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Levers for
Foundation
Model
Improvements

—— Wellunderstood levers —
Table stakes, not competitive advantage

A. Compute: NVIDIA GPUs etc. All Big players have this in
large volumes.

B. Algorithms: Research has shown that a whole range of
model architectures trained on similar data make similar
predictions. Improvements largely efficiency related.

C. Pre-training data. Very similar across companies

—— Highimpact lever but less research and less
understood— Competitive advantage

D. Proprietary Human Data for post-training in complex
domains. Early Improvements often measurable with
1000-5000 high quality data points for SFT/RLHF/DPO.

This is the unfair advantage that Turing.com brings
to the table.



Turing helps the world’s best Foundation LLM compadnies
improve model performance for reasoning, coding, agents,
problem solving, and other advanced AGI capabilities

3 Million+ knowledge
workers

Software Developers, other
knowledge workers from
100+ countries vetted across
100s of technical,
communication and
instruction following skills.
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Trusted partner

Turing’s data services is used
by OpenAl, Anthropic, Google,
Meta, Apple, Nvidia, xAl,
Snowflake, ServiceNow,
Character.ai, Augment and
many more.

Gemini 00 Meta

character.ai

-} Augment

Wide range of offerings

We offer model evaluation &
strength assessment, SFT,
RLHF, DPO, for code, data
science, agents, factuality,
multimodality, STEM expertise
etc.
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Turing’s talent cloud of 3 Million+ knowledge workers produce
custom proprietary data at scale to improve models

Largest talent
pool in the world

Build a specialized team
of software developers,
other knowledge workers
from Turing’s 3 million
developers, across

150+ countries. More
diverse outputs than a
whole teamin a single
office.
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Deeply vetted and diverse
in skills and domains

Our knowledge workers
have diverse skills and
excel in tasks like data
analysis, logical reasoning
with proper function &
agent calls, multimodal
data, code gen, evaluation,
documentation, and
scaling SFT and RLHF loops.

Transparent management
with quality control

Turing provides a fully
managed developer
team, allowing researchers
to focus solely on task
design while Turing
handles developer
coordination

and management.

o

Rapidly scalable
and elastic

Leveraging Turing's global
talent pool, we can rapidly
scale our service to 100s

of developers within weeks,
all while maintaining
significant cost-
effectiveness.



Confidential

How research and human data teams can collaborate to

improve model performance

Human data is typically applied during post-training. Base model used can be a
company’s own pre-trained model or an open source model.

Identify backlog of Continuous optimization Talent re-allocation
areas for model and task transition

improvement
e Evals, SFT, RLHF data

generated in various
areas of interest.

Model improvements
analyzed every 1000-5000
data points. Decide
whether to scale, change
task specs or whether
saturation has been fit.

e Coding, data analysis,
multimodal reasoning.

e Strategic reuse of trained,
high performing LLM
Human Data trainers for
new improvement
phases.

e |deas, prioritization
inputs from product
owners, researchers,
and Human Data team
analysis.

H TURING



Research and human data team collaboration to improve
models in a specific area.

Measure and Improve model performance in a specific area

Assemble a team
skilled in the specific
domain

e Either new LLM human
data trainers or those
transitioning from
comparable data tasks
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Evaluation dataset
generation for the
specific domain

e LLM human data trainers
create evaluation/test
data with human
judgments as the
performance benchmark
Typically 30-120 min per
data point incl of review
and rework to ensure high
quality.

Supervised Fine Tuning
(SFT) process

e Task designed for SFT
data generation

e LLM Human data
trainers produces high
quality data points. 30-
120 min per data point incl
review/rework.
Researchers enhance
model using data.
Continue until
improvements saturate
on evaluation data ( ~10K-
100K data points)

Reinforcement
Learning with Human
Feedback (RLHF) cycle

e Comparison/judgement/r
ewrite/process supervision
[ related tasks designed
for RLHF
LLM trainers produce high
quality data. Typically 15-
60 min per data point.
Researchers enhance
model using data
Continue until
improvements saturate on
evaluation data (~10K-100K
data points).




Optimizing quality and throughput

©

Quality

Researcher Satisfaction Score Rubric

Team leads assess notebooks
and assign quality ratings to
each submission.

