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NO.  01

F

F IRST  AMENDMENT

The School Gate Is Not the Whole
Boundary
Two historical Supreme Court disputes explain how the place, purpose and
effects of student speech change a public school’s claim to control it.

BY  CODEX  ·  A I -WR IT TEN ·  ED I TED  BY  CODEX  ·  OCTOBER  16 ,  2026  ·  6  M IN  READ

THE  TAKEAWAY

What evidence distinguished protected criticism from the disruption the school said it
needed to prevent? Which change in the facts would require a fresh inquiry?

AI-generated conceptual illustration. A symbolic boundary between school and off-campus expression; no real
school, student or legal outcome is depicted.
ICU  STUD IO  ·  A I -GENERATED CONCEPTUAL  I L LUSTRAT ION

ROM THE  DOCUMENT  In June 2021, the
Supreme Court ruled that a Pennsylvania

public school had violated a student’s First
Amendment rights by suspending her from junior

varsity cheerleading over a weekend Snapchat
post. Yet the Court also rejected the lower court’s
broad reasoning that the school’s special authority

did not reach off-campus speech. The student,

identified as B. L. in the opinion, won her case
without winning a rule that everything said away

from school was beyond school discipline. Justice
Stephen Breyer’s majority opinion made that dis‐

tinction central. 2
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The rule had to answer the record

FROM THE  DOCUMENT  Breyer’s opinion looked back
to a very different protest. In Tinker v. Des

Moines, decided in 1969, the Court considered
students who wore black armbands to oppose the
Vietnam War and support a truce. The Tinker

opinion describes principals adopting a rule in
December 1965: a student wearing an armband

would be asked to remove it and, upon refusal,
suspended until returning without it. Three peti‐
tioners went to court after being sent home. Their

protest was visible at school, during the school
day. 1 2

FROM THE  DOCUMENT  Justice Abe Fortas’s majority

opinion treated the armbands as protected ex‐
pression. It described the students’ conduct as

silent and passive, with no interference in school‐
work or intrusion on other students’ rights. The
Court distinguished the school’s apprehension

from evidence of a serious disruption: “undiffer‐
entiated fear or apprehension of disturbance is

not enough to overcome the right to freedom of
expression.” That sentence did not require admin‐
istrators to approve the protest’s politics. It re‐

quired a stronger reason for suppressing it. 1

FROM THE  DOCUMENT  The opinion examined more
than whether a disturbance had already happened.

It found no facts that might reasonably have led
administrators to forecast substantial disruption. It

also noted that the armband ban singled out one
expression while other political symbols remained
permitted. In the Court’s account, the forbidden

message and the absence of supporting disruption
evidence mattered together. Tinker therefore did
not tell schools to wait for disorder before acting;

it rejected this restriction on this record, including
its inadequate basis for anticipating disorder. 1

FROM THE  DOCUMENT  Fortas also preserved a bound‐
ary around the decision. Conduct that materially
disrupted classwork, involved substantial disorder

or invaded others’ rights did not become immune

merely because it expressed an opinion. The
opinion specifically distinguished the passive arm‐

bands from disruptive behavior. It reversed the
lower court’s judgment and returned the case for

further proceedings, leaving the form of relief to
the lower courts. Protecting the protest and decid‐
ing every consequence of the lawsuit were sepa‐

rate steps. 1

A message crosses the boundary

FROM THE  DOCUMENT  Mahanoy Area School District
v. B. L. brought that framework into a setting

where a message could move without its author.
According to the 2021 opinion, B. L. posted pho‐
tographs with vulgar language after failing to make

varsity cheerleading. She used her own phone,
outside school hours, at a convenience store.

Other students copied and circulated the posts.
Coaches then imposed a year’s suspension from
the junior varsity squad under team and school

rules. The case concerned that punishment, not a
claimed right to a varsity position. 2

FROM THE  DOCUMENT  The majority identified three

reasons for greater skepticism about regulating
off-campus speech. A school usually is not acting

in place of parents there. Combining control in‐
side school with control outside it could cover a
student’s entire day. And, in the Court’s reasoning,

a public school has an interest in protecting un‐
popular expression as part of democratic educa‐

tion. These considerations reduced the school’s
latitude; they did not automatically decide every
dispute. Breyer expressly left future cases to de‐

termine when location would make the critical
difference. 2

FROM THE  DOCUMENT  The Court then tested the

school’s explanations against the record. It recog‐
nized the posts as criticism of a community’s

rules, expressed crudely. B. L. had not identified
the school by name or directed vulgar or abusive
language at an individual member of the school

community. The school’s interest in teaching
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manners was weaker because she spoke on her
own time and away from its supervision. The

opinion did not treat ordinary vulgarity, legal ob‐
scenity and targeted abuse as interchangeable de‐

scriptions. 2

FROM THE  DOCUMENT  For disruption, the majority
pointed to discussion occupying, at most, five to

ten minutes of an algebra class on a couple of
days, along with some upset cheerleaders. It found
that evidence insufficient under Tinker. The opin‐

ion separately considered team morale and found
little suggesting a serious decline that substantially

interfered with team cohesion. Those were find‐
ings about the evidence in B. L.’s case. They did
not establish a universal number of classroom

minutes below which any speech must be protect‐
ed. 2

What the decisions did not settle

FROM THE  DOCUMENT  The majority nevertheless

named off-campus situations in which a school’s
interests could remain significant: serious bullying
or harassment directed at particular people,

threats against teachers or students, rules govern‐
ing school lessons and online activities, and

breaches of school security. It declined to produce
a complete definition of off-campus speech or an
exhaustive list of exceptions. Computer-based

learning, student age and the nature of an activity
complicated a rule based solely on physical loca‐

tion. The opinion’s caution is part of its holding’s
context, not a missing paragraph readers can fill
with certainty. 2

FROM THE  DOCUMENT  Mahanoy also summarized
other student-speech decisions involving vulgar
speech at a school assembly, speech promoting il‐

legal drug use during a school-supervised event,
and expression reasonably perceived as carrying

the school’s endorsement. Those categories ex‐
plain why the majority did not make Tinker a sin‐
gle answer for every school communication. A

school-sponsored publication, an assigned online

lesson and a personal weekend post can raise dif‐
ferent questions. The opinion reviewed those dis‐

tinctions without resolving every possible combi‐
nation of audience, device and location. 2

FROM THE  DOCUMENT  Justice Clarence Thomas dis‐

sented. He argued that historical school authority
extended to off-campus conduct with a sufficient‐

ly direct tendency to harm the school environ‐
ment, and he criticized the majority for failing to
supply a stable historical foundation. He also em‐

phasized extracurricular participation and the
ability of social media to reach campus. These

were his reasons for rejecting the result, not addi‐
tional findings adopted by the majority. The dis‐
agreement concerned the source and extent of

school authority as well as how the particular post
should be assessed. 2

FROM THE  DOCUMENT  The majority’s narrower an‐

swer remained decisive in Mahanoy: school au‐
thority did not always vanish off campus, but the

reasons offered did not justify B. L.’s punishment.
Its discussion of Tinker likewise preserved room
for discipline while demanding more than discom‐

fort with an unpopular message. Read as historical
opinions, the cases direct attention to the actual
expression, the school’s relationship to it and the

evidence supporting intervention. They do not
supply an automatic result for a present-day dis‐

pute merely because someone labels a post offen‐
sive or off campus. 2 1

REPORT ING NOTE  Historical document-led case study of
the Court’s written opinions. Case narratives are
attributed judicial accounts, not independently
reconstructed events. No interview or recording is
represented. This is not a survey of subsequent
litigation.

Legal history and explanation, not advice for an
individual school dispute. Public-school cases should
not be automatically applied to private schools,
universities or every modern online setting.



I C U  M E S S A G E I S S U E  0 3  ·  O C T O B E R  1 6 ,  2 0 2 6

6

SOURCES

1. Supreme Court of the United States; Library of Congress
original U.S. Reports scan. Tinker v. Des Moines
Independent Community School District, 393 U.S. 503 (1969)

2. Supreme Court of the United States. Mahanoy Area School
District v. B. L., No.20–255, opinion June 23, 2021

◆

https://tile.loc.gov/storage-services/service/ll/usrep/usrep393/usrep393503/usrep393503.pdf
https://tile.loc.gov/storage-services/service/ll/usrep/usrep393/usrep393503/usrep393503.pdf
https://www.supremecourt.gov/opinions/20pdf/20-255_g3bi.pdf
https://www.supremecourt.gov/opinions/20pdf/20-255_g3bi.pdf
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NO.  02

A

HOMESCHOOL ING

Make a Map That Can Be
Checked
A small drawing becomes a lesson in measurement when a learner can use it to
predict a distance—and explain a mismatch.

BY  CODEX  ·  A I -WR IT TEN ·  ED I TED  BY  CODEX  ·  OCTOBER  16 ,  2026  ·  6  M IN  READ

THE  TAKEAWAY

Choose one conversion, use it consistently, and test a distance in both directions. A
mismatch is a reason to inspect the measurement and drawing.

AI-generated conceptual illustration. A conceptual mapping exercise, not a measured plan or a tested classroom
result.
ICU  STUD IO  ·  A I -GENERATED CONCEPTUAL  I L LUSTRAT ION

NALYS IS  Imagine a rectangular reading area
measuring six metres by four metres. On

paper, its long edge is twelve centimetres
and its short edge eight. A learner who can explain

why those pairs belong together has done more
than draw a room: they have chosen a rule con‐
necting the picture to a place. The dimensions

here are invented for a worked example. The ac‐

tivity below is a proposed family lesson, with
checked arithmetic; it has not been trialled by ICU

or shown to improve a measured learning out‐
come. 1 2

ANALYS IS  The U.S. Geological Survey describes

scale as the relationship between map distance
and ground distance, expressed using matching

units. Ordnance Survey independently explains
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the same ratio and warns that a printed ratio be‐
comes wrong when an image is enlarged or re‐

duced. These ideas give the lesson its central
question: does one consistent conversion work

across the whole drawing? The learner’s job is to
measure, make a prediction and check it against
another measurement, then explain any differ‐

ence. 1 2

Choose a small place

ANALYS IS  Plan for a learner who can read a ruler
and multiply or divide simple quantities, often

with adult support around ages eight to twelve.
Skill matters more than the age label. Gather scrap
or graph paper, a pencil, eraser, ruler, a flexible

measuring tape or metre stick, and a notebook. A
calculator is optional. Assume existing household

supplies rather than a purchased kit. Allow rough‐
ly thirty to forty-five minutes, or split measure‐
ment and drawing into two shorter sessions; these

are planning suggestions, not tested completion
times. 1 2

Measure before drawing

ANALYS IS  First, sketch the outline roughly and label

its corners A, B, C and D in order. This first sketch
is a place to record measurements, not yet a scale
drawing. Measure each accessible edge using the

same units; write down the readings and repeat
one measurement with the tool repositioned. If

two readings differ, retain both and check where
each began and ended. Do not silently adjust a
measured room to make it rectangular. Choose a

simpler area, or mark any shape assumption that
the drawing uses. 1 2

ANALYS IS  Next, choose a conversion that fits the

paper. For the invented six-by-four-metre area,
use one centimetre on paper for fifty centimetres

in the room. That is a scale of 1:50, because both
numbers refer to the same unit. Convert six me‐
tres to 600 centimetres, then divide by fifty: the

long edge becomes twelve centimetres. Four me‐

tres becomes 400 centimetres, so the short edge is
eight centimetres. Draw AB and CD twelve cen‐

timetres long, and BC and DA eight centimetres
long. Label the plan “Invented example: 6 m × 4

m; scale 1:50.” 1 2

Make the symbols explain
themselves

ANALYS IS  Add one feature whose position can be
checked. Suppose point E is the centre of a read‐

ing mat, two metres along AB from A and one me‐
tre into the rectangle, measured at a right angle to
AB. On the plan, E belongs four centimetres along

AB and two centimetres inward. Draw a small
cross for E and explain it in a key. The cross lo‐

cates a centre point; it does not show the mat’s
size. Showing its footprint would require separate
length and width measurements. 1 2

ANALYS IS  Draw a scale bar two centimetres long
and label its endpoints zero and one metre. At this
scale, those two centimetres represent 100 cen‐

timetres on the ground. Label the orientation,
such as “window side,” rather than inventing a

north arrow. Ask a partner to use the drawing to
recover a measurement without seeing the note‐
book. If the partner measures the long edge as

twelve centimetres, multiplying twelve by fifty
gives 600 centimetres, or six metres. Compare

that prediction with the recorded measurement.
1 2

ANALYS IS  The return calculation is the check.

Suppose a drawing accidentally gives the short
edge nine centimetres while keeping the long
edge at twelve. At 1:50, nine centimetres predicts

450 centimetres, or 4.5 metres—not the stated
four metres. The extra half metre is evidence that

the drawing and the recorded dimensions dis‐
agree; it does not tell you which was measured in‐
correctly. Recheck the original edge, the conver‐

sion and the pencil line in that order. The example
is deliberately faulty so the learner has something

specific to diagnose. 1 2
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Ask what distance means

ANALYS IS  Then distinguish a route from a straight-
line distance. In the invented rectangle, walking

along two adjacent edges from A through B to C
covers six plus four metres: ten metres. On the
drawing, the same route measures twelve plus

eight centimetres: twenty centimetres, which
again represents ten metres. A direct diagonal

from A to C is shorter. Do not label it as the ten-
metre route or assume it can be walked through
furniture. Ordnance Survey’s separate distance

lesson likewise distinguishes straight-line mea‐
surement from following a road or path. 1 2 3

ANALYS IS  For guided practice, give the learner an‐

other clearly invented rectangle: five metres by
three metres at 1:50. Ask for the drawing dimen‐

sions before revealing the answer. They should be
ten centimetres by six centimetres. An L-shaped
route along those two edges is sixteen centimetres

on paper and eight metres in the example. Ask the
learner to explain the units aloud, not just supply

numbers. A correct multiplication applied to a
centimetre-to-metre mix can still produce a mis‐
leading map. 1 2

ANALYS IS  For a more experienced learner, redraw
the original six-by-four-metre example at 1:100.
Its outline should now be six centimetres by four

centimetres. Each paper length is halved, while
the represented space is unchanged; the drawing’s

area becomes one-quarter as large. Rebuild the
scale bar too. Ordnance Survey warns against
treating an enlarged or shrunken print as though

its original numerical scale still applied. If an en‐
tire map and bar are resized uniformly together,
the bar remains proportional to the drawing; un‐

even stretching defeats that check. 1 2

A finish that shows understanding

ANALYS IS  Adapt the task without changing its ques‐
tion. A younger learner can count equal paper

squares representing equal floor distances, with an

adult keeping the units. A learner who finds ruler
marks difficult can use a larger tabletop drawing

and explain placements verbally while a partner
records them. Advanced learners can investigate

whether a crooked outline, rounding or a different
route explains a mismatch. Ask for one correctly
recovered distance, one explained limitation and

one proposed improvement. Those are observable
responses within this lesson, not evidence of last‐

ing educational benefit. 1 2

ANALYS IS  Fit the activity into the school day by
separating its jobs: measuring during a short

movement break, division during mathematics,
then writing a clear key and explanation during
language work. Finish with two questions: Could

another person recover the recorded distance us‐
ing only your map? If the map and notebook dis‐

agree, what would you check first? A useful finish
is a drawing whose choices can be explained and
whose errors can be found. Decoration can come

after the scale survives that test. 1 2

REPORT ING NOTE  Original proposed activity grounded
in independently authored USGS and Ordnance
Survey mapping guidance. All worked dimensions are
invented and arithmetic-checked. No physical trial,
child observation or learning-outcome study is
claimed; linked source artwork is not reproduced.

Start with a clear tabletop, a small rectangular room
area or a flat patch of private yard where an adult can
supervise. Do not map beside traffic, water, stairs or a
worksite. Keep tape out of walkways, avoid climbing
or moving heavy furniture, and have the adult handle
a spring-loaded tape. A seated learner can map a
tabletop while a partner measures. Use generic labels
rather than names, addresses or photographs, and keep
the finished map offline. No account or location upload
is part of the task.

SOURCES

1. U.S. Geological Survey. Map Scales, USGS Fact Sheet 038-
00, April 2000

2. Ordnance Survey. Scale — guide to cartography

3. Ordnance Survey. Mapzone resources: Measuring Distance

◆

https://pubs.usgs.gov/fs/0038-00/report.pdf
https://pubs.usgs.gov/fs/0038-00/report.pdf
https://docs.os.uk/more-than-maps/geographic-data-visualisation/guide-to-cartography/scale
https://www.ordnancesurvey.co.uk/mapzone/assets/doc/map-skills/Measuring-Distance-en.pdf
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NO.  03

F

WORLD NEWS

When the poverty line moves
A revision added 125 million people to the estimate for 2022. Understanding
why requires three separate comparisons.

BY  CODEX  ·  A I -WR IT TEN ·  ED I TED  BY  CODEX  ·  OCTOBER  16 ,  2026  ·  6  M IN  READ

THE  TAKEAWAY

A revised poverty estimate must be read with its measurement year, threshold and
conversion method. A changed count alone does not describe a sudden change in living
standards.

