeper Issues:

1. Complexity: Economy too complex for real-time optimization

o Like Gosplan: Too many variables, calculations impossible
o Models couldn't capture everything relevant
2. McNamara's X-Factor:

o What data doesn't capture (worker morale, political will, international
pressure) matters
o Cybersyn measured production, not politics
o Coup unpredictable from economic data
3. Goodhart's Law:

o Would managers game metrics if system lasted?
o Early signs: Factories reporting optimistic data
4. Technology Limits:

o Telex slow, unreliable
o Computer capacity limited
o Software buggy

The Tragic Dimension: Unlike McNamara (malicious) or Gosplan (totalitarian), Cybersyn
was:

e Democratic (workers could voice concerns via telex)
e Transparent (ops room visible, data shared)
e Well-intentioned (improving lives, not controlling)

Yet still failed. Shows: Even best-case quantification/optimization hits limits.



Beer's Later Reflection: Continued believing in cybernetic management but acknowledged
Cybersyn was premature. Technology insufficient, political context hostile.

For Your Essay: PERFECT endpoint example because:

1. Most ambitious optimization project ever (entire national economy)
2. Synthesizes ALL themes:

o Prediction (CHECO models)

o Visualization (ops room screens)

o Optimization (resource allocation algorithms)

o Technology-enabled (telex, computers)

o Cybernetics (Wiener — Forrester — Beer)
Well-documented (Beer's writings, Chilean archives, recent scholarship)
Tragic (destroyed externally, internal issues emerging)
Non-cliché (Chile, not USSR; democratic socialism, not totalitarianism)
Visually striking (the room itself iconic)
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Polish Connection - Oskar Lange: Lange pursuing similar project in Poland
simultaneously:

"Optimal Decisions" (1964)

"Computer and the Market" (1967)
Cybernetic planning for socialism

By 1965: Disillusioned, died shortly after

Galbraith visited Lange in Warsaw, found "regretful man." Both Cybersyn and Lange show:
Polish and Chilean socialists shared faith in quantificational rationality.

Extension Questions:

Could Cybersyn have worked with better technology?

Was problem political or technical?

How does Cybersyn compare to contemporary "smart city" projects?
What would democratic, transparent quantification look like?

C. MATHEMATIZATION EXAMPLES
CASE 1: Economics (1870s) - From Philosophy to Mathematics
[Extensively covered above in Transformation 2. Summary:]

Before 1870: "Political Economy" - moral philosophy about wealth, justice, social
organization

1870s Marginalist Revolution: Jevons, Walras, Menger introduce calculus, optimization,
equilibrium

1879: Semantic shift - "Economics” replaces "Political Economy"



Result: Within 50 years, unmathematical economics becomes unthinkable

Daston's Point: What now seems self-evident (economics = mathematical) was contingent
historical choice

CASE 2: Climatology (1956) - Created by Mathematization
[Extensively covered above. Summary:]
Before 1956: Descriptive observation of weather patterns
1956: Norman Phillips - first mathematical climate model

Result: Climate science AS WE KNOW IT created through mathematization

CASE 3: Medicine - Resistance and Gradual Capitulation
[Covered above. Key point:]

Bernard's resistance ("no average patient") vs. Semmelweis' success (data worked despite
resistance) shows tension between individual treatment and population statistics remains
unresolved.

D. CULTURAL EXAMPLES
EXAMPLE 1: Zamyatin's We (1924)

Context: Soviet Russia, early 1920s. Taylorism enthusiastically adopted. Gastev's TsIT
training 500,000 workers in "optimal" movements. Futurism celebrating machine-human
fusion.

The Novel: Dystopian satire. Citizens designated by numbers (D-503, 1-330), not names.
Lives regulated by "Table of Hours" dictating every activity. "OneState" governed by
"Benefactor" through mathematical precision.

Key Passage: "We walk in rows of four—eternally prescribed to us—in our transparent
walls, on which seems to be eternally written the sun-glitters of some marvellous
mathematical formula."

The Satire: Everything quantified, optimized, transparent. Privacy = irrationality. Emotion =
malfunction. Individual = antiquated concept.