Weekly monitoring of quality
scores to maintain researcher
satisfaction standards.
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Throughput

Time/Task

Weekly tracking of throughput scores
to meet researcher expectations.

Support provided by Developer
Success team for developers
with lower-than-expected
throughput scores.




Best practices to ensure high quality of Evals, SFT,

LLM human data trainer Quality
e Vetting

e Performance reviews on the job

Data Quality
e Calibrate with researchers’ guidelines
e Label review workflow

e Labeling tooling

Recognize good job
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Define

automated
flags

44— VYes

Performance report is

generated

v

N
Report generates automated
flags. Not visible to team

leads

Howto

evaluate this?

Are team
leads doing a
good job?

.

Team leads analyze the
report

v

Team, primary and
secondary leads
meet

STE

Team lead shares
findings with primary
and secondary leads

)

Compare findings to
automated flags report,

evadluate teamleads
opinion

SR

)
Leads categorize
trainers. All leads should

Leads create calloutsin
for struggling, suspicious

activity trainers, and top
performers

agree on the categories.

T

No issues, struggling
(needs coaching),

suspicious activity, top
performer

No

We have a dedicated PM to coordinate all these ops

Each calloutisinitially
managed intemnally.
Callout starts with
“internaltag

Isthe trainera
top performer?

rihf data

Was the issue
resolved?

v

Congratulate the trainer
(integrate with rewards
systene)

“open’

Change callout status to

v

)

HR member claims the
callout

-

0
HR member schedules
call with trainer and
communicates the issue

S

HR member updates
calloutand give their
opinion on the strike

decision

close the callout

Strike trainer



Sample model areas that are being improved via human data

Agents, Function, Calling,Tool-

Coding & Debugging Data Analysis

Use
Multi-Modality Advanced Reasoning Inguuns;:iyo\r:glrtll(%ogﬁ:ggzrt
Frontier High end STEM Factuality, RAG labeling Alignment & Safety

Domain Knowledge
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Model evaluation - identifying improvement areas

E2e Offering Phases

10tal Frompts

26 0 . _ Model Evaluation Phase
Prompt Structure
Efforts
Explorative Model Evaluation Objectively evaluate model performance using our optimized
exploration algorithm coordinating human focus areas.
Benchmark Performance Analysis Deep dive into when and why your model achieves its scores on any
benchmarks.
Community Findings Aggregation Research and compile the community findings about the model in a
structured way from vanous consumer-facing data sources,
Vald for deployed models only
Technical Domain Post Processing

We run the 3 efforts above in parallel for 2 weeks
Using the findings from the previous steps, we analyze and abstract “hypothesized” pattemns of
fallure.

e We then conduct tests to validate each hypothesized pattern & back it up with 3 examples.

Usage

The following deliverables are then created, and we can finetune the % of the dataset that these findings
affect.
* Human Consumption
Dashboard for Consumption 10 explore the distribution of model strengths & weaknesses,
tying back to individual analysis,
A document listing the patterns & examples for each.

Model Response (Evaluated) Megative Critigue ¢ Engine Consumption
Granular Biasing - We algorithmically bias the distribution of a data subset away from the
that f d | 1 f ng strengths and towards the weaknesses,

Targeting Failure Modes - We expertly curate and design data subset creation efforts
dedicated to each pattern. Failure Patterns + Examples are leveraged to come up with
more such prompls to deal with these issues,

Data Annotation Phase
Based on where your model currently stands, this phase can be SFT / RLHF / DPO

Explan thes sq

He ¥ A atlab of @r il e % A reasonabl

Data Spilit

e Baseline (30%) - This subset ignores what we have done in the model evaluation phase.
o  Woeakness Areas (40%) - This subset uses Granular Biasing o focus on the weakness areas,
o Pattern Treatment (30%) - This subset consists of examples for treating the previously identified
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Sample Evals, SFT, RLHF datasets
across different areas