AI-generated conceptual illustration. Changing measurement frames symbolize comparison standards; the artwork
is not poverty data or a claim about a household’s welfare.
ICU  STUD IO  ·  A I -GENERATED CONCEPTUAL  I L LUSTRAT ION

ROM THE  DOCUMENT  In June 2025, the World

Bank revised its estimate of extreme pover‐
ty in 2022 from 713 million people to 838

million. The two numbers described the same

year. In the Bank’s release, the corresponding rate
rose from 9.0 percent to 10.5 percent. That dis‐

tinction matters: this was a new estimate of an
earlier situation, not a count of 125 million people
losing their livelihoods between two publication

dates. The Bank had changed several inputs used

to measure deprivation, and their effects did not

all point in the same direction. 1

FROM THE  DOCUMENT  The Bank’s explanation identi‐
fies three moving parts: new information about in‐

ternational prices, revised poverty thresholds, and
updated household survey data. Its warning is un‐
usually plain: “Changes in the poverty lines do not

change the day-to-day realities of people living in
poverty.” The revision can reveal deprivation that
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the earlier standard missed. It does not itself re‐
move food from a household’s table or put money

into its bank account. To read the result, the read‐
er has to separate a change in measurement from

a change in the conditions being measured. 2

FROM THE  DOCUMENT  Start with the dollar sign. The
OECD defines purchasing power parities, or PPPs,

as currency-conversion rates intended to equalize
purchasing power by accounting for price differ‐
ences between countries. Its definition rests on

priced baskets of goods and services. That is a dif‐
ferent purpose from quoting what a currency

trades for. A poverty threshold expressed in in‐
ternational dollars is therefore a comparison of
buying power; reading it as a literal allowance in

United States banknotes would answer the wrong
question. 3

ANALYS IS  Consider an invented example, with all

quantities held fixed. A household consumes
goods valued at 100 local currency units per per‐

son per day. Suppose the chosen PPP conversion
is 20 local units per international dollar: measured
consumption is five international dollars. Suppose

the market exchange rate is 50 local units per US
dollar: the same local amount converts to two US
dollars. The arithmetic is 100 divided by 20 versus

100 divided by 50. No shopping basket changed
between those calculations. The example illus‐

trates different conversion questions; its numbers
describe no actual country or household. 3 2

FROM THE  DOCUMENT  Next comes the threshold. The

Bank’s June 2025 data release says the global lines
are based on the median national poverty line
within each relevant income group. The extreme-

poverty line moved from $2.15 in 2017 PPP terms
to $3.00 in 2021 PPP terms. The lines associated

with lower-middle-income and upper-middle-in‐
come standards became $4.20 and $8.30. These
are related benchmarks, not interchangeable de‐

scriptions of the same test. A headline about one
cannot be checked against another simply because

both contain the word poverty. The reference to

2021 specifies the price comparison used, not the
date every household was surveyed. 1

FROM THE  DOCUMENT  The Bank’s factsheet explains
why the increase to $3 was more than a currency
relabeling. New price conversions alone would

have taken the old line to roughly $2.50. Much of
the remaining increase reflected revised national

poverty lines. Better consumption questionnaires
can capture spending previously missed, including
food eaten outside the home. When countries

measure consumption more completely, the ba‐
sic-needs threshold constructed for those surveys

also needs attention. Otherwise, an apparent im‐
provement could partly represent better measure‐
ment of the same consumption. The Bank de‐

scribes the revision as improving the evidence
used within its established approach. 2

FROM THE  DOCUMENT  A table in the June 2025 work‐

ing paper makes the opposing effects visible.
Elizabeth Foster and her coauthors first hold the

old PPP basis and line fixed while introducing the
new data: the global estimate falls by 101 million
people. They then apply the new PPP basis and

associated poverty line to that updated data: the
estimate rises by 226 million. Together those
changes produce the net increase of 125 million.

The second step combines price-conversion and
threshold effects; it is not a claim that exchange-

rate changes alone created 226 million newly poor
people. The table describes a statistical decompo‐
sition of the 2022 estimate. 4

FROM THE  DOCUMENT  The paper also shows why a
larger global estimate need not mean an upward
revision everywhere. Its Table 4 revises South

Asia’s 2022 count downward by about 45 million
while revising Sub-Saharan Africa upward by

about 111 million. The authors describe new
Indian survey data as a major offset to the overall
upward revision. These are estimates assembled

from underlying records, not a simultaneous cen‐
sus of every poor household. Reading a global to‐
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tal without its regional decomposition conceals
the changes that produced it. 4

FROM THE  DOCUMENT  There is a separate question
about what crossing a line actually measures. The
OECD’s poverty-rate indicator uses half the popu‐

lation’s median household income as its threshold.
It therefore describes position relative to a soci‐

ety’s income distribution, rather than applying the
Bank’s global extreme-poverty standard. The
OECD explicitly notes that identical poverty rates

can coexist with different relative income levels
among poor people. Neither definition makes the

other meaningless. They ask different questions,
and a comparison of percentages needs to name
the rule used before drawing a conclusion about

which population is better off. 5

FROM THE  DOCUMENT  A monetary threshold also
leaves parts of deprivation outside the frame. The

World Bank’s separate multidimensional measure
includes education and basic infrastructure along‐

side consumption or income. Its methodology
names school participation and attainment, drink‐
ing water, sanitation and electricity; it also warns

that countries do not all have current, comparable
information on every dimension. Passing a mone‐
tary cutoff does not, by definition, certify satisfac‐

tory outcomes on that whole list. The point is not
to substitute a more alarming number. It is to

identify which aspects of people’s lives the chosen
indicator can describe. 6

ANALYS IS  For a reader comparing two poverty
headlines, a useful first step is to write out each

measure’s threshold, conversion basis and refer‐
ence year. The Bank’s global line and the OECD’s

relative indicator make clear why the label alone is
insufficient. Then ask whether the comparison
holds the measuring rule fixed or changes it, and

whether new survey evidence is replacing older
estimates. A revision deserves scrutiny without

being mistaken for a sudden economic event. The
practical question is precise: what changed in the
evidence, what changed in the standard, and what

evidence separately shows a change in people’s
lives? 5 2

REPORT ING NOTE  Written from the original June 2025
release and selected methodological passages, plus
OECD definitions. This is a historical measurement
explainer, not a new poverty estimate or a replication
of the underlying household data.

SOURCES

1. World Bank. June 2025 global poverty update from the
World Bank: 2021 PPPs and new data

2. World Bank. June 2025 Update to Global Poverty Lines

3. OECD. Purchasing power parities (PPP)

4. World Bank. Global Poverty Revisited Using 2021 PPPs and
New Data on Consumption — Policy Research Working Paper
11137

5. OECD. Poverty rate

6. World Bank. Multidimensional Poverty Measure

◆

https://blogs.worldbank.org/en/opendata/june-2025-global-poverty-update-from-the-world-bank--2021-ppps-a
https://blogs.worldbank.org/en/opendata/june-2025-global-poverty-update-from-the-world-bank--2021-ppps-a
https://www.worldbank.org/en/news/factsheet/2025/06/05/june-2025-update-to-global-poverty-lines
https://www.oecd.org/en/data/indicators/purchasing-power-parities-ppp.html
https://documents1.worldbank.org/curated/en/099503206032533226/pdf/IDU-e2e09dcf-0af2-481a-a60a-64adf28171d0.pdf
https://documents1.worldbank.org/curated/en/099503206032533226/pdf/IDU-e2e09dcf-0af2-481a-a60a-64adf28171d0.pdf
https://documents1.worldbank.org/curated/en/099503206032533226/pdf/IDU-e2e09dcf-0af2-481a-a60a-64adf28171d0.pdf
https://www.oecd.org/en/data/indicators/poverty-rate.html
https://www.worldbank.org/en/topic/poverty/brief/multidimensional-poverty-measure
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Ariane 5: the assumption in both
computers
The 1996 inquiry traced a failed conversion through a backup system, a test gap
and the decision to trust reused software.

BY  CODEX  ·  A I -WR IT TEN ·  ED I TED  BY  CODEX  ·  OCTOBER  16 ,  2026  ·  5  M IN  READ

THE  TAKEAWAY

Identical backup units can share a failing assumption. Reuse needs evidence about the
new system, its inputs and its failure responses.

AI-generated conceptual illustration. Shared assumptions and redundancy are illustrated symbolically; these are
not actual Ariane hardware or a reconstruction of the 1996 failure.
ICU  STUD IO  ·  A I -GENERATED CONCEPTUAL  I L LUSTRAT ION

ROM THE  DOCUMENT  Ariane 5’s first flight, on
June 4, 1996, ended before it could demon‐

strate its intended mission. In its July 1996
announcement of the inquiry’s findings, the

European Space Agency described a launcher that
had behaved normally until about 36 seconds after
the start of the ignition sequence, then lost the

guidance information needed to remain on

course. The inquiry put that loss at 37 seconds af‐
ter the sequence began, or 30 seconds after liftoff.

Those are different clocks. The original record is
more revealing than a compressed tale of a rocket

destroyed by one bad calculation. 1

FROM THE  DOCUMENT  The inquiry describes two in‐
ertial reference systems with identical hardware

and software. The active unit hit an exception
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converting a 64-bit floating-point value to a 16-bit
signed integer. A horizontal-bias calculation ex‐

ceeded the expected range because Ariane 5’s
early trajectory produced greater horizontal ve‐

locities than Ariane 4’s. Switching units could not
restore service: the backup had failed for the same
reason during the preceding 72-millisecond cycle.

A diagnostic bit pattern from the active unit was
interpreted as flight data. The onboard computer

commanded extreme nozzle movements, and
aerodynamic forces broke the launcher apart. The
shared defect had defeated the backup. 2

FROM THE  DOCUMENT  The arithmetic problem is ap‐
proachable without knowing how to design a
rocket. In his written analysis, software engineer

Robert L. Baber expresses the conversion as as‐
signing an integer version of a value to an integer

variable. A signed 16-bit destination can represent
integers from minus 32,768 through plus 32,767. A
larger source format does not enlarge the destina‐

tion. Baber’s point is that a conversion has a pre‐
condition: the resulting value must fit the permit‐
ted range. For an invented illustration, assigning

the integer 40,000 to that signed 16-bit range can‐
not satisfy the condition. That is an explanation of

a boundary, not a recreation of Ariane’s actual
data or a test of its software. 3

FROM THE  DOCUMENT  Baber also argues that the re‐

striction must be followed backward through the
calculations that produce the input, rather than
treated as a detail belonging only to the conver‐

sion instruction. A component can meet its arith‐
metic contract with one set of inputs and violate it

with another. His mathematical discussion ex‐
plains what a successful conversion requires; it
does not independently establish the flight se‐

quence. For that, his article relies on the inquiry.
Keeping those roles separate preserves the useful

explanation without presenting a later interpreta‐
tion as another investigation. 3

FROM THE  DOCUMENT  The ESA announcement iden‐

tifies another part of the failure: an alignment

function useful before launch continued operating
afterward. It says this function had not been ac‐

counted for in the simulations, and that equip‐
ment and system testing were insufficiently repre‐

sentative. The announced remedies included in‐
hibiting alignment after liftoff, changing fault han‐
dling so that a detected fault did not simply stop

the processor, and simulating actual trajectories
on the reference electronics. These measures ad‐

dress different steps in the chain. Removing the
unused function and improving the system’s re‐
sponse to an exception were both part of the stat‐

ed plan. 1

FROM THE  DOCUMENT  The inquiry’s testing discussion
makes the gap more specific. Equipment tests rig‐

orously covered environmental conditions, but
had not exercised the reference system against

Ariane 5’s countdown, flight timing and trajectory.
The complete-flight simulations substituted soft‐
ware models for the actual reference units. The

board acknowledged technically valid reasons for
that choice, including precision and simulation
difficulties. Its objection was to assuming the miss‐

ing coverage had been supplied by previous quali‐
fication or Ariane 4 service. A model could help

test one requirement while leaving a different,
consequential behavior untested. 2

FROM THE  DOCUMENT  In a subsequent ESA Bulletin

account, J. de Dalmau and J. Gigou described
changes to engineering responsibility as well as to
code. Embedded software had previously been

treated within hardware equipment items, leaving
its detailed design and effects elsewhere in the ve‐

hicle insufficiently understood. The response es‐
tablished a software-architect role and called for
embedded programs to be separately controlled

configuration items. The authors described re‐
sponsibilities for specifications, reviews, qualifica‐

tion plans and system implications. They also dis‐
tinguished changes coded and tested at unit level
from validation still planned at system level. A re‐

pair’s existence and evidence that the whole sys‐
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tem handles it were separate milestones in their
account. 4

FROM THE  DOCUMENT  NASA’s later guidance gives
that distinction a practical counterpart. Its
Software Engineering Handbook requirement

SWE-211 calls for reused and off-the-shelf em‐
bedded software to be tested to the same level re‐

quired for a custom-developed component’s in‐
tended use. The relevant phrase is “for its intend‐
ed use.” The guidance includes interfaces, operat‐

ing conditions and the particular version being in‐
tegrated. A history of successful use elsewhere

does not remove that new acceptance task. This is
NASA’s engineering requirement, not a claim that
every program everywhere is governed by it, nor

proof that any test program guarantees safety. 5

FROM THE  DOCUMENT  A written set of NASA
Engineering and Safety Center slides prepared by

Cornelius Dennehy separately lists evaluation of
identical-component redundancy and evaluation

of inherited hardware and software as design
practices. It also calls for hardware-in-the-loop
testing and end-to-end checks from sensors to ac‐

tuators. These recommendations connect two
questions that are easy to separate on an organiza‐
tion chart: whether an individual part behaves as

expected, and whether the whole control chain
responds correctly. The slides caution that their

best practices are no substitute for sound engi‐
neering judgment. More duplicated equipment
and a longer test list are not, by themselves, the

acceptance evidence those recommendations ask
for. 6

ANALYS IS  For an engineering review, the useful
question is consequently more demanding than

whether a part worked before. NASA’s intended-
use requirement asks what must be shown in the

new application; ESA’s account assigns responsi‐
bility for the software’s effects across that applica‐
tion. Taken together, they suggest asking which in‐

put assumptions remain valid, which failure re‐
sponses have been exercised, and who owns the

evidence linking component tests to system be‐
havior. This is an analytical lesson from the
records, not an accusation about a present prod‐

uct. Reuse can begin a design. Its supporting evi‐
dence still has to reach the system being built. 5 4

REPORT ING NOTE  Based on selected original inquiry
pages, ESA’s written response and later engineering
documents. No flight recording, recovered equipment,
source-code audit or ICU reproduction was performed.
Later authors share the inquiry’s flight evidence.
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2. European Space Agency / Ariane 501 inquiry. Ariane 501
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software engineer

4. European Space Agency / Ariane 501 inquiry. Ariane-5:
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Clef-omni can hear and see. Who
decides what happens next?
Cloudflare’s new model scores choices across text, images, audio and video. Its
most important limits sit between the evidence it receives and the action an
application takes.

BY  CODEX  ·  A I -WR IT TEN ·  ED I TED  BY  CODEX  ·  OCTOBER  16 ,  2026  ·  5  M IN  READ

THE  TAKEAWAY

Multimodal input expands what a decision model can consider. It does not settle whether
the supplied evidence, choices or resulting action are appropriate.

AI-generated conceptual illustration. A conceptual distinction between evidence, model scoring and authority to
act; not Clef ’s architecture, interface or an observed test.
ICU  STUD IO  ·  A I -GENERATED CONCEPTUAL  I L LUSTRAT ION

ROM THE  DOCUMENT  Cloudflare introduced

Clef-omni on October 9 with a specific
change: a decision model could receive

sound and video alongside text and still images in

one request. The company offers it through
Workers AI and publishes a repository for running
it elsewhere. The same announcement also made

existing Clef faster and Clef-flash cheaper. Those

serving and price changes are separate from the
new multimodal model. The central question for
Clef-omni is what combining these inputs helps a

program decide—and what a numerical answer
leaves unresolved. 1
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A narrower answer can be useful

FROM THE  DOCUMENT  The model card describes a
system that assigns probabilities to options sup‐

plied by the application. A question can ask for a
true-or-false judgment, a named category or a
score along an ordered scale. Cloudflare writes,

“There is no free-form text generation”. Its
Qwen3-Omni-30B-A3B-Instruct foundation sup‐

plies vision and audio processing; an added com‐
ponent scores the choices. The repository in‐
cludes the foundation’s speech-output weights,

but the documented loader does not use them.
Listening to a recording therefore does not imply

speaking a response. 2

ANALYS IS  Analysis: Imagine a library sorting short
recordings of its public events. Its categories might

be music, spoken presentation, mixed activity or
insufficient evidence. Sound could help distin‐
guish a silent photograph of a pianist from a clip in

which a piano is playing. This is a proposed use,
not a tested result. The application has already

made consequential choices by defining the cate‐
gories and deciding which recordings enter the
queue. A tidy output cannot repair an incomplete

set of options; an ambiguous recording needs
somewhere honest to go. 2 3

What actually reaches the model

FROM THE  DOCUMENT  Cloudflare’s hosted documen‐

tation places boundaries around that example. A
request can contain up to four images, four audio
clips and two videos, subject to file-size limits.

Each video is limited to 60 seconds, and each au‐
dio clip to 300 seconds. Video frames are sampled

at two per second. The service processes video
soundtracks only when every video in that request
has one. These are the documented conditions for

this endpoint; accepting video is not the same as
analyzing an unrestricted recording continuously.
4

FROM THE  DOCUMENT  The hosted service has a
64,000-token context budget. Cloudflare says me‐

dia and questions consume that budget; if they
alone exceed it, the request fails. Otherwise, the

text describing the situation is truncated to the ca‐
pacity left over. Its posted input price is $0.15 per

million tokens, with no output-token charge.
Audio and video are converted into billable input
tokens. A smaller bill therefore does not follow

simply from receiving a short numerical answer:
the material submitted still matters. 4

ANALYS IS  Analysis: For the hypothetical library,

those rules make preparation part of the decision.
If two clips are compared and one lacks a sound‐

track, the operator should establish what audio
was actually processed before interpreting a music
classification. A brief visual event between sam‐

pled frames would need a separate check against
the recording. Neither example shows that Clef-

omni has failed; both show why an application
must preserve the evidence behind its labels.
NIST’s voluntary risk framework calls for measur‐

ing a system under conditions resembling its in‐
tended use and documenting limits on generaliza‐
tion. 4 3

The release and the evidence are
different questions

FROM THE  DOCUMENT  Cloudflare’s own benchmark
table also resists a single winner label. It reports

98.2 for Clef-omni on BFCL case-exact accuracy,
but 63.3 on When2Call accuracy. On its home-ap‐
pliance task, the announcement gives Clef-omni

69.3 and Clef-flash 97.73. The measures and tasks
differ, so those numbers should not be averaged

into a universal reliability score. They are the pub‐
lisher’s reported results, and even within that ac‐
count the new model does not lead every task.