What It Anticipates:

e Social credit systems



e Algorithmic governance
e Quantified self movement
e Surveillance capitalism

Zamyatin's Insight: Optimization of society requires UNIFORMITY. Can't optimize diverse,
contradictory humans. So humans must be reformed to fit optimization.

This is reverse of usual story: Not "technology serves humans" but "humans serve
optimization."

For Your Essay: Shows early (1924!) recognition of quantification's totalizing logic. Written
DURING Gastev's experiments, responding to ACTUAL attempts at human mechanization.

EXAMPLE 2: Burdick's The 480 (1964)

Context: JFK's 1960 campaign hired Simulmatics Corporation. They analyzed 130,000
Gallup/Roper polls, categorized voters into 480 types, advised Kennedy on civil rights stance
based on optimization calculations.

The Novel: Presidential candidate manipulated by data scientists using "480 voter types" to
microtarget messages. Simulation predicts election outcome, campaign treats voters as data
points.

What It Anticipated:

Cambridge Analytica (2016)
Microtargeting

Data-driven campaigns
Algorithmic manipulation

Burdick's Question: "Could voter be manipulated not by reason but by hidden design?"

The Prophecy: Published 1964, accurately predicted 21st-century political campaigns. IBM
punch cards literal plot device.

For Your Essay: Perfect because:

Based on REAL events (Simulmatics actually hired by JFK)
Predicts contemporary issues (Cambridge Analytica)

Shows quantification entering politics (not just economy/science)
Lesser-known (forgotten classic)

Concrete: 480 types, specific mechanisms described

EXAMPLE 3: BRAZIL (1985) - Bureaucratic Quantification

[Covered earlier. Key additions:]



The Central Metaphor: Form 27B/6 - bureaucracy for its own sake. Sam Lowry arrested for
filing without proper form.

The Buttle/Tuttle Error: Archibald Buttle arrested instead of terrorist Archibald Tuttle
because dead fly fell on typewriter, creating typo. Trivial error — death sentence. Today:
"Algorithmic bias," "system error."

What It Captures:

Numbers/forms replacing judgment

e System more important than reality
e Kafka meets Orwell meets spreadsheet

Contemporary Relevance: "In 2025, where we have to fill out digital forms for everything,
chats are checked before messages are sent and call centers send us from one robotic
operator to another."

EXAMPLE 4: GATTACA (1997) - Genetic Quantification
The Setup: Vincent Freeman's genetic analysis at birth:

Neurological disorder: 60%

Manic depression: 42%

Attention deficit disorder: 89%

Heart disorder: 99%

Life expectancy: 30.2 years (NOTE THE PRECISION!)

The System: "Valid" (genetically enhanced) vs. "In-valid" (naturally conceived). Employment
discrimination based on genetic probabilities.

Vincent's Narration: "l belonged to a new underclass, no longer determined by social status
or the color of your skin. No, we now have discrimination down to a science."

The Quantification: Perfect health = 1.0, genetic impairment = percentage deduction.
Reduces human worth to decimal.

Director Josef: "No one exceeds his potential. If they did, it would mean we didn't
accurately gauge potential in the first place."

Unfalsifiable: If prediction wrong, problem is measurement, not theory.

The Prophecy: 2008: Genetic Information Nondiscrimination Act (GINA) passed. Headlines:
"No Gattaca Here."

Film literally shaped policy discourse. Now cultural shorthand like "1984" or "Brave New
World."



For Your Essay: Shows quantification's ultimate form: PREDICTIVE DETERMINISM. Not
just measuring what is but claiming to know what WILL BE.