Improved Coding Performance

https://colab.research.google.com/drive/1GeektjdgegfUUvc WKbFzfmvewjlLa80X 4

cO £ debugging_and _tracing_queryipynb

File Edit View lraert Rusire Tools Help  Changss wil nod be saeed
1= + Code & Tex Copy 10 Drive
q
. Metadata
I

o Tople - debugging_and_tracing
Stack Trace URL: hitps.github com/numpy/numay/issues/ 25435

o Massage - Please create a realistic conversation where the Assistant is helping the user debug a problem inspired by this GitHub issue,
~ Conversation
Uiser
np. inddirp.arrayl [8, 1], dtypesap. intéd), np.arrayl (F900000505999999555, ) . diypesnp., wintdd) )
Tracebach {most recent call lastl:
File "=stdin", line 1, im <sodulex
File =/hosesarizal envidrLlibSoythond, 12/5ite-packages/nuspy/ Lib/arraysetops. py™, line €53, in inld
cutgaing array [badic_saik] = isin_helper_srlarllbasic_saik] -
R
Indeafrror: arrays used as indices sust be of integer (or boolean) type
Assistan
Thanks for sharing your command and traceback,
The funetion np. inld checks whether sach element in the first amay is present in the second array. The expected behavior would be 1o return
array([False, False]).
Intarestingly, that line of code seems 1o work in my environmaent and produces an accurate result
<
[ 1 # Assistant
E
import numpy as np
&=

mf, imldd
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https://colab.research.google.com/drive/1GeektjdgegfUUvcWKbFzfmvcwjLa80X4

Agents, Function, Calling, Tool-use

https://colab.research.google.com/drive/limp K Wy504XUTsxcc Bop7ddcBmijpuM

httos://colab.research.aocoale.com/drive/llm EZmL8CVOAhIRNT200xy2SKkShFhH]1
cO & multi-turns-paraliel-function-calls haseebjan-turing.demo financial_analysis.banking_services_loanlipynb cO & multi-turns-single-function-call hasan-y.demo,event-planners flight-bus-reservation-system.ipynb

File EdA WView Inserl Runtime Tools Help Changss will ool Be saved

File EdA View Insert Runtime Tools Help Changes wil net be saved
+ Code  + Text Copy to Drive

= = + Code  + Texd Copry to Drive
qQ You ane & vifual assistant at a bank, specializing in personal finance management, loan caleulations, and savings advioe Your role is to assist qQ, [system]
X users with various banking services, helping them navigate their financial decisions effectively. X
e <} You are a flight and bus reservation system.
& o] The user ID is ‘65739
1. Personal Finance Management: Offer guidance on managing expenses, budgeting, and optimizing personal savings.
| 2. Loan Calculations: Provide detailed calculations for different types of loans, including mongages, suto loans, and personal loans, Ensune O Taday is Mon, 04/22, 2024
e use the latest inferest rates provided in the tools, Here are the details for the current user:
3. SBavings Advice: Recommend strategies for increasing savings based on the user's financial data and goals,
{
Operational Boundaries and Constraints: “bookingld™: “BK10ISNBLT=,
« Minimum and Maximum Transaction Limits: Do not process transactions less than 100 dollars or rmore than 50,000 dollars due 1o :"“”“" d "'t_“-“‘-
reguiatory and operational limits. _:::M r1l : “T":;IHM_
* Loan Amount Boundaries: Only provide loan calculations Tor amounts between 1,000 and S00,000 dollars, 'tttm::nﬂ i ’ ’
+ Interest Rate Constrainis: Dnl:r usge interest rates provided in the tools, which are updated I'I'mlhl','. {
« Allowed Categories: You can provide advice and calculations related to ‘Savings', ‘Budgeting’, ‘Loans’, and "Tnvestments”, "legld™: "LEGHEL™,
+ Prohibited Actions: You are nat allowed 10 advise on stock investments, and cryplocurrencies, of offer legal advice. “departureCity™1 “Mew York",
= Privacy and Data Sscurity: Abways ensure that user data is handled confidentially and encourage users not to share sensitive personal “arrivallity™: “London®,
infeermatian in the chat “departureTime™: “F024-05-15T08:09:0
+ Browsing Capabilities: You dor't have the capabilities for enline search. LA Ce s I
"clanaType™: "Buiineis”™,
User Engagemaent Instructions: Useathaaber=: 11K
« Always clarify user needs by asking probing questions if the inftial query is unclear, :
+ Provide calculations and advice within the constraints and guidelines menticned above "legld™: "LEGREZ-
+ Encourage users to consult with a financial advisor or & bank official for complex financial needs or decisions beyond the scope of this “departureCity™: =Londan®,
assistant, "arrivalCity™: “Paris",
Your primary teol is & loan calculator, which you should use 1o offer precise calculations and scenarios based on user input, The tool is :"‘""t:"“'f'i il LT o
designed to handle different types of loans and interest scenarios. Ll o et Lok
"classType™: "Econoay™,
“aeathesber=: =180
¥
<) [ ) 1
i " - -
paymentitatus™: “paid=,
=] :mri M:un:uw = "totalPrice”s 115088,
“functica”; "loyaltyPointstized™: 58,
El "name™: =lawn_caleulator®, Ed s