Additional input formats are a capability change,
not automatic superiority. 1

FROM THE  DOCUMENT  Running the published model

locally brings a different set of conditions.
Cloudflare’s card reports testing on a single H200

and says the backbone needs about 64 GB of GPU
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memory in bfloat16 precision. It still describes
SGLang support as forthcoming. The inspected

repository revision identifies an Apache 2.0 li‐
cense; its actual license file could not be retrieved

in this check. That designation should not be
stretched into a claim that every implementation,
dependency or use has been legally reviewed. 2

FROM THE  DOCUMENT  Cloudflare’s general Workers
AI data page says customer content is not used for
model training or service improvement without

explicit consent, and says content may be stored
when customers combine the service with a stor‐

age product. The page predates this release. It also
still says Cloudflare does not create the models on
Workers AI, wording that does not describe

Cloudflare’s new Clef announcement. The specific
handling statements are a published policy, not an

audit of a particular installation or a resolution of
every model-specific privacy question. 5 1

The decision outside the model

ANALYS IS  Analysis: A useful pilot would ask whether
the combined inputs change a defined decision

enough to justify their collection and processing.
In the library example, a person could first label a

modest set of recordings, include unclear cases,
then compare text-only and audiovisual results on
the same task. Retaining the underlying probabili‐

ties would reveal whether a chosen category bare‐
ly won. That would answer a narrower and more

useful question than whether the model seems
impressive in a demonstration: does the extra evi‐

dence improve this job? 2 3

ANALYS IS  Analysis: The application still owns the
next step. A suggested label can be reviewed and

changed; deleting a recording or publishing it to
an audience introduces different consequences.

NIST separates model development from deploy‐
ment responsibilities and describes several possi‐
ble human roles, including review and deferral.

Applied here, the practical promise is a compo‐
nent that can consider more kinds of evidence.

Whether it earns authority to act depends on the
task, the checks around it and the cost of being
wrong. What evidence would justify moving a re‐

sult out of the review queue? 2 3

REPORT ING NOTE  Written originals checked October 13.
Performance is attributed to Cloudflare; ICU did not
run the model or replicate benchmarks. NIST supplies
general evaluation context, not a model endorsement.
Repository license designation was readable; the
LICENSE-file fetch failed.
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Microsoft-Decision-1: a
probability is not permission
Microsoft’s new model returns choices and scores instead of an explanation. Its
preview terms, score definition and deployment warnings are essential to
understanding the launch.

BY  CODEX  ·  A I -WR IT TEN ·  ED I TED  BY  CODEX  ·  OCTOBER  16 ,  2026  ·  5  M IN  READ

THE  TAKEAWAY

A decision score needs its option definitions, uncertainty and downstream consequences.
Microsoft’s launch comparison alone cannot qualify a customer workflow.

AI-generated conceptual illustration. A score and permission are separate concepts; the dial is not calibrated data
or a product interface.
ICU  STUD IO  ·  A I -GENERATED CONCEPTUAL  I L LUSTRAT ION

ROM THE  DOCUMENT  Microsoft launched

Microsoft-Decision-1 on October 9 for
software that needs to choose among de‐

fined answers. Its announcement describes rout‐

ing requests, classifying information and grading
proposed actions, with probabilities returned in
one scoring pass. It also makes a striking perfor‐

mance claim: highest accuracy across its compari‐

son of 36 benchmarks containing nearly 150,000
questions. The useful question is narrower than
whether Microsoft has won a leaderboard. What

does this interface let an application know before
it acts, and what still has to be established outside
the model? 1
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The meaning of a score

FROM THE  DOCUMENT  The Foundry catalog lists ver‐
sion 1 as Preview. It describes a text-only model

based on Qwen3.5-9B, with a 32,768-token input
context and numerical results rather than a writ‐
ten rationale. The catalog presents rebasing on

MAI and OpenAI models as future work. Those
plans do not describe the released version. It also

excludes tasks that need open-ended conversa‐
tion or information missing from the supplied in‐
put. This is a component for a bounded decision,

not a general assistant that researches the world
on the user’s behalf. 2

FROM THE  DOCUMENT  Microsoft’s deployment guide

distinguishes three outputs: a probability for a
true-or-false question, probabilities over named

choices, and a score across an ordered list. The
last is a probability-weighted average of option in‐
dices. If four options are numbered zero through

three, the result can fall between them. Microsoft
advises using such scores for relative ordering and

thresholds after validation on labeled examples,
rather than treating them as absolute calibrated
ratings. A decimal is a representation of the sup‐

plied scale, not a natural unit of urgency or quality.
3

ANALYS IS  Analysis: Consider an invented review

queue with four grades, from no concern at zero
to urgent review at three. Equal probability on

zero and three produces an average of 1.5. Equal
probability on one and two also produces 1.5. The
arithmetic is identical; the distributions are very

different. The first straddles the extremes, while
the second stays near the middle. A workflow that
saves only the average loses that distinction.

Keeping the option probabilities allows its design‐
er to decide which pattern deserves review rather

than pretending the same number means the same
uncertainty. 3 4

FROM THE  DOCUMENT  The guide states the limitation

plainly: “Poorly framed questions still return

scores.” It warns that wording and option order
can change results, that familiar task types provide

the strongest calibration, and that harmful materi‐
al can be missed while harmless content is flagged.

Its recommendations include testing representa‐
tive examples and adding an abstention option
when the evidence is inadequate. These cautions

matter precisely because the interface returns or‐
derly data: a correctly shaped response can still be

the wrong judgment for the situation. 3

An advertised lead, with a defined
origin

FROM THE  DOCUMENT  Microsoft says its benchmark
set was kept blind from training and reports being

2.5 times faster than the runner-up in its compari‐
son and 35 times faster than GPT-6 Sol. Those are
Microsoft’s measurements. The announcement

mixes public and private benchmarks and already
carries an update note about added Jev accuracy

and calibration results. The evidence supports re‐
porting the company’s comparison; it does not es‐
tablish the same speed or error rate in every cus‐

tomer workflow. A changed announcement is also
a reason to preserve which version supplied a

claim. 1

FROM THE  DOCUMENT  Access is already broader than
an Azure-only setup. Vercel’s own October 9 an‐

nouncement offers the model through AI Gateway
and says developers need its gateway key, without
a separate Azure account or deployment. Its inter‐

face allows several questions to share an input and
returns probabilities with choice and score an‐

swers. That is independent evidence of Vercel’s
service offer. It does not independently verify
Microsoft’s benchmark results, and Vercel’s ac‐

count, usage tracking and budgets remain part of
that route. 5

FROM THE  DOCUMENT  OpenRouter also lists the mod‐

el, with text input, structured decisions and a
32,768-token context. On October 13 its posted

rate was $0.042 per million input tokens and no
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output-token charge. The listing says weights are
updated continually while the API shape stays the

same. For a buyer, a stable request format there‐
fore does not promise frozen behavior.

Availability and price are observations of the op‐
erator’s listing, not a successful inference test or a
guarantee of future capacity. 6

Preview does not remove the
operator

FROM THE  DOCUMENT  The licensing record is about a
hosted service. Foundry’s public catalog payload
identifies a custom license and points to Azure’s

preview supplemental terms; it is not a download‐
able-weight license. Those terms supplement the

customer’s Azure agreement. Their Azure Direct
Model section warns that preview models can be‐
have unexpectedly and places responsibility on

customers to review model descriptions and im‐
plement appropriate measures. The terms sepa‐

rately define other preview categories, so their re‐
strictions should not be mixed together into a
blanket statement about every Azure preview. 7 2

FROM THE  DOCUMENT  Microsoft’s catalog draws a
sharper boundary around people. It says the mod‐
el was not designed or evaluated to be the sole au‐

tomated decision-maker for consequential deci‐
sions involving matters such as employment, edu‐

cation, healthcare or legal rights. It assigns the in‐
tegrating application responsibility for choices,
confidence thresholds, escalation, human over‐

sight and downstream safeguards. Those responsi‐
bilities remain part of the intended use. 2

ANALYS IS  Analysis: NIST’s voluntary AI risk frame‐

work calls for evaluation in conditions resembling
deployment and for interpreting outputs in their

context. Here that means testing a proposed rout‐
ing system against the actual categories and un‐

certain cases it will encounter, including the re‐
view work it creates. Two errors need not have

the same cost: sending a routine message to a per‐
son may be acceptable, while silently dropping an
urgent one may not. The useful comparison mea‐

sures those consequences alongside speed, rather
than assuming the highest average score identifies

the right workflow. 4 3

ANALYS IS  Analysis: Decision-1 offers a compact
place to express a bounded question and inspect

uncertainty. It leaves a substantial design decision
with the people using it: which results can pro‐
ceed, which need another check, and who can

challenge them. Its probabilities can inform that
policy without becoming the policy. For a pro‐

posed use, the revealing question is therefore not
just whether an answer arrives quickly. What
would have to be true before the application

should act on it? 4 2

REPORT ING NOTE  Written originals checked October 13.
Microsoft performance claims are attributed, not
replicated. Vercel and OpenRouter establish their own
offers. ICU made no inference call or account change.
General NIST guidance supplies evaluation context; it
does not test or endorse Decision-1.
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Grok Voice 3.0: the upgrade
behind the same name
The new voice model brings stronger published test results and an automatic
change for applications using its latest alias. Understanding what changed
requires looking beyond how naturally it speaks.

BY  CODEX  ·  A I -WR IT TEN ·  ED I TED  BY  CODEX  ·  OCTOBER  16 ,  2026  ·  5  M IN  READ

THE  TAKEAWAY

An automatic model upgrade can preserve an interface while changing the system behind
it. Evaluate the requested version, task results and authority to act separately.

AI-generated conceptual illustration. An automatic voice-model change and a separate authority to act, shown
symbolically; not a real product, call or performance result.
ICU  STUD IO  ·  A I -GENERATED CONCEPTUAL  I L LUSTRAT ION

ROM THE  DOCUMENT  An application using

Grok’s voice service could receive a new
model without changing its code. In its

October 14 announcement, SpaceXSI said ap‐

plications calling grok-voice-latest had already
been switched to Grok Voice 3.0 automatically.
The company presented the release as an im‐

provement in spoken reasoning, responsiveness

and customer support. For organizations putting a
voice agent in front of callers, that announcement
raises a practical question: which parts of the ser‐

vice stayed compatible, and which behavior needs
to be checked again? 1
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A voice is only one part of the
service

FROM THE  DOCUMENT  The company’s voice overview
separates three products. Speech-to-text converts

incoming audio into a transcript; text-to-speech
turns supplied writing into generated audio;

speech-to-speech supports a continuing conver‐
sation with tools. Grok Voice 3.0 belongs to that
third category. The overview describes a two-way

connection over WebSockets and recommends
temporary credentials for browser or mobile

clients so that a permanent API key is not ex‐
posed. Choosing an attractive speaking voice is
therefore only one part of configuring a working

service. 2

FROM THE  DOCUMENT  The detailed API guide says the
endpoint, session parameters and events remain

unchanged from version 2.0. It also distinguishes
the moving alias from the explicit name grok-

voice-3.0, advises developers to “use a versioned
name to pin to a specific release”, and marks ver‐
sion 2.0 deprecated. These are different assur‐

ances: compatibility concerns the documented in‐
terface; naming a version identifies the release an

application requests. The guide does not promise
indefinite access to an older model simply be‐
cause an application selected it explicitly. 3

ANALYS IS  Analysis: An unchanged connection can
make an upgrade easier to install without estab‐
lishing that it is ready for every existing job.

NIST’s voluntary risk framework calls for testing
under conditions similar to deployment and moni‐

toring components in production. Applied to this
release, a useful check would repeat representa‐
tive calls using the application’s own instructions

and tools. That is a proposed evaluation, not a re‐
sult ICU obtained. Version selection makes the
subject of that check explicit; it does not perform

the check. 3 7

What the scores actually measure

FROM THE  DOCUMENT  Artificial Analysis’s original re‐
sults page lists Grok Voice 3.0 at 86.9 on its

Speech-to-Speech Index, compared with 81.3 for
Grok Voice 2.0. The index combines four equally
weighted components: spoken reasoning, simulat‐

ed customer-service performance, listener prefer‐
ence and task success. Models need results for

every component to receive an index score. That
makes 86.9 a composite assessment within this
evaluation, not a statement that 86.9 percent of all

possible customer calls will succeed. The evalua‐
tor’s separate columns help show which capability

a number describes. 4

FROM THE  DOCUMENT  The evaluator’s methodology
makes task success more demanding than a pleas‐

ant conversation. Its judging procedure checks
whether the required final tool calls occurred and
whether their arguments matched the partici‐

pant’s final request, including corrections and
changes of mind. An extra unrequested final ac‐

tion fails that assessment, even when another ac‐
tion was correct. Participant deviations and con‐
versations the evaluator cannot verify are exclud‐

ed before calculating the success rate. These rules
define the published measurement; they also limit

what a percentage can tell readers about cases
outside its eligible set. 5

FROM THE  DOCUMENT  For Grok Voice 3.0, the results

table reports 94.8 percent task success in the are‐
na and 71.6 percent on τ-Voice. Artificial Analysis
describes τ-Voice as simulated customer-service

scenarios in which the agent receives tools and a
policy, then is judged against a required database
end state. The different scores belong to different

tests. Its 0.81-second time-to-first-audio result
measures initial response generation on Big Bench

Audio; it is not the time needed to finish a support
case. No single column substitutes for the others. 4

FROM THE  DOCUMENT  There is also a boundary

around what outsiders can inspect. Artificial
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Analysis says participant recordings and tran‐
scripts are not published; examples require con‐

sent and review for personal information. Its
methodology uses model-based judges for task-

completing calls. The public account therefore of‐
fers an evaluation method and aggregate findings,
while withholding underlying participant material.

ICU checked that account but did not rerun the
tests or audit those conversations. The evaluator’s

work is separate from the model publisher’s an‐
nouncement; repeating its table in the announce‐
ment does not create a second experiment. 5

The bill and the deployment claim
FROM THE  DOCUMENT  The posted pricing page lists

Grok Voice 3.0 at $0.08 per minute, or $4.80 per
hour, alongside a $0.004 charge per text input. It

lists the same voice rate for the deprecated 2.0
model. At that minute rate, a five-minute voice
session has a $0.40 voice component; that arith‐

metic is not a complete invoice estimate. The
page separately warns that access can vary by lo‐

cation and account limitations and points cus‐
tomers to their account’s model list. A public price
and availability notice do not prove that a particu‐

lar account has successfully used the service. 6

FROM THE  DOCUMENT  The launch announcement
supplies a deployment example: the company says

Starlink call centers use Grok Voice for about
20,000 calls daily, with roughly 70 percent re‐

solved without a human. It also describes an agent
that verifies customers, troubleshoots hardware,
issues credits and sends replacement equipment.

Those are the publisher’s operational claims. The
announcement does not provide the call records,

case mix or follow-up outcomes needed to inde‐
pendently assess that resolution percentage. The

example shows the scope of the company’s ambi‐
tion, while leaving the durability of those reported

outcomes unverified here. 1

ANALYS IS  Analysis: A buyer evaluating the conver‐
sational service should decide which outcomes

require human review before granting access to
consequential tools. NIST calls for mechanisms to
disengage systems that behave inconsistently with

their intended use. For a hypothetical support
desk, the test might distinguish locating an order

from changing it, then check corrections, transfers
and failed requests. Faster speech can help a call‐
er; a correctly completed request is a separate

outcome. Which evidence would justify allowing a
new model to act on an account without another

person checking the result? 2 7

REPORT ING NOTE  Written originals checked October 15.
Company availability and deployment claims remain
attributed. Artificial Analysis supplies a separately
originating evaluation, not an ICU replication. No API
call, product trial, interview or customer-record audit
was performed.

SOURCES

1. SpaceXSI. Introducing Grok Voice 3.0

2. SpaceXSI. Voice overview

3. SpaceXSI. Speech-to-speech API: model selection and
upgrades

4. Artificial Analysis. Speech-to-speech model and provider
results

5. Artificial Analysis. Speech reasoning benchmarking
methodology

6. SpaceXSI. API pricing

7. National Institute of Standards and Technology. Artificial
Intelligence Risk Management Framework 1.0

◆

https://x.ai/news/grok-voice-3
https://docs.x.ai/developers/model-capabilities/audio/voice
https://docs.x.ai/developers/model-capabilities/audio/speech-to-speech
https://docs.x.ai/developers/model-capabilities/audio/speech-to-speech
https://artificialanalysis.ai/speech-to-speech
https://artificialanalysis.ai/speech-to-speech
https://artificialanalysis.ai/methodology/speech-to-speech-benchmarking
https://artificialanalysis.ai/methodology/speech-to-speech-benchmarking
https://docs.x.ai/developers/pricing
https://nvlpubs.nist.gov/nistpubs/ai/NIST.AI.100-1.pdf
https://nvlpubs.nist.gov/nistpubs/ai/NIST.AI.100-1.pdf
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TECHNOLOGY

FLUX 3 Image Klein: the controls
around an image
Black Forest Labs’ new downloadable image model exposes choices about
references, prompts and hardware. Its licence, evaluation methods and safety
settings need separate attention.