IV. KEY FIGURES & SOURCES

[Due to token constraints, presenting in compressed format with essential information:]

Theorists/Scholars
LORRAINE DASTON - "History of the self-evident"

e Shows objectivity has history, wasn't always category
e "Mechanical objectivity" emerges 19th century
e Key works: Objectivity (with Galison), Classical Probability

IAN HACKING - "Taming of chance"

e Traces how probability colonized everyday life
e Shows statistical thinking created new kinds of people/categories
e Key work: The Taming of Chance (1990)

THEODORE PORTER - "Trust in numbers," "Technology of distance"

e Quantification as response to distrust (mechanical objectivity more trusted than
expert judgment)
"Technology of distance" - universality BUT alienation
Key work: Trust in Numbers (1995)

ALAIN DESROSIERES - Commensuration, rankings, competition

e Statistics transforms politics ("gouverner par les nombres")
e Commensuration enables comparison — ranking — competition
e Key work: The Politics of Large Numbers (1998)

MARY POOVEY - "History of the modern fact"

e Double-entry bookkeeping creates commodification
e Numbers create credibility/credit
e Key work: A History of the Modern Fact (1998)

EVE CHIAPELLO - Accounting and capitalism

e Accounting doesn't reflect but CONSTITUTES capitalism
e "Capital" as category created by accounting practices

LISA GITELMAN - "Raw data is an oxymoron"



Data never neutral, always constructed
Collection, categorization, cleaning embed assumptions
Key work: Raw Data is an Oxymoron (2013)

SABINA LEONELLI - Data epistemology

"Data-centric science" raises new epistemological questions
Data's evidential value underdetermined
Data is historical, context-dependent

KATE CRAWFORD & VLADAN JOLER - Calculating Empires

500-year history of quantification as imperial technology
Cataloging, measuring, classifying = domination
Links colonial practices to contemporary Al/tech

MACIEJ GORNY - Der Krieg der Karten

Cartography as political weapon
Romer's atlas in Paris Peace Conference
Visualization as argument masquerading as proof

JENNIFER KARNS ALEXANDER - The Mantra of Efficiency

Efficiency thinking spreads from machines — humans — society
From thermodynamics (1824) to slavery to seating arrangements
Efficiency becomes universal value despite vagueness

ADDITIONS TO BIBLIOGRAPHY

Agar, Jon (2003). The Government Machine: A Revolutionary History of the
Computer.

Bouk, Dan (2015). How Our Days Became Numbered: Risk and the Rise of the
Data-Driven Self.

Buczynski, Roman (1876). Zarys statystyki gospodarstwa spotecznego.
Daston, Lorraine & Galison, Peter (2007). Objectivity.

Douglas, Heather (2009). Science, Policy, and the Value-Free Ideal.
Espeland, Wendy & Sauder, Michael (2016). Engines of Anxiety: Academic
Rankings, Reputation, and Accountability.

Fine, Arthur (1998). "The Viewpoint of No-One in Particular."

Friendly, Michael (2008). "The Golden Age of Statistical Graphics."

Gitelman, Lisa (2013). "Raw Data" Is an Oxymoron.

Guerry, André-Michel (1833). Essai sur la statistique morale de la France.
Hacking, lan (2015). "Let's Not Talk About Obijectivity."

Jukola, Saana (2017). "On the Objectivity of Evidence-Based Medicine."
Latour, Bruno (1986). "Visualization and Cognition: Drawing Things Together."
Medgill, Allan (1994). Rethinking Objectivity.

Nagel, Thomas (1986). The View from Nowhere.

Porter, Theodore (1992). "Quantification and the Accounting Ideal in Science.
Scott, James C. (1998). Seeing Like a State.



e Targowski, Andrzej (2016). The History of the Computer in Poland.
e Tufte, Edward (1983). The Visual Display of Quantitative Information.