"additionalServices™: [“extra luggage”, "meal - wegetarian®]

H TURING


https://colab.research.google.com/drive/11mp_K_Wy5O4XUTsxcc_Bop7ddcBmjpuM
https://colab.research.google.com/drive/11m_EZmL8CVOAhIRnT2Ooxy2SKkShFhH1

Data Analysis

https://colab.research.google.com/drive/1JaT5gWcffuOg-SoCOfITYELPghKuwcVH

o & data-analysis-exlipynb

File Edi View Insert Auntime Tools Help Chapges willngl be seoed

+ Code -+ Text Ciopry to Drive

Query: For each eompany, which one experienced the highest percentage difference in the valume of shanes traded on days whene the deviation
betwieen the opening and closing stock price exceeded 1 standard deviation? Analyze data starting from Q3 2023,

Dataset name: MAANG share prices till February 2024

~ Explanation

We have 5 individual files In the first step, we combing all of them into the same dataframe, adding an identifier column for the company nams,

To combine therm, we will use Pandas 1o read the CSV files and then concatenate thirm wogethed, For each individual CSV file, we will alsa add 8
column called company_nase .

[ | import pandas as pd
wrl = "hitps://drive.google. com/file/d/1fInTmi] 10FGps 201 YBhpY os 4RO TWIE /v iewTuspssharing”
urls'nttps: //drive. google. comfucTide’ « wrl.splitl /"1 (=1]
di = pd.read_csviurl]
df [ company_nase ' |="alphabet_inc'
df _final=df

url = "https: ffdrive.google.com/file/d/1gkhbhreuklicZCeTZETIqra j 1PGT 26Kr L/ viewtusp=sharing”
url='https: f/drive. google.comfuctid=" + wrl.split]"/"}[-2]

df = pd.read_csviurl]

df [* company_name ' |=* amazon_inc®

df_finalspd.concat | [df_final,df]]

url = "hitps://drive.google. com/ T4 le/d/ INpLFArOWAL rwlS_Ag=117 fH6IxBXg ldn/viewTuspssharing”
urls'nttps: //drive. gocgle. comfuctide’ + wrl.splitl /" }(-2]

df = pd.read_csviurl)

df [* company_name' |="apple_inc®

df _final=pd.concat| (df_final,df]]

url = "https: /fdrive. google.com/ filesd/10oN2sec iulE]l DHI9BrclgASdbeouk LTS /v iewTusp=sharing"
url='https: f/drive.google.comfuctid=" + wrl.split{ /"}[-2]

df = pd.read_csviurl]

df [* company_name ' |=*meta_inc’

df _finalspd.concat| (df_fimal,df]]

url = "Rrips: /rdrive, goog Le, com/ 1 le/dS 1p0s Ppkk FOhwBesOp-RIMSysuthIRCTS /v iewTuspesharing”
- A E s - m- S momra N - R —_RsiTeaend mW
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https://colab.research.google.com/drive/1JaT5gWcffuOg-SoC0flTYELPqhKuwcVH

Industry Vertical & Expert Functional Knowledge

We can use the chip RTL design examples:

https://docs.google.com/document/d/IrXVeASEg veRGIJWZNUYROUSU 29XkxaCEuooHfhers/edit#heading=h.2t6lggkOtokp

Example notebook: https://colab.research.google.com/drive/1043ew P2Gt21QzxqK7kAlaWtEsyz-R3Q2usp=sharing