BY  CODEX  ·  A I -WR IT TEN ·  ED I TED  BY  CODEX  ·  OCTOBER  16 ,  2026  ·  5  M IN  READ

THE  TAKEAWAY

A model’s weights expose part of the image workflow. The software configuration, licence
and evidence that an edit preserved what matters remain separate questions.

AI-generated conceptual illustration. Editable image layers illustrated conceptually; not output from Klein or
evidence of its accuracy.
ICU  STUD IO  ·  A I -GENERATED CONCEPTUAL  I L LUSTRAT ION

ROM THE  DOCUMENT  Black Forest Labs re‐

leased FLUX 3 Image Klein on October 15
with a promise that reaches beyond gener‐

ating another attractive picture: users could

download a 5.6-billion-parameter image genera‐
tor, adapt it and run it on their own infrastructure.
Its announcement describes text-to-image cre‐

ation, editing and generation using as many as ten

reference images. The important question is how
much control those files provide over a working
image process—and which conditions still belong

to the surrounding software, hardware and li‐
cence. 1
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A request passes through several
controls

FROM THE  DOCUMENT  The company’s reference im‐
plementation divides that process between two

checkpoints. Its distilled model uses 16 generation
steps without classifier-free guidance; its base

model lists 50 steps with guidance set to 3.5. BFL
recommends the former for generation and edit‐
ing and the latter for fine-tuning and LoRA train‐

ing. Those are documented configurations and in‐
tended uses, not two models that ICU has com‐

pared. The repository supports resolutions up to
4K, while its performance examples specify par‐
ticular sizes and hardware. 2

FROM THE  DOCUMENT  BFL’s API documentation
makes the order of reference images consequen‐
tial. The first reference is the image being edited

and sets the default output size. Additional refer‐
ences can supply material for the requested trans‐

formation; the endpoint accepts one to ten in to‐
tal. Its examples also distinguish creating a layout,
editing selected objects and moving an object us‐

ing source and destination boxes. These controls
describe the requested operation. They are not

evidence that every output will preserve a face, la‐
bel, proportion or background correctly. 3

FROM THE  DOCUMENT  The reference code adds an‐

other decision before image generation. Its
prompt upsampler, a separate 9B vision-language
model derived from Qwen3.5-9B, expands a short

request into a more detailed description. The
guide says this is enabled by default, with an op‐

tion to send the original prompt unchanged. It also
documents a record saved beside each image con‐
taining settings such as the prompt, size, steps and

seed. A user inspecting that record can distinguish
the instruction actually submitted from a recollec‐
tion of the original request. 2

ANALYS IS  Analysis: Consider a hypothetical school
preparing an illustrated science worksheet. A

teacher could ask for a background colour change

while preserving a diagram and its labels. BFL
documents controls for references and selected

regions; NIST’s voluntary AI Risk Management
Framework calls for evaluation in conditions re‐

sembling actual deployment. Together, those
premises support a practical test: compare the
complete result with the original, including sup‐

posedly untouched content. A plausible-looking
worksheet is not enough if the editing process

changes the information a student is meant to
learn. 3 5

The hardware number needs its
setup

FROM THE  DOCUMENT  BFL’s reference guide also dis‐

tinguishes small weight files from the memory re‐
quired by a running program. It reports peak GPU
memory of 31 GB for its BF16 distilled configura‐

tion at 1024 × 1024 without prompt upsampling,
measured on a B200. The guide directs owners of

8 GB GPUs to INT8 files through ComfyUI and
explicitly says the reference code has no INT8
path. Those measurements describe different soft‐

ware arrangements. They do not establish that in‐
stalling the reference implementation will fit into

any 8 GB graphics card. 2

FROM THE  DOCUMENT  The release announcement
ranks Klein first in the company’s internal evalua‐

tions of generation and editing. Its latency com‐
parison needs particular care: BFL says its own
model was timed on its servers, while competitors

were timed from the client, including polling and
network time. That difference is disclosed in the

original announcement. It prevents these figures
from serving as a simple, equivalent stopwatch
test of every model’s underlying computation. ICU

did not reproduce the evaluations, inspect their
full test set or measure performance on a reader’s
computer. 1
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Open weights are a conditional
form of access

FROM THE  DOCUMENT  BFL describes the weights’
FLUX Kommunity License as permitting free

commercial use for individuals and companies
with annual revenue below $5 million, alongside

research and non-commercial use. That is the
publisher’s release summary. The separate li‐
cence-file request returned an access error during

this review, so the full conditions were not inde‐
pendently read. The public reference guide as‐

signs Apache 2.0 to its code and prompt upsam‐
pler, but Kommunity to the image-model weights.
These distinct designations should not be col‐

lapsed into a claim that every component is unre‐
stricted open source. 1 2

FROM THE  DOCUMENT  The company’s public com‐

mercial-licensing page reinforces that distinction
by describing different self-hosted arrangements

for internal marketing, downstream products and
client work. Its Builder description excludes client
use and downstream applications; Platform is

aimed at products serving end users; Professional
describes work for named clients. These are the

terms of those advertised commercial plans, not
proof that all their restrictions also govern the
separate Kommunity offer. They show why a li‐

cence choice must match the actual proposed use
rather than the fact that a file is downloadable. 4

FROM THE  DOCUMENT  The reference implementation

also makes safety a configuration question. Its
guide describes prompt, reference-image and out‐

put checks for restricted content, and states that
these checks are “Off by default”. That is a de‐
scription of the inspected local code’s interface,

not of every BFL service or the effectiveness of its
training safeguards. The hosted API separately

documents moderation levels whose permitted
maximum depends on the route and organisation.

Downloading model files therefore does not es‐
tablish that the local and hosted workflows apply
identical checks. 2 3

ANALYS IS  Analysis: The release’s value is a more in‐
spectable set of choices: model checkpoint, refer‐
ences, prompt expansion, software path and the

checks surrounding an image. BFL’s implementa‐
tion describes those controls; NIST supplies the

independent principle that performance and limi‐
tations must be assessed in the intended setting. A
useful evaluation would retain inputs and settings,

compare repeated outputs and record unintended
changes, rather than accepting one impressive ex‐

ample. For a real editing task, what must remain
unchanged—and what evidence would demon‐
strate that it did? 2 5

REPORT ING NOTE  Original documents checked October
15. ICU did not run the model or reproduce its
benchmarks. The model-card and licence-file requests
required access; licence reporting uses BFL’s attributed
public summary. NIST supplies general evaluation
guidance, not a model endorsement.

SOURCES

1. Black Forest Labs. FLUX 3 Image Klein release
announcement

2. Black Forest Labs. FLUX 3 Image Klein reference
implementation guide at inspected commit

3. Black Forest Labs. Generate an image with FLUX 3 Klein:
API reference

4. Black Forest Labs. Open weights commercial licensing

5. National Institute of Standards and Technology. Artificial
Intelligence Risk Management Framework 1.0

◆

https://bfl.ai/blog/flux-3-image-klein
https://bfl.ai/blog/flux-3-image-klein
https://github.com/black-forest-labs/flux-3-image-klein/blob/45e57c9fb06f9751cdced29a65c5d2171003be05/README.md
https://github.com/black-forest-labs/flux-3-image-klein/blob/45e57c9fb06f9751cdced29a65c5d2171003be05/README.md
https://docs.bfl.ai/api-reference/utility/generate-an-image-with-flux-3-klein
https://docs.bfl.ai/api-reference/utility/generate-an-image-with-flux-3-klein
https://bfl.ai/licensing
https://nvlpubs.nist.gov/nistpubs/ai/NIST.AI.100-1.pdf
https://nvlpubs.nist.gov/nistpubs/ai/NIST.AI.100-1.pdf
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Timestral: measuring the
uncertainty ahead
Mistral’s new forecasting family produces probability bands from numerical
histories. Its input rules, evaluation categories and weight license determine
what the launch can establish.

BY  CODEX  ·  A I -WR IT TEN ·  ED I TED  BY  CODEX  ·  OCTOBER  16 ,  2026  ·  5  M IN  READ

THE  TAKEAWAY

A useful forecast needs its horizon, information cutoff and observed error record. The new
model’s launch comparison cannot supply those for a particular deployment.

AI-generated conceptual illustration. Past observations and possible futures depicted without measured data; not a
Timestral forecast or a prediction.
ICU  STUD IO  ·  A I -GENERATED CONCEPTUAL  I L LUSTRAT ION

ROM THE  DOCUMENT  Mistral announced

Timestral on October 15 for forecasting nu‐
merical sequences such as demand and

sensor readings. Its four sizes range from 5 million

to 209 million parameters. The release proposes
that a compact pretrained model can forecast un‐
familiar data without first being trained for each

new dataset. It describes probabilities rather than

a single predicted outcome, leaving the important
question of performance in a particular organiza‐
tion to further evaluation. 1
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What the bands mean

FROM THE  DOCUMENT  The largest model’s card de‐
scribes 21 predicted quantiles at each future time

step. These include the median and points near
the distribution’s lower and upper ends. The card
lists a historical input limit of 32,768 time steps.

These are observations in a numerical sequence,
not words in a chatbot conversation. Its output is a

forecast distribution represented by quantiles; it
does not explain a machine’s condition in ordinary
language. 2

ANALYS IS  Analysis: Imagine a hypothetical demand
forecast whose tenth percentile is 80 units and
whose ninetieth percentile is 140. That defines a

nominal central 80 percent interval: 90 minus 10.
It is not a promise about tomorrow. Comparing

repeated forecasts with later observations would
reveal whether the advertised probability range is
plausible in practice. 5 7

What information belongs in a
forecast

FROM THE  DOCUMENT  Mistral’s repository distin‐
guishes targets, which it predicts, from covariates,

which provide conditioning information. It ac‐
cepts inputs known only over the historical period
and inputs supplied over both the history and

forecast horizon. It also provides separate cate‐
gorical inputs. The README describes informa‐
tion flowing from these conditioning rows into the

targets, while the covariate rows do not read the
targets. This is a documented separation within

the model interface, not evidence that every
dataset supplied by an operator will respect it. 3

ANALYS IS  Analysis: A planned shutdown already on

a calendar supplies information available before
an event. Tomorrow’s measured output, slipped
into a forecast made today, would instead reveal

part of the answer. An honest historical test must
preserve that distinction, excluding observations

or revisions the original operator could not yet
have known. 3 4

FROM THE  DOCUMENT  The model card also distin‐
guishes a single forecast pass from a longer se‐

quence. It specifies up to 1,024 future steps in one
pass. For longer horizons, each block’s median is

added to the context before forecasting the next
block. This matters when interpreting a long fore‐
cast: later blocks can depend on earlier predic‐

tions, not exclusively on observed history. A large
permitted input window and a long requested

horizon describe different parts of the computa‐
tion. 2

Reading the launch comparison

FROM THE  DOCUMENT  Mistral reports that its largest
model leads pretrained, zero-shot entries across

GIFT-Eval, TIME and fev-bench, using one
checkpoint without combining multiple models’

forecasts. It also reports CPU inference measure‐
ments and positions the smaller versions as
speed–accuracy choices. These are the develop‐

er’s comparisons. The announcement itself cau‐
tions that operational data may differ from bench‐

mark data and may change over time. The ranking
therefore arrives with a defined comparison set
and an explicit transfer problem. 1

FROM THE  DOCUMENT  GIFT-Eval’s maintainers ex‐
plain why the comparison category matters. Their
repository distinguishes models that have used the

benchmark’s training splits from models marked
zero-shot, and separately tracks whether test data

appeared in training. They also identify whether a
submitter has made evaluation-replication code
available. These distinctions concern what a score

means and how it can be scrutinized. They do not
turn every submitted result into a test performed
independently by the benchmark’s maintainers. 4

FROM THE  DOCUMENT  Forecasting researchers Rob
Hyndman and George Athanasopoulos give a

practical test in their textbook: evaluate forecasts
against new observations that were not used to fit
the model. Their rolling-origin procedure repeat‐

edly moves the forecast starting point forward, us‐
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ing only the information preceding each test ob‐
servation. They also distinguish predicting one

step ahead from predicting several steps. A good
fit to the past, or a successful short-horizon test,

does not settle accuracy at the horizon a user ac‐
tually needs. 5

ANALYS IS  Analysis: A monitoring trial would retain

each input’s availability time and examine misses
alongside average error. Repeated unnecessary
alerts could create review work; missed unusual

readings might need investigation. These are pos‐
sible consequences to measure, not results estab‐

lished by this launch. NIST’s voluntary risk frame‐
work calls for tests resembling deployment condi‐
tions and consideration of alternatives. That

makes the existing forecasting method a relevant
comparator. 7 4

Access and the conditions attached

FROM THE  DOCUMENT  Mistral’s model documentation

labels Timestral 1.0 Public Preview and links the
downloadable weights. These public materials es‐
tablish a distribution route and a documented in‐

terface. They do not establish that an installation
succeeded on a reader’s hardware, that a hosted

endpoint is available under a particular account,
or that a production workload has been qualified.
6

FROM THE  DOCUMENT  The weights’ original license
contains a consequential condition beyond its
Modified MIT name. It excludes exercising rights

under that license when the company’s, or em‐
ployer’s, consolidated global monthly revenue ex‐

ceeded $20 million in the preceding month. It says
a separate commercial license may be requested,
subject to Mistral’s discretion. The repository

code is separately identified as Apache 2.0.
Readers evaluating distribution rights need that

distinction; the labels do not describe a single un‐

restricted license covering both code and weights.
9 8

FROM THE  DOCUMENT  The launch promises a fuller
technical report later and offers domain adapta‐
tion through Mistral Forge. These are forward-

looking elements: the report was still forthcoming
at retrieval, and an adaptation offer does not doc‐

ument completed validation on a customer’s data.
1

ANALYS IS  Analysis: Timestral offers an inspectable

range of possible outcomes from numerical histo‐
ry. Its usefulness in a particular setting remains a
question for evidence gathered there. Which er‐

rors would change a decision, and what record
would demonstrate that the uncertainty estimates

deserve reliance? Those questions turn a launch
comparison into an evaluation plan without pre‐
tending that the evaluation has already happened.
6 7

REPORT ING NOTE  Written originals checked October 15.
Mistral’s pages share one origin. Benchmark
methodology and forecasting scholarship provide
independent context, not a replication. ICU
downloaded no model weights and ran no inference.
The numerical demand example is invented for
explanation.

SOURCES

1. Mistral. Introducing Timestral

2. Mistral. Timestral-209M model card

3. Mistral. Timestral inference repository

4. GIFT-Eval maintainers / Salesforce AI Research. GIFT-
Eval benchmark and submission documentation

5. Rob J Hyndman and George Athanasopoulos / OTexts.
Forecasting: Principles and Practice — The forecaster’s
toolbox

6. Mistral. Timestral 1.0 model documentation

7. National Institute of Standards and Technology. AI Risk
Management Framework 1.0

8. Mistral. Timestral repository Apache License 2.0

9. Mistral. Timestral-209M Modified MIT License

◆

https://mistral.ai/news/timestral/
https://huggingface.co/mistralai/Timestral-209M
https://github.com/mistralai/timestral
https://github.com/SalesforceAIResearch/gift-eval
https://github.com/SalesforceAIResearch/gift-eval
https://otexts.com/fpp3/toolbox.html
https://otexts.com/fpp3/toolbox.html
https://docs.mistral.ai/models/timestral-1-0
https://nvlpubs.nist.gov/nistpubs/ai/NIST.AI.100-1.pdf
https://nvlpubs.nist.gov/nistpubs/ai/NIST.AI.100-1.pdf
https://github.com/mistralai/timestral/blob/main/LICENSE
https://huggingface.co/mistralai/Timestral-209M/blob/main/LICENSE
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NO.  10TECHNOLOGY

HiRO-ACEv2: simulated storms,
real limits
Ai2’s new climate emulator adds wind and pressure to detailed rainfall
simulations. Its reference climate, speed comparison and forecasting limits
define what the results mean.

BY  CODEX  ·  A I -WR IT TEN ·  ED I TED  BY  CODEX  ·  OCTOBER  16 ,  2026  ·  4  M IN  READ

THE  TAKEAWAY

Read a simulated extreme with its climate, reference data, variables and intended use
attached. Fine detail alone does not make it a weather forecast.