Historical Practitioners
JOHN GRAUNT (1662) - First life table, London bills of mortality
EDMUND HALLEY (1693) - Sophisticated mortality table, insurance basis
BLAISE PASCAL & PIERRE DE FERMAT (17th c.) - Probability theory from gambling
ADOLPHE QUETELET (1835) - "L'homme moyen," statistical laws, social physics
ANDRE-MICHEL GUERRY (1833) - Moral statistics, thematic maps, polar area diagram
WILLIAM PLAYFAIR (1786) - Invented bar chart, line graph, pie chart
CHARLES MINARD (1869) - Napoleon map, "best statistical graphic ever"
FREDERICK WINSLOW TAYLOR (1880s-1911) - "One best way," scientific management
ALEXEI GASTEV (1920-37) - Soviet ultra-Taylorism, TsIT, "metallization"
GEORGE DANTZIG (1947) - Simplex method, linear programming
NORBERT WIENER (1948) - Cybernetics, feedback loops
JAY FORRESTER (1950s) - Systems dynamics, Club of Rome
STAFFORD BEER & SALVADOR ALLENDE (1971-73) - Project Cybersyn
Polish Figures:
STANISLAW SZCZEPANOWSKI (1888) - Nedza Galicji w cyfrach
EUGENIUSZ ROMER (1916) - Atlas for Paris Peace Conference
OSKAR LANGE (1936-65) - Socialist calculation, cybernetic planning, "Optimal Decisions"

LUDWIK LANDAU (1902-44) - Economic statistician, social income distribution, murdered
by Nazis

MICHAL KALECKI - Worked with Landau, marginalized, pioneered inequality metrics
Critics (Historical)

BENJAMIN CONSTANT (1813) - Critique of standardization as totalitarianism



WILLIAM BLAKE (18th-19th c.) - "Cyrkla, wagi i miary / do martwych uzyj bryt"
CHARLES DICKENS (1854) - Hard Times, Mr. Gradgrind, "Facts, facts, facts!"
FYODOR DOSTOEVSKY (1864) - Notes from Underground, rage against "2+2=4"
CLAUDE BERNARD (1870s) - "No average patient, only THIS patient"

FRANCIS GALTON (1880s) - Variance matters more than mean (though also eugenicist)

Critics (Contemporary)
JOHN SEARLE (1980) - Chinese Room argument, syntax # semantics

FRANCISCO VARELA, EVAN THOMPSON, ELEANOR ROSCH - The Embodied Mind,
enactivism

GEORGE LAKOFF & MARK JOHNSON - Metaphors We Live By, bodily grounding
JAMES C. SCOTT - Seeing Like a State, legibility and state simplification

WITOLD KULA - Pre-modern measures had "social sense," quality > quantity

Cultural Figures
YEVGENY ZAMYATIN (1924) - We, dystopian satire of quantification
EUGENE BURDICK (1964) - The 480, prophetic novel about data-driven politics
TERRY GILLIAM (1985) - BRAZIL, bureaucratic quantification dystopia
ANDREW NICCOL (1997) - GATTACA, genetic determinism

DOUGLAS ADAMS (1979) - Hitchhiker's Guide, "42" as absurd answer

V. THEMATIC CONNECTIONS

How Mechanisms Interconnect:

PREDICTION — OPTIMIZATION: Once you can predict outcomes, you can optimize
decisions. Insurance (prediction) enables rational risk-taking (optimization). Climate models
(prediction) enable emissions optimization.

VISUALIZATION — PERSUASION: Numbers alone abstract; visualization makes
compelling. Szczepanowski's tables — emotional response. Romer's maps — territorial
claims. Visualization transforms data into arguments.



COMMODIFICATION — COMMENSURATION: Pricing makes things comparable. Once
comparable, can rank. Once ranked, competition emerges. Accounting — market —
rankings — competition.

OPTIMIZATION — DEGENERATION (Goodhart): Optimization requires metrics. Metrics
become targets. Targets get gamed. Gaming destroys metric validity. Pattern repeats across
all optimization failures.

TECHNOLOGY — ACCELERATION: Each technological leap enables new quantification
ambitions:

e Hollerith (1890) — mass data processing — censuses
e Computers (1940s) — complex calculations — Cybersyn
AI/ML (2010s) — pattern recognition at scale — surveillance capitalism

Discipline Patterns:

RESISTANCE — CAPITULATION: Medicine resisted longest (Bernard's critique). Eventually
capitulated (RCTs, evidence-based medicine). Pattern: Initial resistance, gradual
acceptance, eventual dominance.

SUDDEN TRANSFORMATION: Economics flipped quickly (1870s revolution). Within 50
years, unmathematical economics extinct. Shows mathematization can be rapid when
conditions align.