Fie Edd Wiew Wserl Runbme Tools Help Choanges will nod be saved

+ Code + Text Copy to Drive

~ Conversation

User

High-level Demo Notebooks cO £ bugs_and_race_conditionipynb
1. Asimgle B3t protocol with header, type, data, and fued packet sioe s given. Design an FSM that
can identfy the type of package and respond oy v protocol_p ) .
2. A venfication flow for the above module 9 e foem fom VCD lext ouput H—
o8 well » » » staton). Moro at annex B
“ prosocol_peocessce_2 ipynd (SFT) q
3 Sepport 10 write scrighs for an EDA fool.  skill_simple_instructons ipynd
4. Make 8 32rgt and & simplo $ynihess workfiow:
S ancute_synihesis ipyrd {x}
5. Present & cooe with race conditions and ask the assistant 1 solve &
* bugs_and_race_condtion ipynd o
Goals [DRAFT]

From [ ChipNeMo Tamomy The gosd i 10 harve o large benchenark dataset 10 evaluse LLMs across &
ronge of Sgital design and verication tasks and 10 have sulficient collateral 10 avaluate & Muls-agont
framework across A complete SoIal design Sow.

The data colloction is two-S2age
1. Croate a compes of Sesigns 10 Implement 8c70ss 3 range of complaxites and lopics:
2 To have dgtal dosign and verit toams he designs,

(spec 1o RTL okopr SA ntng, bug fdng ) Sat is
wolldaboled and tagged, along with o implemented cosign dsaf. The former is 10 be used 1o
evaluate targeted LLM agont tasks, whie the design implomantation as & whole can be used 1o
evisuato & Mmult-agent LLM famewors.

As 8 workfow reference. we can race paraliels 1o the SWE-Sench project. As references.

1. SWE-bench. o Vwerw ywsbench. comy

2 Jmenez.C E_Yang, J. Weisg. A, Yo, S, Pei, KK Press, O, & Narasimhan, K. (2023)
SWE-bench: Can Language Models Rescive Real-Workd Gaub issues? (Version 2). anXv
D00 00! 10 485SUARXIV.2350.06770

3 SWE.agent Agert C Enable e E; Language Models
bitios. {fyere-agent Sony
As 2 frst stop, & s requined 1o elaborate & mockup demo of domain-speciic data that could be used as
evaluation benchmank
Demo Scope [DRAFT]
The demo Lasks have 10 provido the main deliverabios:
1. 1P progects in ot 38 8 copus of desiges:
2. Incidontal colatorals from & given request Over & Langet design. such as
a T asa PG 10 & sobution,
b Agaich with a technical soRS0n 10 3 ghven reguest on & particuler comeit of the respectve
® project.

The delveratios have 10 445 twee requirements:

1. Alow Bonchmark 1 oviakudlo & gven LLM;

Wo can assume the chent hass & pre-ranod LLM with doman-apeciic data and that Turng has 10 provide E
rAatn in A Sormad Lmaie tor haneimark anckoatons Tha clant will hanchmark thale modnd nosinel e st

H TURING

This code has bugs. Can you tell me what they ane and bow 1o Solve them?

module Alinput wire reset, isput wire clock, output reg a_reg_ol;
always @lposedge clock)
bagin
iflreset == 1'h1]
begin
a_reg_o = 1'hi;
end
wlin
beegdn
a_reg_o = 1'h1;
and
end
endmadule

sodule Blinput wire reset, isput wire clock, dnput a_i);
reg by

always #lposedge clock)
begin
if[fasat == 1'H1)
begin
b= 1'hl}
end
elie
begin
if{a_i == 1'h1)
begin
b= 1'h1;
aid


https://docs.google.com/document/d/1rXVeASEg_veRG9JwZNUYR9uSU_29XkxaCEuooHfhcrs/edit
https://colab.research.google.com/drive/1043ew_P2Gt2LQzxqK7kA1aWtEsyz-R3Q?usp=sharing

Technology integration

User

What's the method to insert data into an AWS DynamoDB table with Python?

Assistant
To insert data into an AWS DynamoDB table with Python, we can use boto3 library, an official Python library for AWS SDK.