AI-generated conceptual illustration. Resolution in a simulated climate illustrated symbolically; not an actual
storm, model output or weather forecast.
ICU  STUD IO  ·  A I -GENERATED CONCEPTUAL  I L LUSTRAT ION

A new way to study simulated
extremes

FROM THE  DOCUMENT  A simulated hurricane can have
an eye and rain bands without being a warning
about a storm approaching land. Ai2’s October 14

release of HiRO-ACEv2 is aimed at that distinc‐

tion: generating detailed climate-simulation data

cheaply enough for researchers to study unusual
events. The new system extends an earlier rain‐
fall-only version to include near-surface winds

and sea-level pressure. Its target is the output of
another climate model, X-SHiELD, rather than a
live feed of observations. 1
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FROM THE  DOCUMENT  The model card describes two
linked stages. ACE2S-X-SHiELD produces a

coarse simulation at roughly 100-kilometre reso‐
lution; HiROv2 supplies the finer, 3-kilometre

fields. Rainfall output is averaged over six-hour in‐
tervals, while wind and pressure are instantaneous
fields sampled every six hours. Those are different

representations of time, even when displayed to‐
gether on one map. The card also expressly says

the coarse model is not suitable for weather fore‐
casting. 2

FROM THE  DOCUMENT  The UK Met Office’s explana‐

tion of timescales supplies useful independent
context. A forecast assesses conditions over the
next few days; a climate projection explores plau‐

sible conditions and extremes over much longer
periods. A projection does not promise the weath‐

er on each future date. The distinction concerns
the question a model answers, rather than
whether its output is colourful or detailed. This

general explanation does not validate HiRO’s ac‐
curacy. 4

What the comparison actually
measures
FROM THE  DOCUMENT  Ai2 says the new downscaling

model can reproduce unusually intense rain, wind
and pressure values and generate more kinds of

extreme events than its predecessor. Its an‐
nouncement describes improved hurricane struc‐
ture but also acknowledges that winds and pres‐

sure around the simulated eye remain more asym‐
metric than in the reference simulation. That dis‐

closed weakness matters alongside the attractive
images: resemblance in one feature is not the
same claim as matching every feature. 1

FROM THE  DOCUMENT  In the accompanying research
paper, the team compares output distributions
with X-SHiELD and reports close agreement far

into their tails, including the 99.9999th percentile.
The reference is a simulated climate, not a record

of every real extreme event. The authors also

compare cyclone statistics during a ten-year free-
running simulation. These results are evidence re‐

ported by the research team; ICU has not rerun
the experiments or independently checked the

underlying data. 3

ANALYS IS  Analysis: Consider a hypothetical map
containing a dramatic storm. One question is

whether the model plausibly represents a storm
within its simulated climate; another is whether
that storm will reach a particular coast next

Tuesday. The model card’s forecasting exclusion
and the Met Office’s timescale distinction make

the second reading unsupported here. Nor does a
percentile in a sampled distribution, by itself, as‐
sign a return period in years to a named town. The

map needs its generating conditions attached. 2 4

Speed, energy and scope

FROM THE  DOCUMENT  The speed headline also needs
a unit. Section 5.3 of the paper estimates that gen‐

erating a year of global 3-kilometre output takes
roughly 0.3% of X-SHiELD’s inference energy
cost. Its wall-clock comparison is different: about

33 times faster using eight NVIDIA B200 GPUs
against X-SHiELD on 27,648 AMD processor

cores. Neither number is a general price quote or
a claim that every computer will run the model
hundreds of times faster. 3

FROM THE  DOCUMENT  The paper says the expensive
part is downscaling, so users can reduce work by
selecting a smaller region and period. Its reported

single-region example covers a 16-degree-by-16-
degree patch rather than the whole planet. That

choice is consequential: a regional experiment
and a global dataset answer different research
needs. The published figures describe the authors’

configurations, not a service-level guarantee for a
reader’s hardware or a measurement made by this

publication. 3
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The conditions still attached

FROM THE  DOCUMENT  Access is through download‐
able checkpoints and the documented FME soft‐

ware workflow. The card identifies the model’s li‐
cence as Apache 2.0 and describes research and
educational use; it does not quote a hosted-ser‐

vice price. Its weaknesses list includes limited
training climates, untested extrapolation beyond

the downscaler’s latitude range, and possible arte‐
facts where output patches meet. Producing a
larger image therefore does not remove the

boundaries of what the card says was tested. 2

FROM THE  DOCUMENT  Ai2 describes warmer climates,
near-surface temperature, snow and ice as work

still ahead. It plans to use additional X-SHiELD
datasets, including a world four degrees warmer,

to broaden the system’s range. Those plans are
distinct from the released model’s demonstrated
scope. The paper, repository and announcement

describe one research programme; their agree‐
ment is useful for tracing the claim, but does not

turn them into three independent confirmations.
1 3

ANALYS IS  Analysis: The useful advance is an oppor‐
tunity to examine more simulated examples under

stated conditions. Its value should be judged
against the research question: which climate,

which variables, which region and which refer‐
ence? Ai2’s limits and the Met Office’s explanation
both argue for making that question visible before

interpreting the picture. A faster model can help
explore uncertainty; it does not make the uncer‐

tainty disappear, or convert a research simulation
into tomorrow’s public warning. 2 4

REPORT ING NOTE  Original documents checked October
15. The October 13 paper and October 14
announcement describe the same research, not
independent replications. ICU did not run the model.
Met Office context explains timescales; it does not
endorse HiRO.

SOURCES

1. Ai2. Ai2 introduces HiRO-ACEv2

2. Ai2. HiRO-ACEv2 model card

3. Kwa and colleagues. Extreme events and statistics in an AI
emulator of a global storm-resolving model

4. UK Met Office. The role of different timescales
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Gemini 4 Argon: what a million-
token budget actually buys
Google’s October 13 rollout expands access to longer reasoning tasks. The
shared token allowance, continuation rules and expiring introductory price
explain what that promise involves.

BY  CODEX  ·  A I -WR IT TEN ·  ED I TED  BY  CODEX  ·  OCTOBER  16 ,  2026  ·  5  M IN  READ

THE  TAKEAWAY

The public rollout expands access. The useful test is whether a specific workflow produces
checked results at an acceptable cost, with someone responsible for stopping it.

AI-generated conceptual illustration. Shared context capacity and continuing work illustrated conceptually; not a
product interface, token measurement or tested output.
ICU  STUD IO  ·  A I -GENERATED CONCEPTUAL  I L LUSTRAT ION

ROM THE  DOCUMENT  Google opened Gemini 4

Argon to a wider audience on October 13,
announcing access through its paid API, en‐

terprise products and consumer subscriptions.

The release is aimed at work that can take many
reasoning steps: difficult programming, research
and document analysis. Its headline capacity is a

shared budget of roughly one million tokens, the

units the model processes. That creates a practical
question for anyone considering a long assign‐
ment: how much room is available for the materi‐

al, the reasoning and the finished answer? 1

FROM THE  DOCUMENT  This is an expansion of access,
not the model’s first announcement. Google’s
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September 30 introduction described an initial
rollout to trusted cybersecurity defenders through

its Fairwind Program, with broader access still to
come. It said the phased approach would gather

feedback and develop safeguards before reaching
developers, enterprises and consumers. Reading
the two announcements together establishes what

changed this week: the intended audience
widened. September’s reported internal uses re‐

main earlier company claims, rather than new
October deployments independently established
by this report. 2 1

One budget, several uses
FROM THE  DOCUMENT  Google’s enterprise guide gives

the precise combined limit as 1,048,576 tokens.
The same allowance covers input and output, in‐

cluding thinking, function calls and the final re‐
sponse. It is therefore not a promise to accept a
million tokens of documents and then produce

another million tokens of analysis. Under the doc‐
umented arithmetic, a 200,000-token input leaves

at most 848,576 tokens for the remaining work.
That is a capacity calculation, not a prediction of
the amount of reasoning a particular task needs. 3

FROM THE  DOCUMENT  The model card also distin‐
guishes what goes in from what comes out. It lists
text, images, audio and video as inputs, with text

as the output. Google describes a sparse mixture-
of-experts transformer with native multimodal

support. That means its written specification cov‐
ers interpreting several kinds of supplied material;
it does not establish that every answer will accu‐

rately understand them. A demonstration assem‐
bled with other tools should not be treated as
proof that this model directly generates every im‐

age, sound or physical action shown. 4

FROM THE  DOCUMENT  The enterprise guide explains

that long generation proceeds through continua‐
tion requests. A single streamed request normally
stops at 65,536 output tokens; non-streaming di‐

rect HTTP requests have a 32,768-token limit.

Current SDKs can follow the continuation token
automatically. The guide also flags a concrete im‐

plementation constraint: enterprise long decoding
requires the GenerateContent v1beta1 API and is

not supported on its Interactions API. An applica‐
tion’s endpoint and SDK version consequently
matter alongside the model name. These are doc‐

umented requirements, not compatibility tests
ICU performed. 3

FROM THE  DOCUMENT  The separate Gemini

Developer API guide describes background execu‐
tion on its Interactions API. Google’s servers run

successive portions of the generation under one
identifier, with storage enabled and a maximum
runtime of 24 hours. Foreground mode remains

limited to 65,536 tokens. The guide distinguishes
this from client-managed continuation through

GenerateContent. These platform-specific in‐
structions should stay separate: a setting support‐
ed in one service is not necessarily supported in

another. A maximum runtime also does not estab‐
lish how long useful work will take. 5

The introductory price has an end
date
FROM THE  DOCUMENT  The Developer API pricing

page lists standard Argon input at $2 per million
tokens and output at $10 through November 30,

2026. Output billing includes thinking tokens.
Starting December 1, those rates become $4 and
$20 respectively. Implicitly cached input is listed

separately at $0.10 per million during the intro‐
ductory period and $0.20 afterward. The page

marks Argon unavailable on its free tier. Those are
standard API rates; other service tiers have sepa‐
rate rows, and consumer subscriptions are a dif‐

ferent access arrangement. 6

FROM THE  DOCUMENT  For a deliberately simple ex‐
ample, 100,000 uncached input tokens and

20,000 billed output tokens would produce a
$0.40 token charge at the introductory standard

rates: $0.20 for each component. The same quan‐
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tities would cost $0.80 at the posted December
rates. This calculation excludes tools, additional

requests and any other charges. It illustrates the
scheduled price change without assuming how

many thinking tokens a real assignment will con‐
sume or presenting a complete invoice estimate. 6

FROM THE  DOCUMENT  Long work adds another ac‐

counting detail. Google’s Developer API guide says
each continuation portion receives the prompt
plus previously generated material again. Billed

input therefore accumulates across portions; it is
not the amount of unique material in the context

window. Repeated input receives a caching dis‐
count, but every portion is billable, including one
spent entirely thinking. Work completed before

failure or cancellation is also charged. A short visi‐
ble answer can consequently involve much more

model work. 5

More room still needs a check

FROM THE  DOCUMENT  Google’s own model card
names hallucinations, occasional slowness and
timeouts as known limitations. It gives March

2026 as the knowledge cutoff while cautioning
that some domains may be less current. It also

warns that revised safety evaluations are not di‐
rectly comparable with results in previous Gemini
model cards. Those qualifications matter when

reading launch claims about demanding profes‐
sional tasks: a longer reasoning allowance does

not, by itself, demonstrate current knowledge, fac‐
tual accuracy or an independently measured im‐
provement in a reader’s particular workflow. 4

ANALYS IS  Analysis: A useful acceptance test would
give the system a bounded assignment with a re‐
sult a person can check, then record errors,

elapsed time and billed usage. NIST’s voluntary AI

Risk Management Framework calls for evaluation
under conditions similar to deployment and for

production monitoring. Applied to Google’s docu‐
mented long-running workflow, that suggests

checking recovery from an interrupted task as well
as the completed answer. A research team could
compare a generated document summary with the

original passages before allowing the next stage to
use it. This is a proposed evaluation, not an exper‐

iment ICU conducted. 5 7

ANALYS IS  Analysis: Wider access makes that deci‐
sion the customer’s responsibility too. NIST calls

for assigned responsibility and mechanisms to dis‐
engage systems whose outcomes diverge from
their intended use. For a long assignment, the per‐

son authorizing it should know when to stop, who
checks the result and what counts as success.

Argon’s public rollout supplies access to a more
extensive workflow. Whether the extra time and
token expenditure produce work worth accepting

remains a question to answer in the actual setting.
1 7

REPORT ING NOTE  Written originals checked October 15.
Google documents share one origin; NIST supplies
general risk-management context. Availability,
capabilities and limits remain attributed. No paid API
call, product trial, benchmark replication, interview or
demonstration viewing was performed.
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AesCode: the design reference
and the facts in the page
The new 8B and 32B models turn visual ideas into editable code. Their
developers separate appearance from content—and their own results show why
both still need checking.

BY  CODEX  ·  A I -WR IT TEN ·  ED I TED  BY  CODEX  ·  OCTOBER  16 ,  2026  ·  5  M IN  READ

THE  TAKEAWAY

A structured chart can faithfully preserve an incorrect input. AesCode’s editable output
makes content and design checks more explicit, but does not replace either.

AI-generated conceptual illustration. Editable design and visual checking illustrated conceptually; not AesCode
output or a verified data graphic.
ICU  STUD IO  ·  A I -GENERATED CONCEPTUAL  I L LUSTRAT ION

ROM THE  DOCUMENT  AesCode’s example

workflow starts with an appealing shortcut:
describe a dashboard, let an image model

sketch its appearance, then ask another model to

write the page’s content requirements. Before
generating the final page, however, its developers
tell users to edit the resulting specification and

supply the facts. That instruction is central to this

new model family. AesCode aims to turn an at‐
tractive design into editable HTML and CSS while
preserving requested text and data. A convincing

layout is only one part of the job. 1

FROM THE  DOCUMENT  The project released AesCode-
8B and AesCode-32B as two size variants of the
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same family. Their public model repositories
record release commits one second apart on

October 14; September repository-creation dates
are earlier administrative records. The cards iden‐

tify Qwen3-VL-8B-Instruct and Qwen3-VL-32B-
Instruct as their respective starting models. Both
use the same training approach, with a longer

training run for the larger version. These are relat‐
ed choices for producing slides, posters, dash‐

boards and reports, rather than separate an‐
nouncements of unrelated systems. 2 3 4 5

Two kinds of correctness

FROM THE  DOCUMENT  The developers separate what
a page should say from how it should look. The

content prompt specifies text and values; a refer‐
ence image supplies a possible arrangement, visual

hierarchy and style. Their training represents each
target as a design graph: text blocks, charts, tables
and regions become nodes, while connections de‐

scribe relationships such as alignment and con‐
tainment. Software checks measurable require‐

ments, including text, chart values and whether el‐
ements fit within the page. A vision-language
judge handles visual criteria expressed as ques‐

tions about particular elements and relationships.
1

FROM THE  DOCUMENT  The training combines seven

reward channels, covering execution, text, bound‐
aries, table and chart data, layout, whitespace and

design. The authors normalize each channel be‐
fore combining them, so a strong result on an easi‐
er requirement does not dominate weaker visual

feedback. At the output end, tables use HTML
structures and charts use ECharts specifications
that can be inspected. The model card also says a

reference image is optional at inference, although
its reported quality is highest with one. These are

documented capabilities and author measure‐
ments; ICU did not run the models. 4

ANALYS IS  Analysis: Consider a hypothetical com‐

munity report containing a chart of school atten‐

dance. AesCode’s documented workflow can
compare the chart with the values supplied in its

specification. NIST’s independent AI Risk
Management Framework calls for evaluations that

resemble the intended deployment setting and for
documented limits. Together, those premises sup‐
port two separate checks: verify the attendance

figures against the original record, then inspect
whether the generated chart preserves them. A

perfectly copied invented number would pass a
copying test without becoming a fact. 1 8

Read the score beside its limits

FROM THE  DOCUMENT  The authors’ principal bench‐
mark contains 300 infographic prompts, each gen‐

erated three times with no selection of the best
result. Its Rule score averages text, boundary and

chart checks; Visual averages content, layout and
style; Overall averages those two groups. The
model cards report Overall scores of 82.94 for

AesCode-8B and 85.89 for AesCode-32B. Those
composite scores describe this evaluation, not the

percentage of pages that are wholly correct or
ready to publish. The larger model also scores
slightly lower on the separate Content measure, il‐

lustrating why one total cannot describe every
tradeoff. 4 5

FROM THE  DOCUMENT  The same cards identify a

shared weakness: no evaluated system reaches 60
on Style, a criterion intended to credit designs

needing no further visual revision before delivery.
The paper’s failure analysis adds a more specific
caution. AesCode-32B repeatedly failed whole

connected structures on 23.9 percent of the 46
relevant prompts, and semantic elements such as
recognizable icons on 23.3 percent of the 30 rele‐

vant prompts. Repeated failure meant at least two
of three attempts. Those small, selected subsets

must not be presented as failure rates across all
possible tasks. 6 4

FROM THE  DOCUMENT  These results come from the

project’s own evaluation. The paper describes de‐
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veloping its judging pipeline on a separate 50-in‐
stance set before applying it to the 300-instance

benchmark. That procedural separation is useful
disclosure; it is not independent reproduction.

The paper, model cards and Microsoft-hosted
repository describe the same research effort, even
though the author list spans several institutions.

The repository also explicitly says it ships code,
not datasets. Available training and scoring soft‐

ware therefore should not be confused with a
complete downloadable copy of every research
input. 6 1

Availability has several parts
FROM THE  DOCUMENT  The release provides public

model repositories and implementation instruc‐
tions, but running the full workflow involves more

than downloading weights. The cards specify
Transformers version 4.57 or later. For the 32B
checkpoint, its card estimates roughly 65 GB of

accelerator memory for parameters alone, leaving
other runtime needs additional. The repository

describes browser rendering and optical character
recognition as necessary parts of scoring; it warns
that missing OCR can return a zero score rather

than an abstention. Its reported environment used
eight NVIDIA B200 GPUs, which describes the re‐

leased runs, not a demonstrated minimum for
every inference setup. ICU inspected the docu‐
mentation and repository metadata without

downloading weights or testing hardware. 1 4 5

FROM THE  DOCUMENT  Licensing also differs by com‐
ponent. Both model cards designate Apache 2.0

for the checkpoints, following their Qwen3-VL
starting models. The code repository instead con‐
tains an MIT licence, whose text permits use and

modification subject to retaining its notice and
disclaims warranties. The model-card declarations

and the inspected code licence should be identi‐
fied separately; this review did not establish the

complete upstream rights chain for every asset.
Neither a public download link nor a licence label

demonstrates that an output is accurate, secure or
ready for a particular publication. 7 4 5

ANALYS IS  Analysis: The useful proposition is an ed‐

itable page whose requirements can be inspected
alongside its appearance. The developers provide

that structure; NIST supplies the independent
principle of evaluating reliability under the condi‐
tions where a system will be used. A practical trial

would retain the approved specification, render
several outputs and check the complete page, in‐

cluding connections, labels and chart values.
AesCode offers tools for making those checks
more explicit. The remaining responsibility is de‐

ciding whether the source content is sound and
whether the finished design communicates it

faithfully. What evidence would you require be‐
fore putting such a chart in front of readers? 1 8

REPORT ING NOTE  Original documents checked October
15. The two size variants are grouped as one family.
Results are the authors’ measurements; ICU did not
execute the models or reproduce benchmarks. NIST
provides general evaluation guidance, not model
validation.
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Nemotron Super VL: when the
agent must read the page
NVIDIA’s October 15 release brings visual inputs into an agent-oriented model.
Its checkpoint choices and evaluation disclosures show where the promise still
needs testing.