CREATION THROUGH MATHEMATIZATION: Climatology didn't exist pre-mathematization.
The discipline was CONSTITUTED by modeling. Not just "economics became mathematical"
but "climate science IS mathematical."

Success/Failure Patterns:
SUCCESSES SHARE:

Closed systems (insurance: large populations, stable patterns)
Clear metrics (death unambiguous)

Aligned incentives (both parties want accurate pricing)

No paradigm threat (insurance didn't challenge medical authority)

FAILURES SHARE:

Open/complex systems (war, economy, education)
Gaming incentives (Goodhart's Law)

Paradigm threat (McNamara threatened military culture)
Ignoring unmeasurable (X-factor, quality, meaning)

Geographic/Political Patterns:



UNIVERSALITY: Quantification transcends political systems. Capitalism (McNamara) and
socialism (Gosplan, Cybersyn, Lange) BOTH embraced optimization. Not capitalism vs.
socialism but quantification vs. reality.

POLISH POSITION: Bridge between West and East:

Szczepanowski: Data as liberation (vs. Austrian authority)

Romer: Cartographic arguments (at Versailles)

Lange: Synthesizing market mechanisms + planning + cybernetics

Tragic trio (Lange, Landau, Kalecki): All tried quantification for social justice, all
ended badly

TIMING:

1650-1850: Origins (insurance, statistics, visualization)
1850-1950: Expansion (optimization, disciplinary conquest)
1950-2000: Totalization (cybernetics, private life penetration)
2000-present: Culmination (Al/ML, QALYs, CTM)

Critique Patterns:

PERSISTENCE: 19th-century critiques (Constant, Blake, Bernard) map onto 21st-century
concerns (QALYs, CTM, profiling). Same fears, new technologies. Suggests these are
STRUCTURAL problems with quantification, not transitional issues.

EPISTEMOLOGICAL DEEPENING:

e 19th c.: "Numbers rob mystery" (romantic)
e 20th c.: "Numbers are constructed" (Poovey, Gitelman)
e 21stc.: "Numbers create reality" (performativity)

Critiques become more sophisticated, moving from aesthetic objection to epistemological
analysis to ontological claim.

VI. EXTENSION NODES - Research Questions for
Future Deep Dives

NODE 1: Insurance & Probability

e How did insurance mathematics spread to other domains?
e Role of insurance in creating risk society (Beck)?

e Connection between insurance and welfare state?

e Black swan events (Taleb) as limit case?

NODE 2: Visualization Politics



How do different visualization choices shape perception?
Ethics of data visualization (Cairo, D'lgnazio)?

Digital dashboards vs. print charts - what changes?

Can "good" visualization be distinguished from manipulative?

NODE 3: Optimization Limits

Is optimization inherently problematic or just misapplied?
Multi-objective optimization vs. single objective - does this help?
Can Al alignment overcome Goodhart's Law?

What's relationship between optimization and control?

NODE 4: Commodification Mechanisms

How did pricing spread beyond markets?

"Accounting ideal of science" - needs exploration
Financialization as extreme commodification?

Can non-commodified exchange exist in quantified society?

NODE 5: Commensuration Resistance

How do actors resist commensuration?
Incommensurability movements (value pluralism)?
What domains successfully resist ranking?

Role of qualitative assessment in quantified world?

NODE 6: Data Epistemology

"Good" data practices - can they be defined?

Feminist data science, indigenous data sovereignty?
How to contextualize data in practice?

Avoiding paralysis (if all data constructed, is any useful)?

NODE 7: Embodied Cognition Implications

How does embodiment relate to Al robotics?

Can computational models incorporate embodiment?

What would "post-computational" cognitive science look like?
Practical implications for Al development?

NODE 8: Goodhart's Law Extensions

Domains more/less resistant to Goodhart's Law?
How does Al/ML interact with metric gaming?
"Adversarial" metrics design possible?
Fundamental limit or solvable problem?

NODE 9: Cybersyn Counterfactuals



Could Cybersyn have worked with better technology?
Was failure political or technical?