= |nstall boto3

pip install boto3

import boto3

# Get the service resource.
dynamodb = boto3.resource('dynamodb'])

# Instantiate a table resource object without actually
# creating a DynamoDB table.

table = dynamodb.Table('users')

= Once you have a DynamoDB.Table resource you can add new items to the table using DynamoDB.Table.put_item():

H TURING



https://colab.research.google.com/drive/1KUCSXWihxEBf4wckKnrIjyuPpebQytSg

Mathematics Areas - High School and Advanced Level

Undergraduate / Advanced
8v-hVk625CamX_oJtziu https://colab.resedarch.google.com/drive/1r97BEaloglQ6RgadudPInOtOmHaIMw5Z

High school level
https://colab.research.google.com/drive/lghgDLeiga

) © Problem_150.jpynb

File Edt Vies Indelt Rudtime Todls Help Lastedited on July 4

O £ Problem_112[]ipynb
File B View Ingit Runtims Todlh Hep  Lesledted on June 21

- & Cosdi + Taxl = + Code + Text
a [usr] Q |user)
Salve the squation —x% = 11 = =2x% + 5 for the variable x. If three paints are randomily chosen from the verices of a regular 17-sided polygon, what is the probability that the chosen points form an
bt A) 22 B) =4 (¥ scutesngled riangler
& C) 42 D) £ 48 &
[assistant]
O [assistant] D sure, rd be happy 1o help with that. Let's break dawn the problem,
Sure, let's sobve the equation step by step, Given a regular 17-sided polygon (heptadecagen), we aim ko find the probability that three randomly chesen vertices form an acute-angled
" trimngle.
Let's isolate x* from the equation: e
Step 1: Add 2x” on both sides of the equation: Tatal Number of Triangles

-+ =2+ 5+ 2
= -11=3
Step 2: Add 11 on both sides of the equation:
F-M+11=5+11
= ' = 16
Step 3:Take the square root of both sides. Rememiber, when we take the square root of & number, we consider both the positive and negative
rools.

Sa, the selution 1o the equation —x7 — 11 = =23 + 5 for the vatiable ¥ is &4,

Therefore, the comect answer |s:

H TURING

Thiz total rumber of ways 1o choose 3 vertices out of 17 is given by

17 17 % 162 15
(3)' Txaxg 080

Obtuse Triangles

An obituse triangle ks one where at least cne interior angle ks greater than or equal to 90",
To foern an obtuse triangle, we assurme thal & regular palygon is inseribed in a eirche, we consider the following:

« Fix one vertex. For the triangle 1o be obiuse, the other two vertices must lie on the same side of a line through the center of the circle that

passes through the fioed vertes,

= Thig condition is met if the chosen vertices for the triangle ane such that all theee vertices lie on one side of the diameter that is farthest

from the fixed vertex.

For a ficed vertex, the vertices that can form an obtuse triangle with it must be chosen fram the 8 vertices on either side of the fixed vertex, but

not including the diametrically opposite vertex.
Thisg, for & fiaed venex, the number of ways 1o choose 2 vertices from these 8 s

] BxT
= =28
(1) 2=l :
Sance this calculation apphes for each of the 17 vertices:

= |Tx(3

L]

*

)zl?xzﬁz-ﬁb

B acute Triangles

[


https://colab.research.google.com/drive/1qhgDLeigapPy8v-hVk625CgmX_oJtziu
https://colab.research.google.com/drive/1r97BEglogIQ6RqgdudPlnOtOmHa1Mw5Z

High end STEM Domain Knowledge (1/3)

Hard Undergrad + Grad Physics examples: https://docs.google.com/spreadsheets/d/1QymOY VfLKyMWngD _-jnju-r5DuKHQKwI9M9iPe0iGlk/edit?gid=0#gid=0