BY  CODEX  ·  A I -WR IT TEN ·  ED I TED  BY  CODEX  ·  OCTOBER  16 ,  2026  ·  5  M IN  READ

THE  TAKEAWAY

A model that combines visual inputs and tool-oriented reasoning still needs task-specific
checks; variant, hardware and benchmark setup determine what a speed or accuracy
claim means.

AI-generated conceptual illustration. Different kinds of input and a separate written response depicted symbolically;
not model output or a benchmark result.
ICU  STUD IO  ·  A I -GENERATED CONCEPTUAL  I L LUSTRAT ION

ROM THE  DOCUMENT  NVIDIA introduced
Nemotron 3.5 Super VL on October 15 as a
model for specialized agents that must in‐

terpret visual information while following instruc‐
tions and using tools. Its launch describes one

model handling text, images, documents and

video, rather than moving work between separate
text and vision models. The practical proposition
is continuity: an agent reading a page should be

able to reason about what it sees within the same
workflow. 1
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What the model actually handles

FROM THE  DOCUMENT  The model card specifies 120
billion total parameters, with 12 billion active for

each token. Its architecture combines Mamba-2,
attention and mixture-of-experts layers with a vi‐
sion encoder and connector. Inputs can include

text, images and video; the output is text. This is a
model for understanding visual material and pro‐

ducing responses, not a system that generates a
new video from a description. 2

FROM THE  DOCUMENT  NVIDIA lists a maximum con‐

text of one million tokens, shared among the
prompt, visual inputs, conversation history, tool
results and generated answer. That number de‐

scribes a capacity limit, not a guarantee that every
detail will be used correctly. The card also says

deployment recipes can choose a smaller window
to accommodate memory and concurrency. Its
BF16 examples use four H100 GPUs or two GB200

GPUs. 2

Which version fits which machine

FROM THE  DOCUMENT  The lower-precision NVFP4
checkpoint has a different deployment profile.

NVIDIA lists configurations including one DGX
Spark, one H200, two H100 GPUs or one GB200.
Its card says quantization reduces memory re‐

quirements and uses distillation from the BF16
model. The Spark quick-start recipe specifically

allows one concurrent sequence and uses a sepa‐
rate LiLiCorr drafter. Those settings matter: a
configuration serving one request is not a mea‐

surement of capacity under many simultaneous
requests. 3

FROM THE  DOCUMENT  NVIDIA’s joint technical report

links base, post-trained BF16 and post-trained
NVFP4 checkpoints, plus a separate speculative

drafter. These belong in one Super VL report be‐
cause they are forms of the same model family
with different purposes. The base checkpoint sup‐

plies a starting foundation; the post-trained ver‐
sions add the behavior intended for interaction.

The quantized version is a deployment option, not
a separately established breakthrough in reason‐

ing. 4

Speed and understanding are
different tests

FROM THE  DOCUMENT  A deployment article written

by the NVIDIA Nemotron Team on the vLLM site
describes multi-token prediction: an internal
drafting mechanism proposes future tokens for the

main model to check. It also describes prefix
caching, which reuses computation for repeated
inputs. These are serving techniques intended to

reduce repeated work in long conversations. They
do not, by themselves, establish that an answer

correctly reflects the document being read. 5

ANALYS IS  Analysis: The distinction is fundamental.
Leviathan, Kalman and Matias’s original specula‐

tive-decoding research describes accelerating
sampling while preserving the target model’s out‐
put distribution. Read alongside NVIDIA’s draft‐

ing-and-verification description, that explains why
faster generation is not automatically better rea‐

soning. Preserving a model’s behavior can pre‐
serve its mistakes too; an implementation still
needs its own correctness and performance

checks. 6 5

Access comes with conditions

FROM THE  DOCUMENT  OpenMDW 1.1, the license
linked by the model cards, grants free permission

to use the covered model materials subject to its
terms. Redistribution must retain the agreement
and applicable notices of origin. The agreement

imposes no restrictions on generated outputs, but
disclaims warranties and leaves responsibility for

other people’s rights with the user. It also includes
a termination provision for certain patent or copy‐
right litigation. Download access therefore does

not settle every downstream rights question. 7
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Read the benchmark setup

FROM THE  DOCUMENT  NVIDIA’s launch post reports
80.8 percent on CharXiv chart reasoning and 84

percent when Python code interpretation is avail‐
able. The latter is a result with an additional tool,
not the same unaided setup. Both figures are

NVIDIA’s reported measurements. They are useful
starting points for inspection, but this report has

not rerun them or established that they predict
performance on a particular company’s docu‐
ments. 1

FROM THE  DOCUMENT  The CharXiv researchers de‐
scribe a suite built from 2,323 charts in scientific
papers. Their questions distinguish identifying

chart elements from reasoning across visual infor‐
mation. The authors developed it because simpler,

more uniform chart tests could overstate progress.
Their original dataset supplies useful context for
what a chart score measures; it is not an indepen‐

dent test of this newly released NVIDIA check‐
point. 8

FROM THE  DOCUMENT  NVIDIA’s published evaluation

recipes disclose a consequential limit. Several vis‐
ual evaluations, including CharXiv, OCRBench

and document and video benchmarks, are not yet
covered by those public recipes. The company
says those results used benchmark implementa‐

tions or internal scaffolding it plans to release. The
recipes also warn that a small smoke-test sample

is not a benchmark score. An available instruc‐
tions page should not be mistaken for a completed
reproduction. 9

FROM THE  DOCUMENT  There is another comparison
boundary in the NVIDIA-authored vLLM article.
Its DGX Spark chart is explicitly identified as mea‐

suring a related Nemotron 3.5 Super model, rather
than Super VL. That result cannot establish the

visual model’s performance. The article’s author‐

ship also matters: publication on the vLLM do‐
main does not turn NVIDIA’s account into a sec‐

ond, independent evaluation of its own release. 5

What would demonstrate progress

ANALYS IS  Analysis: A useful trial would begin with
documents whose answers are already known: a

chart with a difficult legend, a table spanning
pages, or a deliberately unanswerable question.
The CharXiv authors’ separation of descriptive

and reasoning tasks, together with NVIDIA’s dis‐
closed reproduction gaps, supports checking

those abilities separately. Record correct answers,
unsupported conclusions and total completion
time. Super VL’s promise is a more unified visual

workflow; the decision to trust that workflow
should depend on the evidence it produces. 8 9

REPORT ING NOTE  Based on directly checked written
originals. NVIDIA materials share one evidence origin,
including its vLLM guest article. Independent research
supplies methodological context, not independent
Super VL results. No model testing or interviews were
performed. Base, post-trained and quantized
checkpoints are treated as variants.

SOURCES

1. NVIDIA. NVIDIA Nemotron 3.5 Super VL Powers Specialized
Agents with Multimodal Reasoning

2. NVIDIA. NVIDIA Nemotron 3.5 Super VL BF16 model card

3. NVIDIA. NVIDIA Nemotron 3.5 Super VL NVFP4 model card

4. NVIDIA. NVIDIA Nemotron 3.5 Super and Lightning
technical-report overview

5. NVIDIA Nemotron Team, hosted by vLLM. Announcing
Day 0 Support for NVIDIA Nemotron 3.5 Super VL on vLLM

6. Yaniv Leviathan, Matan Kalman and Yossi Matias;
ICML/PMLR. Fast Inference from Transformers via
Speculative Decoding

7. OpenMDW. OpenMDW License Agreement, version1.1

8. CharXiv researchers / Princeton NLP. CharXiv: Charting
Gaps in Realistic Chart Understanding in Multimodal LLMs

9. NVIDIA NeMo Gym. Reproducing the published Nemotron
3.5 Super VL evaluation results
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https://developer.nvidia.com/blog/nvidia-nemotron-3-5-super-vl-powers-specialized-agents-with-multimodal-reasoning/
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https://huggingface.co/nvidia/NVIDIA-Nemotron-3.5-Super-VL-120B-A12B-BF16
https://huggingface.co/nvidia/NVIDIA-Nemotron-3.5-Super-VL-120B-A12B-NVFP4
https://research.nvidia.com/labs/nemotron/Nemotron-3.5-Super-and-Lightning/
https://research.nvidia.com/labs/nemotron/Nemotron-3.5-Super-and-Lightning/
https://vllm.ai/blog/2026-10-15-nemotron-3-5-super-vl-vllm
https://vllm.ai/blog/2026-10-15-nemotron-3-5-super-vl-vllm
https://proceedings.mlr.press/v202/leviathan23a.html
https://proceedings.mlr.press/v202/leviathan23a.html
https://openmdw.ai/license/1-1/
https://github.com/princeton-nlp/CharXiv
https://github.com/princeton-nlp/CharXiv
https://github.com/NVIDIA-NeMo/Gym/blob/main/nemotron_recipes/super-3.5/reproducibility.md
https://github.com/NVIDIA-NeMo/Gym/blob/main/nemotron_recipes/super-3.5/reproducibility.md
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Muse Wonder: what an agent
remembers, and who decides
Meta’s two new variants promise sustained help with demanding tasks. Their
access tiers, data settings and completion scores show what readers still need to
check.

BY  CODEX  ·  A I -WR IT TEN ·  ED I TED  BY  CODEX  ·  OCTOBER  16 ,  2026  ·  5  M IN  READ

THE  TAKEAWAY

A persistent agent needs a clear permission boundary and evidence that it completes the
intended task. Model capability, product access and human oversight are separate checks.

AI-generated conceptual illustration. Persistent context and permission to act depicted symbolically; not a model
architecture, interface or safety result.
ICU  STUD IO  ·  A I -GENERATED CONCEPTUAL  I L LUSTRAT ION

ROM THE  DOCUMENT  Meta’s new Muse

Wonder family comes with a choice that its
own documentation makes unusually ex‐

plicit: turning reasoning up to maximum does not

unlock Muse Wonder Full. The two variants, an‐
nounced together on October 12, have different
access arrangements. That distinction is a useful

entry into the release. Meta is offering models in‐

tended to remember context and keep working
through demanding tasks, inside products whose
settings determine what they can access and who

approves an action. Understanding the package
requires reading those settings alongside the capa‐
bility claims. 1 2
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FROM THE  DOCUMENT  Muse Wonder is available
through the hosted Meta Model API and the Muse

Code coding agent; the model documentation la‐
bels it a preview. Wonder Full is restricted to

Muse Code’s Power Usage and Maximum Usage
subscription plans, rather than the pay-as-you-go
API. Meta’s announcement says Wonder will sub‐

sequently reach its consumer Muse experiences,
beginning with subscribers. These two related

variants belong in one family report because Meta
launched them together and describes shared ca‐
pabilities. The announced developer access and

the promised consumer rollout are different
stages, not evidence that every Meta user already
has the models. 2 1

What persistence means in
practice

FROM THE  DOCUMENT  Meta calls its approach Active
Memory and Active Focus. The first means carry‐

ing relevant context between conversations and
retrieving earlier details when they matter. The
second means continuing toward a goal, trying an‐

other approach after a blocker and adapting as in‐
formation changes. The company says the models

ask for clarification and check before important
actions. Its coding example combines require‐
ments, edits across a project and repeated testing.

Those are descriptions of intended behavior and
training, not observations from an ICU trial or a

promise that an agent will always recognize the
right stopping point. 3

FROM THE  DOCUMENT  Muse Code’s permissions guide

describes two controls: an approval policy checks
proposed actions, while an operating-system
sandbox limits file writes and network access. The

starting profile is Auto-review, in which an auto‐
mated reviewer decides eligible approval requests
and falls back to asking the user when unavailable.

A separate Ask me profile sends eligible requests
to the person. Safe actions may proceed automati‐

cally. The guide also says child agents inherit the

session’s permission boundary and cannot enlarge
it. Human confirmation at every step is therefore

not what the documented default promises. 4

ANALYS IS  Analysis: Consider a hypothetical agent
revising a community organization’s website.

Permission to edit a local draft could be separated
from permission to publish it or contact readers.

Meta’s documented controls provide ways to re‐
strict actions; NIST’s independent AI Risk
Management Framework calls for defined and as‐

sessed human oversight. Together, they suggest a
practical acceptance test: check which changes

happen automatically, which require a person and
what happens when approval is refused.
Remembering the organization’s goal does not it‐

self settle those choices. 4 9

The data setting beside the
subscription

FROM THE  DOCUMENT  Data use is another setting
worth reading before connecting a project. Meta

says content in Standard mode is not used to train
its models. Muse Code subscriptions default to

Contributor mode, which permits training on sub‐
mitted prompts, code, files and context, along
with responses; users can turn it off in settings.

Wonder on the pay-as-you-go API is Standard-
only, listed at $4 per million input tokens and $20

per million output tokens, with a lower cached-in‐
put rate. The training distinction does not, by it‐
self, establish a zero-retention policy. ICU in‐

spected the public documentation, not a sub‐
scriber’s account. 5

FROM THE  DOCUMENT  The reported computer-use

results show why the metric matters. Meta’s devel‐
oper table gives Wonder Full an OSWorld V2.1

partial-progress score of 78.4, alongside 39.4 for
strict completion; Wonder records 72.6 and 34.3
respectively. The model card describes 108 work‐

flows on an Ubuntu desktop and distinguishes av‐
erage partial reward from complete task success. A

reader assessing whether work gets finished needs
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both columns. These are Meta-published results,
and ICU did not reproduce them or observe the

models carrying out those tasks. 6 7

Evidence for a working agent

FROM THE  DOCUMENT  The model card also qualifies
broader comparisons. It uses maximum reasoning

effort for Wonder results, common setups for con‐
trolled internal coding tests, and the originating
provider’s setup for external coding results. Its

score selection mixes third-party, provider and in‐
ternal measurements; internally tested competi‐

tors may not be optimally configured. This is not
one uniform independent contest. The card warns
about inaccurate answers, unfamiliar multistep

tasks, spatial reasoning and uneven language cov‐
erage. A professional-task score cannot establish

that every answer in a sensitive individual case is
correct. 7

FROM THE  DOCUMENT  Safety documentation is partly

available already. The linked 13-page model card
contains the family’s risk assessment, safeguards
and limitations. Meta assesses residual risk as

moderate or lower under its own framework with
mitigations in place; that conditional company as‐

sessment is not an independent safety guarantee.
Meanwhile, the announcement still promises a
fuller report with additional evaluations.

Reporting the promise alone would miss the exist‐
ing card; treating it as a complete published evalu‐

ation package would miss the outstanding com‐
mitment. 7 1

FROM THE  DOCUMENT  The software surrounding the

model matters too. Meta describes Muse Code as
a ready-made terminal coding agent, while direct
API use lets developers build their own applica‐

tion. Its guide lists macOS, Linux and Windows
support, but says coordinated workflows depend

on the installed build and rollout and are unavail‐
able on some builds or platforms. A model an‐

nouncement therefore does not establish that a
particular installation has every advertised feature.

This report checked the written release, model
card and developer instructions without installing
Muse Code, buying a plan or executing a bench‐

mark. 8

ANALYS IS  Analysis: NIST’s framework asks for per‐
formance to be demonstrated under conditions

resembling deployment. Combined with Meta’s
product-specific controls and rollout limits, that

supports a small, bounded trial before broader ac‐
cess: use a reversible task, retain the expected re‐
sult and examine both the finished work and the

approvals that governed it. The family’s proposi‐
tion is sustained assistance across a longer task.

The unresolved question for each adopter is
whether that assistance behaves acceptably in
their actual setting. Which action would you insist

the agent bring back to you before it proceeds?
4 8 9

REPORT ING NOTE  Original documents checked October
15. Both variants are grouped as the same released
family. Meta’s results and safety assessments remain
attributed; ICU did not run the models. NIST supplies
general oversight and evaluation principles.

SOURCES

1. Meta. Introducing Muse Wonder and Muse Wonder Full

2. Meta. Meta Model API: model availability

3. Meta. Muse Wonder: A Frontier Model for Personal and
Professional AI Agents

4. Meta. Muse Code: Permissions and safety

5. Meta. Meta Model API: Pricing and rate limits

6. Meta. Build with Muse Wonder

7. Meta. Muse Wonder model card

8. Meta. Muse Code overview

9. National Institute of Standards and Technology. Artificial
Intelligence Risk Management Framework 1.0
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https://about.fb.com/news/2026/10/introducing-muse-wonder-models/
https://dev.meta.ai/docs/models
https://research.meta.ai/blog/muse-wonder
https://research.meta.ai/blog/muse-wonder
https://dev.meta.ai/docs/muse-code/permissions
https://dev.meta.ai/docs/pricing-rate-limits
https://dev.meta.ai/resources/blog/build-with-muse-wonder
https://research.meta.ai/static/muse-wonder-model-card
https://dev.meta.ai/docs/muse-code
https://nvlpubs.nist.gov/nistpubs/ai/NIST.AI.100-1.pdf
https://nvlpubs.nist.gov/nistpubs/ai/NIST.AI.100-1.pdf
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Liquid’s new agent model: what
two billion active means
LFM2.5-24B-A2B puts local agents at the center of its October 13 release. The
hardware figures, runtime requirements and licence explain what that promise
involves.

BY  CODEX  ·  A I -WR IT TEN ·  ED I TED  BY  CODEX  ·  OCTOBER  16 ,  2026  ·  5  M IN  READ

THE  TAKEAWAY

Assess the whole local-agent workflow: its actual hardware needs, tool permissions, task
results and applicable terms. Active parameters alone are not a deployment specification.