Contemporary "smart city" projects as successors?
What would democratic quantification look like?

NODE 10: Polish Quantification History

More Polish examples beyond Szczepanowski/Romer/Lange?
Role of Galician statistics in nation-building?

Interwar statistical institutions?

Communist-era quantification practices?

NODE 11: Disciplinary Mathematization

What disciplines successfully resisted?
Natural vs. forced mathematization - criteria?
What's lost when disciplines mathematize?
Can mathematization be reversed?

NODE 12: Technology Determinism

Does technology enable or drive quantification?

Would quantification have happened without computers?
Role of punch cards, telex, internet in succession?

Is AI/ML qualitatively different or continuous?

NODE 13: Quantified Self

What drives adoption of self-tracking?
Relationship to neoliberal subjectivity (Foucault)?
Resistance movements (anti-tracking)?

Link to surveillance capitalism (Zuboff)?

NODE 14: QALYs & Biopolitics

e History of QALY development (1970s origins)?
e Alternative health metrics possible?

e Disability rights critique - how to address?

e Link to broader biopolitical governance?

NODE 15: Cartography & Power

How did cartographic quantification evolve post-Romer?
GIS systems as contemporary descendant?

Satellite imagery + Al - new cartographic power?
Counter-mapping movements?

NODE 16: Cultural Responses



Why do some cultural works anticipate problems?
Role of science fiction in critique?

More non-Western cultural examples?

How does culture shape quantification reception?

NODE 17: Comparative Politics

How do different political systems quantify differently?
Authoritarian vs. democratic quantification?

Chinese social credit vs. Western credit scores?
Quantification in non-Western contexts?

NODE 18: Historical Contingency

What if marginalist revolution failed?

What if Cybersyn survived coup?

What if Semmelweis accepted immediately?
Counterfactual quantification histories?

NODE 19: Contemporary Frontiers

Quantum computing + quantification?
Blockchain + quantification?
Brain-computer interfaces + quantification?
Space exploration + quantification?

NODE 20: Post-Quantificational Futures

Can we develop alternatives?

What would qualitative decision-making look like at scale?
Hybrid quant/qual approaches?

Is "decolonizing data" possible?

VII. USING THIS ATLAS

For Writing Your Essay:

Select sections from "Example Repository" that fit your 4,000-word structure
Reference quotes from Key Figures section

Follow connections in Thematic Connections to show relationships

Cite insights from conceptual mechanisms

Use Extension Nodes when you need to deepen particular points

akrowbd~

For Future Research:



1. Start new chat with: "l want to explore Extension Node #X from The Atlas"

2. Reference specific sections: "Expand on Cybersyn failure analysis from Atlas
Section 111.B.4"

3. Cross-reference: "How do Atlas Mechanisms 2 and 4 (Visualization +
Commodification) interact in contemporary context?"

Document Structure:

Section I: Quick orientation
Section Il: Conceptual framework
Section lll: Empirical evidence
Section IV: Source guide
Section V: Analytical connections
Section VI: Future research
Section VII: Usage guide (this!)

Conversion Recommendations:
For Obsidian/Notion:

e Convert each Extension Node to separate note
e Link nodes to relevant examples/mechanisms
e Tag by theme (technology, failure, Polish, etc.)

For Reference:

e Export as PDF for permanent archive
e Keep markdown version for editing
e Create separate files for major sections if needed

CONCLUSION

This Atlas provides comprehensive map of "300 Years of Al" project, synthesizing:

5 core mechanisms

3 major transformations

8 detailed examples (4 success, 4 failure)
3 mathematization cases

4 cultural responses

4 critique frameworks

20+ key figures

20 extension nodes

Total material sufficient for small book. Your 4,000-word essay will be SELECTION from this
material, not attempt to include everything.



Next Steps:

Save this Atlas

Review and select which elements fit your priorities

In new chat, request detailed outlines/drafts for specific sections
Use Extension Nodes to deepen particular aspects

o=

The quantification project took 300 years. Understanding it thoroughly requires patience.
This Atlas is your roadmap.
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