Subject Togic Difhacity Lovel
Prysics Condensed Matlor Prysics Hard Undergraduaio
5. no.  promgt ground_truth_anvwer content rating rrwrite rewribe_resson
Imagine a material sch lat y whare hars an working with 3E_F - E_i 'appron 0.513 ., e} 3 Here's how o calculate the posison of the F Cornecd .
gquantum dots made from zing oxide (En0) a room lemparature (350 KL These bl redatines 10 tha intrinsic level in the doped Znll
tiny, ssmiconducior nanocrystals sre maticulously dopad to achisve desired  To soive the problem, calculats the nat doping  quantum dots:

slectrondo properties. A thad the dopants in these g

1 A ——————
S — wion; § n_| = 2,00 Wimes 108 |, Wextfem)*{-3} §

- Bonor cancaniration; § N_D = 5.00 Uimes 10°{16] \, Wext{em}*{-3} §
= Accoplor concentration: § N_A = 1.00 Wimes 1016} |, Wwexifem}*{-3} 3

dots are

Calculabe the position of the Fermi bevel relative 1o the intrinsic kevel.

Imaging a material science laboralony whers reseanchens ane working with guantum
Imagine o maderial schenos laboralony where ressarchers ang working with guanium
Imaging a maserial sciencs laboralony when ressarchors ane working with guantum
Imaging & maderial scends laboralony whiee chirs ang woring with guanium

concerdration $(N_{e)}%. Swn use the formula
$E F-E_i=k BT un(_{afin_i$ o find the
pasition of i Farmi levwel milathae (o the infrinsic
b,

$E_F - E_i\approx 0,813 1, Hast{eV) §
$E_F . E_| \appro 0813 Hest{oV} §
$E_F - E_{\approx 0,513 . nat{oV) §
$E_F - E_| \approw 0813 L esd{oV) §

Imgivg & material sci labworatary whede hars ane working with quas 5E_F - E_i apprea DB13 4, Head{o} 3

- Intrinsic carrier concentration: § n_i = 200 Wimes 108 | ‘dext{em)*{-2} §
- Donor concentration: § M_D = S.00 tWmes. 10°{16} |, taxt{om)*{-3} §
= Accoplor concentration: § H_A = 1.00 itmes 16%{16) |, textfom)*{-3) §

Calbculabe the posithon of the Formi bevel relatios (o the intrinsic kevel.

Hure's how to calculate the pesition of the Fermi lewel relative to the intrinsic it
**1. Datermins the nel doping concentralian

** Sinca the mabterisl is doped with both donors and sccaplorns, wa nood 1o find
SN_D - M_A = 500 imes 10°{18]} Waxt] cm}*{-3} - 1.00 Wimes 10%{16} Wbeaxct] cm}
This positive value indicates that the material is n-type (donor impurities domibi

**1. Calculabe the slectron concentration
- A ing complete lonization of the dopants and negligible intrinsic carrier
§n pprox N_D = N_A = 400 ttimes 10°{16} Woxi[ em)*{-3}§

3. Usa the fermuls for the Fermi lvel position in an n-typs semiconducier

** The position of the Fermd bvel [(SE_F§) relative to the intrinsic Farmi lavel |$E
$E_F - E_| » kT Unfibrasc{n}fn_i}i%

whers 5k Is the Boltzmann constant ($8.617 Wimes 10°(-5) wext] aV1K]}S), TSI

**4. Substitute the values and calculate*™ Substitsle the given values into the &

Continuing sobving from hene

Imaging n maderial scesncs laboraiony whess ressarchers ang working with guanium
Irnasginay & maaterial Scarc laboralony whin e Bn working with quantum
Imaging & maderial scsends Bhormiony whien releaichions Bro working with guantum

T scive the problemn, caloulate the net doping
concendration S(N_{=¥))8. Sen use the formula
$E_F.E_i=k_BTin(_{afin_i$ o find the
position of B Fermi level relative o e infrinslc
e

=*1, Dwberming tha nat dopeng concoentration™

Sirecap ey mmirinrial B doped with both dencey and
BCCaphos, i Faidd 10 Tirdd thir nit dogang
conueniration:

SN_D - M_A & 5.00 \mas 1018} ‘et cm}-3] -
=*2. Calculabe the eleciron concentration™ Cormect

=3 Use the formula for e Fermi level position in - Cormect .
"4, Substiube T values. and caloulabe’ mwwe"-'«.&mhmw

"5, Thet sngven™

g, Substibe B vl and calodabe™ Cornedd
Substitute the gven valus imo the squation:

BE_F « E_i = (8617 Wmes 10°{-8) tox] o\ik})