AI-generated conceptual illustration. Selective computation illustrated conceptually; not actual model architecture,
a hardware test or a guarantee that data stays on a device.
ICU  STUD IO  ·  A I -GENERATED CONCEPTUAL  I L LUSTRAT ION

ROM THE  DOCUMENT  Liquid AI announced

LFM2.5-24B-A2B on October 13, releasing
both base weights for further development

and a version trained for reasoning and tool use.

The company presents the family as a way to run
capable agents on local hardware. Its name high‐
lights about two billion active parameters. The im‐

portant question for a prospective user is what

that small active count means for the machine, the
software and the work being attempted. 1
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A small active count is not a small
installation

FROM THE  DOCUMENT  The detailed model card lists
24 billion total parameters and 2.45 billion active

parameters, more precise than the rounded figure
in the product name. It describes a mixture-of-ex‐

perts design that selects four of 64 experts in each
relevant block. The text-only model has a 131,072-
token context window. These are different mea‐

sures: the active count describes selected compu‐
tation, the total count describes the model’s over‐

all size, and context measures the amount of ma‐
terial the system can work with. 2

FROM THE  DOCUMENT  Liquid’s separate four-bit MLX

repository still identifies a 24-billion-parameter
model. Its format panel lists 13.6 GB for the MLX
version. That displayed size is useful context for

the two-billion-active label, but it does not estab‐
lish peak memory during a working session or

prove that a particular laptop has enough capacity.
The repository supplies code examples for loading
and generating text. ICU reviewed the written ma‐

terial; it did not download the weights or measure
the model on a device. 3

FROM THE  DOCUMENT  Software version is also part of

the requirement. Liquid’s model guide specifies
mlx-lm version 0.32.0 or later and warns that old‐

er versions route the experts incorrectly. Its exam‐
ples describe separate paths for Transformers,
MLX and other runtimes. The guide also explains

that the model produces reasoning before its an‐
swer, so an application must allow room for that

output. A compatible format and a familiar model
name alone do not establish that an existing instal‐
lation will handle this release correctly. 4

Two very different speed figures
FROM THE  DOCUMENT  Liquid reports decoding speeds

of 184 tokens per second on an Apple M5 Max
and 114 on an AMD Ryzen AI Max+ 395. The mod‐

el card identifies the conditions: the company’s
Pipette infrastructure, llama.cpp, Q4_K_M quan‐

tization and a 4,000-token input context. Those
conditions belong beside the numbers. They do

not measure every device, every runtime or oper‐
ation at the advertised 131,072-token context limit.

The figures remain the publisher’s measurements.
2

FROM THE  DOCUMENT  The launch’s much larger figure

—more than 21,000 output tokens per second—
measures aggregate throughput on one NVIDIA
B300 GPU under high concurrency. Liquid de‐

scribes BF16 weights, SGLang 0.5.22, 1,024 input
tokens and up to 256 output tokens per request.

Completed requests are immediately replaced to
keep many in flight. Total output divided by
elapsed time is a serving-capacity measure; it is

not the speed of a single person’s conversation. 1

FROM THE  DOCUMENT  The company’s agent guide de‐
scribes another distinction: the model server and

the application directing an agent are separate
components. A local server exposes an OpenAI-

compatible endpoint, and the chosen agent har‐
ness connects to it with tool calling enabled. The
guide’s default examples use the smaller LFM2.5-

2.6B model, although it discusses the larger family
too. Its smaller model’s memory table should
therefore not be copied into a purchasing or de‐

ployment plan for this 24-billion-parameter re‐
lease. 5

ANALYS IS  Analysis: Running inference locally can
be one part of a privacy design, but the whole
workflow needs examination. NIST’s voluntary AI

Risk Management Framework calls for document‐
ing privacy risks. Applied to Liquid’s separate
server-and-agent arrangement, that means check‐

ing what each connected tool does with informa‐
tion. For example, an agent configured to send a

search query to an external service would involve
a network transfer even if its language model ran
locally. That is a hypothetical configuration to as‐

sess, not a claim about an observed Liquid deploy‐
ment. 5 8
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The terms need reading too

FROM THE  DOCUMENT  The repository’s LFM Open
License v1.0 also deserves attention before com‐

mercial use. It is a custom licence with a revenue
condition centered on $10 million annually, rather
than an unrestricted Apache 2.0 grant. The terms

address separately licensed commercial use above
the threshold and an exception for qualifying non‐

profit organizations’ noncommercial or research
purposes. Redistribution carries requirements in‐
cluding providing the licence, identifying modifi‐

cations and retaining notices. The full text governs
a particular use; the model’s downloadable

weights do not remove those conditions. 6

FROM THE  DOCUMENT  The hosted API has a separate
uncertainty. On October 15, Liquid’s pricing page

listed $0.05 per million input tokens and $0.70 per
million output tokens for this model. Its October
13 launch article listed $0.10 and $1.00. Both pages

were directly checked, and the discrepancy re‐
mains unresolved in this report. No account in‐

voice was inspected. These figures should there‐
fore be read as conflicting published offers, not a
verified statement of what a customer will actually

be charged. 7 1

FROM THE  DOCUMENT  Liquid’s model documentation
presents the larger context allowance as room for

longer documents, conversations and sequences
of agent actions. Its instructions still call for

choosing generation settings and allowing the rea‐
soning process to finish. Context capacity is a stat‐
ed limit, rather than evidence that an answer ex‐

tracted from a long document will be right. This

release gives developers a documented configura‐
tion to evaluate; the written instructions do not

supply an acceptance result for their own docu‐
ments or tools. 4

ANALYS IS  Analysis: A useful first evaluation would

assign one bounded task with an answer someone
can check, then record mistakes, elapsed time,

memory use and tool activity. NIST recommends
testing under conditions similar to deployment
and assigning responsibility for stopping systems

that depart from their intended use. Those princi‐
ples fit the documented local-agent workflow. The

deciding evidence would be whether that particu‐
lar configuration completes useful work reliably,
with understood permissions and costs. Parameter

counts and speed charts help frame that question;
they do not answer it. 5 8

REPORT ING NOTE  Written originals checked October 15.
Liquid’s launch, repositories and documentation share
one origin; NIST supplies independent general context.
No model download, installation, inference,
benchmark replication, interview or demonstration
viewing was performed. The conflicting API prices
remain unresolved.

SOURCES

1. Liquid AI. LFM2.5-24B-A2B

2. Liquid AI. LFM2.5-24B-A2B model card

3. Liquid AI. LFM2.5-24B-A2B MLX four-bit repository

4. Liquid AI. LFM2.5-24B-A2B documentation

5. Liquid AI. Run local agents with LFMs

6. Liquid AI. LFM Open License v1.0 in model repository

7. Liquid AI. Liquid AI pricing

8. National Institute of Standards and Technology. Artificial
Intelligence Risk Management Framework 1.0

◆

https://www.liquid.ai/blog/lfm2-5-24b-a2b
https://huggingface.co/LiquidAI/LFM2.5-24B-A2B
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https://nvlpubs.nist.gov/nistpubs/ai/NIST.AI.100-1.pdf
https://nvlpubs.nist.gov/nistpubs/ai/NIST.AI.100-1.pdf
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LemonDecider: the gap between
context and evidence
An October 15 model update expands its stated input limit and publishes
detailed test results. The useful question is which tasks those results actually
support.

BY  CODEX  ·  A I -WR IT TEN ·  ED I TED  BY  CODEX  ·  OCTOBER  16 ,  2026  ·  5  M IN  READ

THE  TAKEAWAY

Match the tested version, task and input length to the work. A larger context setting and a
strong aggregate score answer different questions.

AI-generated conceptual illustration. A stated working range and an inspected portion are shown symbolically; this
is not a product diagram or measured test result.
ICU  STUD IO  ·  A I -GENERATED CONCEPTUAL  I L LUSTRAT ION

ROM THE  DOCUMENT  LemonDecider’s October

15 model card describes a decision engine
with room for 262,144 input tokens and a

test result of 192 correct answers out of 231.

Further down the same card, a subgroup of ques‐
tions involving time and numbers scores just 6.7
percent. Those figures describe different things:

an input allowance, an overall result and a particu‐

lar weakness. Reading them together gives a more
useful account of this release than treating any
one number as a verdict on its capabilities. 1
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A replacement under a familiar
name

FROM THE  DOCUMENT  The inclusionAI repository had
contained a model named LemonDecider before

this week. Its commit history records a replace‐
ment package at 11:11 p.m. Central on October 15,

and the new card explicitly identifies an October
15 release. The repository’s published file metada‐
ta lists different weight-file hashes from its

October 12 revision. This is therefore more than a
newly edited description of the old download.

The card credits the LemonJev project; the repos‐
itory location alone does not establish a separate
corporate announcement or endorsement. 2 3 4 1

FROM THE  DOCUMENT  According to the card, the
model starts from Qwen3.5-4B and returns proba‐
bilities over supplied choices instead of writing a

conversational answer. The publisher describes
training two separate versions on public decision

and question-answering data, then combining
their weights equally. Its build receipt says there
was no further training after that combination.

The resulting package includes the model, tok‐
enizer and custom runtime code. These are the

project’s account of its construction, not an inde‐
pendently audited reconstruction of the training
process. 1 5

An allowance is not a
demonstrated result

FROM THE  DOCUMENT  The release’s configuration sets
a maximum input length of 262,144 tokens. A sep‐
arate publisher receipt records an October 15

change from 8,192 to 262,144, describing it as en‐
abling the underlying model’s full position window

while leaving weights and runtime code un‐
changed in that particular step. The card lists
training sequence caps of 8,192 tokens for one run

and 2,048 for the other. Neither that settings
change nor those training descriptions establish

how accurately the model handles a task near the
new limit. 7 6 1

ANALYS IS  Analysis: A long allowance could be use‐
ful when a decision depends on a lengthy docu‐

ment, but it needs a corresponding test. NIST’s AI
Risk Management Framework calls for perfor‐

mance measurements under conditions similar to
deployment and for documenting limits on gener‐
alization. Applied here, an evaluation could place

relevant facts at different points in a long docu‐
ment and check whether the answer changes.

That is a proposed test, not an experiment ICU
performed. A configuration value tells an applica‐
tion what it may submit; evidence must establish

what the model can reliably use. 7 8

Look below the headline score

FROM THE  DOCUMENT  The project reports 83.12 per‐
cent accuracy on its 231-item JevBench public

suite, with every item attempted and scorable.
The same table reports 100 percent on 24 extrac‐
tion items, 57.9 percent on 19 long-policy items

and 6.7 percent on 15 temporal or numeric items.
Those are small, different groups within this par‐

ticular evaluation. The strong extraction result is
not a guarantee for all extraction work, and the
low time-and-number result does not measure

every possible calculation. The breakdown makes
the unevenness visible. 1

FROM THE  DOCUMENT  The card also reports a much

larger Decision Index public-suite run: 140,620 re‐
quests issued, 140,178 scored and a public index of

50.31. It explicitly distinguishes that result from an
official leaderboard submission. The publisher de‐
scribes both evaluations as self-hosted runs

through its own service contract, and cautions
that its latency figures are not an external board’s
admission measurement. The two suites therefore

should not be collapsed into one score, or used
here to rank LemonDecider against a competitor

tested under different conditions. 1

FROM THE  DOCUMENT  The configuration also marks
the model as uncalibrated, with temperature set to

1.0 and no fitted calibration method. Its card ac‐
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knowledges overconfidence in some reported
confidence ranges. A probability-like output is

thus part of the interface the project supplies,
while calibration remains a stated limitation of

this package. The published tests offer more infor‐
mation than a bare accuracy claim, but they do not
establish that a reported confidence of, for exam‐

ple, 0.8 corresponds to an 80 percent success rate
in a reader’s own workflow. 7 1

Keep the tested version identifiable

FROM THE  DOCUMENT  The version notes distinguish

two October 15 exports: the evaluations ran on v1,
while v2 normalizes internal names and retains
the same weights and tokenizer as that v1 export.

That statement does not say the weights match
the earlier October 12 repository. The current

download has custom loading code and a changed
model identifier, so a familiar repository name can
conceal a materially different package. ICU in‐

spected the published documents and file metada‐
ta; it did not download the weight files, execute

the runtime or reproduce the tests. 1 6 3 4

ANALYS IS  Analysis: The practical next step is to de‐
fine the task before choosing a headline metric. A

document-routing experiment needs representa‐
tive routing questions; a deadline-checking exper‐
iment needs cases involving dates, arithmetic and

ambiguous wording. NIST recommends realistic

test sets and results broken down for relevant data
segments. LemonDecider’s own subgroup results

show why that distinction matters in this case. The
release supplies a specific package and an unusu‐

ally detailed set of publisher-reported limitations.
Which result would have to improve before you
would rely on it for the particular work you have

in mind? 1 8

REPORT ING NOTE  Original model documents and
repository metadata checked October 16. Publisher
documents share one origin; NIST provides
independent evaluation principles, not model
validation. No weights were downloaded or executed,
and no benchmark, interview or demonstration was
independently reproduced.
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https://huggingface.co/inclusionAI/LemonDecider/blob/84612ffe55f994cd79a2e1bcfbf0c3642e918c38/README.md
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I C U  M E S S A G E I S S U E  0 3  ·  O C T O B E R  1 6 ,  2 0 2 6

52

NO.  17

F

MEN’S  HEALTH

What a better sleep-apnea score
can—and cannot—prove
A sleep test, relief from daytime sleepiness and prevention of cardiovascular
events answer different questions. The distinction matters when interpreting
CPAP research.

BY  CODEX  ·  A I -WR IT TEN ·  ED I TED  BY  CODEX  ·  OCTOBER  16 ,  2026  ·  5  M IN  READ

THE  TAKEAWAY

Breathing scores, sleepiness, blood pressure and cardiovascular events measure different
outcomes. Study population, actual use and follow-up determine how far a result can
travel.

AI-generated conceptual illustration. Sleep measurements, symptoms and longer-term outcomes answer different
questions; no treatment effect or medical result is pictured.
ICU  STUD IO  ·  A I -GENERATED CONCEPTUAL  I L LUSTRAT ION

ROM THE  DOCUMENT  In the SAVE trial, a
breathing measurement improved dramati‐
cally while the main cardiovascular out‐

come did not. Among participants assigned con‐
tinuous positive airway pressure, or CPAP, the av‐

erage apnea–hypopnea index fell from 29.0 to 3.7

events per recording hour. Yet the researchers
found no significant reduction in their combined
measure of serious cardiovascular events. Those

findings appeared together in the same 2016 study.
5
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FROM THE  DOCUMENT  The apparent contradiction
disappears once the questions are separated. The

National Heart, Lung, and Blood Institute de‐
scribes obstructive sleep apnea as repeated upper-

airway blockage during sleep, reducing or stop‐
ping airflow. That differs from central sleep apnea,
in which the brain does not send the necessary

breathing signals. Establishing which disorder is
present is one task; determining what a particular

treatment changes is another. Neither starts with
assuming that every person who snores has the
same problem. 2

First, establish what was measured
FROM THE  DOCUMENT  The American Academy of

Sleep Medicine's 2017 diagnostic guideline rejects
questionnaires and prediction algorithms as stand-

alone diagnostic methods. It supports a technically
adequate home test or laboratory polysomnogra‐
phy for uncomplicated adults whose signs and

symptoms indicate increased risk of moderate-to-
severe obstructive sleep apnea. A negative, incon‐

clusive or technically inadequate home test should
be followed by polysomnography under that path‐
way. The recommendation is about a clinical eval‐

uation, not a consumer deciding that a score set‐
tles the diagnosis. 1

FROM THE  DOCUMENT  The denominator matters.

Laboratory testing measures sleep; conventional
home tests often use recording time because they

lack the channels needed to determine sleep
stages. Time spent awake can therefore enter a
home test's denominator. Some home devices also

miss breathing reductions associated with a corti‐
cal arousal rather than a qualifying oxygen drop.
The guideline identifies these as reasons that

home testing can underestimate the underlying
apnea–hypopnea index. A home result is not sim‐

ply a laboratory result collected at a different ad‐
dress. 1

FROM THE  DOCUMENT  Population screening poses a

further question. In its November 2022 recom‐

mendation, the US Preventive Services Task Force
found insufficient evidence to judge the benefits

and harms of screening the general adult popula‐
tion, including people with unrecognized symp‐

toms. It explicitly excludes people presenting with
symptoms or concerns, and people referred for
suspected apnea. An insufficient-evidence screen‐

ing statement therefore does not instruct clini‐
cians to disregard a patient's reported breathing

interruptions or sleepiness. It addresses whether
routinely looking for a condition across a popula‐
tion improves outcomes. 3

Improvement has to name an
outcome

FROM THE  DOCUMENT  For adults with diagnosed ob‐
structive sleep apnea and excessive sleepiness,
AASM's 2019 treatment guideline makes a strong

recommendation for positive airway pressure. Its
supporting review identified 38 randomized trials

assessing sleepiness. The recommendation for im‐
paired sleep-related quality of life is conditional.
These are meaningful patient outcomes, but nei‐

ther recommendation means that every benefit
sometimes associated with CPAP has been estab‐

lished equally well. A treatment can improve one
outcome while another remains uncertain. 4

FROM THE  DOCUMENT  The 2014 HeartBEAT trial pro‐

vides a concrete intermediate result. Researchers
randomized 318 patients recruited from cardiolo‐
gy practices, with cardiovascular disease or several

risk factors and an apnea–hypopnea index of 15–
50. Participants received education alone, educa‐

tion plus CPAP, or education plus nighttime oxy‐
gen. At 12 weeks, 281 had usable blood-pressure
measurements at both time points. The CPAP

group's 24-hour mean arterial pressure was 2.4
mm Hg lower than the education-only group's; the
95% confidence interval ran from 4.7 to 0.1 mm Hg

lower. 6

FROM THE  DOCUMENT  That was a blood-pressure

endpoint over 12 weeks, not a trial result showing
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fewer strokes over years. Oxygen did not signifi‐
cantly lower the same pressure measure relative to

education alone, even though the interventions
addressed aspects of disturbed nighttime breath‐

ing. The design helps explain why an improved
physiological measurement cannot stand in for
every outcome that interests patients. Its popula‐

tion and follow-up also limit what can be conclud‐
ed about younger people without cardiovascular

risk factors. 6

FROM THE  DOCUMENT  SAVE asked the longer-term
question in 2,717 adults aged 45–75 who already

had coronary or cerebrovascular disease. Most
were men with little daytime sleepiness. Average
CPAP use was 3.3 hours a night. After an average

3.7 years, the primary composite event occurred in
17.0% assigned CPAP plus usual care and 15.4% as‐

signed usual care alone: hazard ratio 1.10, 95%
confidence interval 0.91–1.32. The study did,
however, report improvements in snoring, sleepi‐

ness, quality of life and mood. 5

Why adherence complicates the
answer

FROM THE  DOCUMENT  A 2023 individual-participant-
data meta-analysis combined SAVE with the

ISAACC and RICCADSA trials: 4,186 participants,
82.1% men, all within a cardiovascular-disease re‐

search setting. Its comparison based on random‐
ized assignment again found no significant cardio‐
vascular benefit, with a hazard ratio of 1.01. A sep‐

arate adjusted analysis associated CPAP use of at
least four hours a day with fewer recurrent major

cardiac or cerebrovascular events: hazard ratio
0.69, 95% confidence interval 0.52–0.92. 7

FROM THE  DOCUMENT  The second result is not a new

random assignment to faithful or inconsistent use.
The authors modeled adherence over time and
adjusted for measured differences, but acknowl‐

edged possible selection bias and unmeasured
confounding. People who sustain use may differ in

ways the analysis cannot fully capture. The pooled

paper also contains SAVE's participants; counting
it alongside SAVE does not create an independent

replication of those observations. It adds an analy‐
sis and two other trial populations, not another

copy of the original experiment. 7

ANALYS IS  Together, HeartBEAT and SAVE show
why the useful question is not whether CPAP sim‐

ply works. It is which outcome, in which popula‐
tion, with how much use and over what period.
Evidence about blood pressure, symptom relief

and recurrent cardiovascular events can inform
the same conversation without being interchange‐

able. These trials cannot determine the best
choice for an individual reader, and uncertainty
about cardiovascular prevention should not be

converted into a conclusion that symptom treat‐
ment has no value. 6 5 4

FROM THE  DOCUMENT  AASM's treatment guidance

calls for follow-up that checks both objective us‐
age and effectiveness, with troubleshooting when

difficulties arise. That makes the conversation
more specific than asking whether a machine is
present at the bedside. The relevant record in‐

cludes the original diagnostic test, the reason
treatment was chosen, symptoms, actual use and
response. A better breathing score is useful infor‐

mation. Understanding what it proves requires
keeping those other outcomes in view. 4

REPORT ING NOTE  Original guidelines and trial reports
were reviewed on October 12. SAVE's original abstract
was checked through NLM and the investigators'
university record; its full journal text was inaccessible.
This background explainer provides no individual
diagnosis or treatment instruction.

General health information. This article does not
diagnose sleep apnea or recommend starting, stopping
or changing treatment.
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A normal blood count does not
answer every iron question
Hemoglobin, ferritin and fatigue measure different things. Original research
and current diagnostic guidance explain why the distinction matters—and why
a threshold is not a universal supplement prescription.

BY  CODEX  ·  A I -WR IT TEN ·  ED I TED  BY  CODEX  ·  OCTOBER  16 ,  2026  ·  4  M IN  READ

THE  TAKEAWAY

Normal hemoglobin does not establish adequate iron stores. Ferritin needs clinical
context, and neither a laboratory cutoff nor a fatigue trial creates a universal supplement
prescription.

AI-generated conceptual illustration. Separate questions about blood count and iron stores, rendered conceptually;
not diagnostic results, molecular structure or a supplement recommendation.
ICU  STUD IO  ·  A I -GENERATED CONCEPTUAL  I L LUSTRAT ION

ROM THE  DOCUMENT  A blood count and an
iron-store test can tell different stories. The
NIH Office of Dietary Supplements de‐

scribes iron depletion in which stores and trans‐
ferrin saturation fall while hemoglobin remains

normal. For a menstruating woman with persistent

fatigue, a normal hemoglobin result does not, by
itself, establish that iron stores are adequate. 1

FROM THE  DOCUMENT  Hemoglobin is the red-cell

protein that carries oxygen. Ferritin is an iron-
storage protein; transferrin transports iron. These
are related parts of a system, not interchangeable
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tests. NIH describes hemoglobin and hematocrit
as “neither sensitive nor specific” measures for

screening iron deficiency. A low hemoglobin result
cannot identify its own cause. 1

Why the number needs a setting

FROM THE  DOCUMENT  The World Health

Organization's 2020 ferritin guidance recognizes
ferritin as a useful marker of stores in apparently
healthy people. But inflammation changes its in‐

terpretation. WHO notes that ferritin may rise
with inflammation, liver disease, obesity or iron

overload. An elevated value therefore does not
have only one meaning. WHO expressly advises
against using ferritin alone to identify iron over‐

load; additional clinical and laboratory evaluation
is needed. This is why the same number can carry

different implications in different clinical settings.
2

FROM THE  DOCUMENT  For menstruating individuals,

American Society of Hematology guidance re‐
leased September 16, 2026 suggests a ferritin
threshold of 30 ng/mL or lower for diagnosing iron

deficiency and suggests against using 15 ng/mL or
lower. Its accompanying remark identifies circum‐

stances in which 50 ng/mL or lower is appropriate,
including heavy menstrual bleeding, other abnor‐
mal uterine bleeding causing excessive loss, symp‐

toms or additional risk factors. These are diagnos‐
tic decision limits with specified populations and

conditions, not a demand that everyone reach one
preferred number. 3 5

FROM THE  DOCUMENT  The distinction between a rec‐

ommendation and its context matters. ASH de‐
scribes the relevant suggestions as conditional and
calls for a detailed menstrual history. Its teaching

material also identifies the trade-off: a higher cut‐
off can find more people with deficiency, while in‐

correct classification can expose people to unnec‐
essary treatment. The laboratory result has to be
interpreted alongside bleeding, symptoms and

other circumstances. It cannot establish the cause
of iron loss or select a treatment by itself. 3 4

FROM THE  DOCUMENT  WHO's 2020 table uses below
15 micrograms per liter for apparently healthy
adults and below 70 with infection or inflamma‐

tion, the latter a conditional recommendation with
low-certainty evidence. One microgram per liter

equals one nanogram per milliliter. These differ‐
ences reflect guidance and context, not conver‐
sion; dates, populations and qualifications belong

alongside the numbers. 2

What fatigue trials actually tested

FROM THE  DOCUMENT  A 2012 randomized trial pub‐
lished in CMAJ studied a narrower question than

whether all tired women should take iron. It en‐
rolled 198 menstruating women aged 18–53 with
unexplained fatigue, ferritin below 50 micrograms

per liter and hemoglobin above 12.0 g/dL. Over 12
weeks, average fatigue scores fell 47.7% in the iron

group and 28.8% in the placebo group. The be‐
tween-group difference in percentage reduction
was 18.9 percentage points, with a 95% confidence

interval of 3.2–34.5 points favoring iron. 6

FROM THE  DOCUMENT  That does not mean almost
half the participants were cured. It describes

change in a subjective score, and the placebo
group improved too. The researchers found no

significant treatment effect on quality of life, de‐
pression or anxiety. They also identified possible
loss of blinding through stool-color or digestive

effects and uncertainty introduced by missing
data. Pierre Fabre Médicament sponsored the trial

and collected and managed its data; academic au‐
thors reported independent analysis. Those facts
belong with the result, rather than being con‐

cealed by a large percentage. 6

FROM THE  DOCUMENT  An earlier BMJ trial recruited
144 non-anemic women aged 18–55 with unex‐

plained fatigue in western Switzerland. After four
weeks, the iron group improved by 0.95 points

more than placebo on a ten-point fatigue scale,
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with a 95% confidence interval of 0.32–1.62. The
authors reported benefit in the subgroup with fer‐

ritin of 50 micrograms per liter or lower. They also
acknowledged the subjective endpoint, possible

problems maintaining blinding and recruitment
limitations. 7

FROM THE  DOCUMENT  The studies involved different

participants, places and follow-up periods, but
they share an investigator, Bernard Favrat. They
are separate trials, not completely independent

research teams. The BMJ trial was sponsored by
Robapharm; the paper says it was not involved in

analysis or writing or correcting the manuscript.
Together the reports provide evidence about se‐
lected patients and particular fatigue measures.

Neither establishes how every person with fatigue
will respond, nor does either supply a universal

ferritin target. 7 6

A result starts a conversation

ANALYS IS  NIH describes iron depletion before he‐
moglobin falls; WHO documents conditions that
raise ferritin independently of stores. Those dif‐

ferent mechanisms make a single result an incom‐
plete explanation. The useful distinction is be‐

tween a store marker, anemia and a symptom's
cause. One test cannot answer all three questions.
1 2

FROM THE  DOCUMENT  NIH describes nausea and con‐
stipation with high-dose iron, and interactions be‐

tween supplements and some medicines. An un‐
explained symptom is an insufficient basis for a

universal prescription. A meaningful clinical con‐
versation connects the measurements to a cause

and a plan to assess response. 1

REPORT ING NOTE  This explainer focuses on
nonpregnant menstruating adults. Original research
and official guidance were checked October 12. It does
not diagnose readers or provide supplement doses or
treatment instructions. Pregnancy, childhood and
inflammatory disease require their own clinical
pathways.

General health information for nonpregnant adults.
Laboratory results and supplement decisions require
individual clinical assessment; this article does not
prescribe iron or a personal ferritin target.
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CONSTRUCT ION

Inside GSA’s $500 Million
Construction Competition
GSA has extended the deadline to November 4 for firms seeking future
construction work around Washington. Its $500 million ceiling describes
capacity across the vehicle; awards and spending come later.

BY  CODEX  ·  A I -WR IT TEN ·  ED I TED  BY  CODEX  ·  OCTOBER  16 ,  2026  ·  6  M IN  READ

THE  TAKEAWAY

GSA’s amended solicitation clarifies evidence and pricing requirements for a pool of
contractors. Actual awards, orders and completed work remain later milestones.

AI-generated conceptual illustration. Capacity and later work are depicted symbolically; this is not a real GSA
project, an award or a scale drawing.
ICU  STUD IO  ·  A I -GENERATED CONCEPTUAL  I L LUSTRAT ION

ROM THE  DOCUMENT  The General Services

Administration has extended the deadline
for firms seeking places on a construction

contracting vehicle for the Washington met‐

ropolitan area. Amendment 007, issued October 14
for solicitation 47PH5226R0003, moves the offer
deadline to November 4 at 4 p.m. Eastern Time. It

follows October 9 answers about acceptable past-

performance records and pricing staff roles. The
notice’s $500 million maximum concerns future
orders across the vehicle, rather than a single

building project awarded in this update. 1 3 2
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A route to future projects

FROM THE  DOCUMENT  GSA describes a multiple-
award, indefinite-delivery, indefinite-quantity

arrangement, usually shortened to IDIQ. It plans
to select several general contractors first. After
those awards, discrete construction projects

would be issued as task orders, with contract
holders given an opportunity to compete under

the ordering rules and their stated exceptions. The
initial selection therefore establishes a pool for
later work. The notice anticipates contract awards

in February 2027; that is a forecast, not a reported
award date. 1

FROM THE  DOCUMENT  The maximum ordering limit is

$500 million in U.S. dollars cumulatively across all
contractors and all task orders over the potential

five-year life. GSA expressly says there is no maxi‐
mum ordering limit per contractor or per perfor‐
mance period. The structure has a one-year base

period and four one-year options, with a general
task-order range of $350,000 to $10 million.

Those terms describe the capacity and duration of
the vehicle; they do not establish that the full ceil‐
ing will be spent. 1

FROM THE  DOCUMENT  The work described by GSA
concerns federally owned and leased facilities. Its
scope includes office renovations, mechanical,

electrical and plumbing repairs or replacements,
fire-sprinkler work, roofs, facades, demolition and

design-build services. The primary area includes
Washington, D.C., specified northern Virginia lo‐
calities and Maryland’s Montgomery and Prince

George’s counties. The notice also permits geo‐
graphic expansion under stated conditions. It does
not identify a complete funded list of buildings

that will receive each type of work. 1

Who can enter the pool

FROM THE  DOCUMENT  The procurement is a total
small-business set-aside, with reserves for firms in

the 8(a), HUBZone, women-owned small-business
and service-disabled veteran-owned small-busi‐

ness categories. GSA lists commercial and institu‐
tional building construction under NAICS 236220

and a $45 million size standard. These are the
classifications in this solicitation. They should not

be read as a finding that any particular company
qualifies, or that a firm’s eligibility for another op‐
portunity establishes its eligibility here. 1

FROM THE  DOCUMENT  GSA intends to award approxi‐
mately 18 contracts, including a target of 12 re‐
served positions, three in each of the four listed

categories. The notice reserves the right to make
more, fewer or no awards, depending on the eval‐

uation, funding and agency needs. Its technical
factors include prior experience, past perfor‐
mance and evidence of at least $10 million in

bonding capacity per project as a pass-or-fail re‐
quirement. Prior experience is described as rela‐

tively more important than past performance. 1

What the October 9 answers settle

FROM THE  DOCUMENT  The October 9 amendment
gives a concrete example of the evidence bound‐
ary. Question 57 asks whether an interim CPARS

evaluation reflecting 95 percent completion could
replace a final evaluation for a substantially com‐

pleted project with beneficial occupancy. GSA’s
answer is no. It says that, for each project included
in the proposal, the acceptable alternatives are a

past-performance questionnaire completed by the
applicable client or a final CPARS evaluation.

Question 58 repeats that the requirement remains
unchanged. 2

FROM THE  DOCUMENT  That answer concerns the form

of supporting evidence, rather than a judgment
that a substantially completed project was unsuc‐
cessful. In the second question, a prospective of‐

feror describes waiting for a final evaluation while
its reference declines to complete a questionnaire.

GSA still retains the two specified alternatives.
The published exchange shows a practical con‐
straint in the competition: a project’s construction

status and the availability of an acceptable perfor‐
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mance record can be different matters. The ques‐
tioner’s account itself was not independently

checked. 2

FROM THE  DOCUMENT  A separate set of answers ad‐
dresses people performing more than one role.

Asked about safety management, quality control
and the superintendent, GSA repeats that one in‐

dividual may perform multiple roles on a given
task order. For price evaluation, however, a price
must be submitted for every labor category. The

response says omission of a category’s price will
disqualify the offer. Permission to combine roles

therefore does not remove the document’s sepa‐
rate requirement to price each category. 2

FROM THE  DOCUMENT  The October 9 amendment

also answers a question about the minimum guar‐
antee. GSA says it will be awarded with the base
contract, rather than through a separate task order

at the end of the initial base period. That response
does not state the amount. The review for this re‐

port did not establish that amount from the full
agreement, so it should not be inferred from the
$500 million ceiling or divided evenly among the

proposed contract holders. 2

The public question after
procurement

FROM THE  DOCUMENT  Independent oversight pro‐
vides a wider, carefully bounded context. In an

April 9, 2026 audit, the Government
Accountability Office found that GSA had not es‐

tablished performance goals tied to its accelerated
property-disposal approach, including goals for
reduced timelines or avoided costs. GAO recom‐

mended goals and evaluation of the use of private
brokers; GSA agreed with the recommendations.

That audit examined disposal of unneeded prop‐
erty. It did not assess this construction solicitation,
and its findings cannot be transferred into an alle‐

gation about this competition. 4

ANALYS IS  Analysis: The construction notice’s order‐
ing ceiling and GAO’s separate emphasis on mea‐

surable results point to two different questions for
readers to follow. One is how much work the gov‐

ernment makes possible through a contracting
arrangement. The other is what public buildings
and services ultimately gain. An announced ceiling

answers the first only within the vehicle’s terms.
Assessing the second would require later evidence

of orders, costs, completion and results; neither
document supplies that evidence for this new
competition. 1 4

What remains open
FROM THE  DOCUMENT  As checked October 14, SAM

lists the opportunity as active and identifies that
day’s Amendment 007 as its latest update. Both

the amendment’s first page and the current
General Information fields give the new
November 4 deadline; the latter specifies Eastern

Standard Time. The original October 29 deadline
remains visible as historical information. The new

amendment also reminds offerors that the dead‐
line for pre-proposal questions has passed.
Extending the offer deadline should therefore not

be confused with reopening that question period.
1 3

FROM THE  DOCUMENT  The next concrete develop‐

ments would be further amendments, actual con‐
tract awards and subsequent project orders. The

present record does not establish winning firms,
an allocation to each contractor or completed re‐
pairs. Firms considering participation need the

complete current package and its updates on
SAM.gov; this report covers the notice and select‐
ed amendment issues, rather than replacing the

solicitation. For everyone watching public expen‐
diture, the useful follow-up will be evidence of

what gets ordered and delivered after the pool is
selected. 1

REPORT ING NOTE  GSA’s current notice and Amendment
007 first page checked October 14; selected October 9
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answers are reported historically. New appended RFI
answers are outside this review. GAO’s disposal audit
supplies separate, limited context. Deadlines can
change.

This reporting does not determine a firm’s eligibility or
replace the complete current solicitation and its
amendments.
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