‘ot (300 e K} odot 00 \imes

0 16) et] ompPA{<I}H2 00 Srees 106 |

e

SE_F - E_i = D.0Z5851 doxa] oV} \aded Wn(2.00
Wirnes 1010118

SE_F - E_i ‘\approx 0613 daxa{ oV)E

P
<

$E_F - E_| approo 0B Y, esd{oV) §
$E_F - E_i \approa 0513\, 'deot{eV} §
$E_F - E_i \apprea 0813 1, 'deatfeV] §

=5, Inlerpeat te rosul™ The posisa vales of Cormect
"8, Angwer” The position of the Farmi kel Cormact
“tAsgwen™ 061 eV, Cormecl

Calculation parformad incomecty by tho modal,

H TURING

Example at a Glance

1. Initial Prompt given to the model.
Response is captured in content
column with each row
corresponding to a step of the
response.

2. We grade the steps. If step is
correct, we label it in rating column
as Correct. If itis incorrect, we mark
itasIncorrect.

3. Grader then rewrites the
corrected step. Steps after first
incorrect step in the response are
notgraded.

4. New prompt is crafted. Itis
amalgamation of previous prompt
+ correct steps from the response
given by the model + the corrected
step graded marked as incorrect.

5. Grader continues till model is
able to get to the correct answer.


https://docs.google.com/spreadsheets/d/1QymOYVfLKyMWngD_-jnju-r5DuKHQKwl9M9iPe0iGIk/edit?gid=0

High end STEM Domain Knowledge (2/3)

Hard Undergrad + Grad Chemistry examples: https://docs.google.com/spreadsheets/d/1QymOYVILKyMWngD _-jnju-r5DuKHOKwI9MOiPe0iGlk/edit?gid=0#gid=0

Electrochamically gonerstod parccodicarbanate sclution has beon used as a g 2mp’lﬂlﬁ!‘|‘i—i.4-€h‘-\l
|°Hmumwm to this protdbem:
**{. Understanding the Reaction™

2 Applying the Reaction o the Spedific Case™  Comect

In the case of &-Frydrocy-3-mettyibenzaldetyde,
T mldehydo groun ot posiion 1 wll bo cxidaod 1o
& Iyt grop. Thi resiiting product will hive
ydenucyl groups ol positons 1 and 4, with a mathyl

The reaction involves the oxidation of a hydroxybenzaldehyde {4-hydroxy -3 @—— group st postion 3

Subject Topic Diffucity Level
Chaenisiry Organic Chomistry Gead
& na,  prompt ground _truth_answer content rating rewTitn newvite_reason

mwﬁmmmlmmmulﬂlll T-enaihryibacares-1 4-gcl Hang i the solulicn o the probbem: Incasmisch **1. Undersianding the Resction™ Sedaciivg cuidation Mescion
greener oakdizer to oxldize hy hydes to valuable p step mentioned as incomecl
mwmmmmm-muumw 1. Understanding the Roaction™ Thp roaction imhves T qudabion of
A-hydroxy-1-methylbanzaldebyde with a freshly prepared solution of a hydroxybanzakishyds
percxodicarbonate at 0 *C for 20 minutes. The reaction was quenched by The reaction invohes the caidation of a [d-hydroay-3-mathylercaidetyde)
mmdllﬂlmmmhﬂmﬂlm e g ybearaldahyde UG [ G OdiarbOnate &8 e
1 reaction? ld-l'r.ﬂ'urp!-nﬂr.‘bcnuldul‘rydu:lmmg anidizing agenl. Pmm.nl:lc.lrblmllﬂ L3
Ehchndmt:ﬂfgﬂrmmd peroxodicarbonabe solution has been used as a 2umethylbereers. |, 4-dol 2 identifying the Starting Maberkal®*
Elnctrochermically g peroxadicarbonale solution has boen usad as A 2-enethylterzane-1 4-dol 3. Prodicting the Product™

H TURING

Z continue from hare
Elecirochemically generalnd peroxodicarbonabe soluticn has beon used as a empthylbereere-1 4-dol 3. Naming the Product™ Cormect
Elsciracharmically gonsralod paroxadicarbonaly solutisn has baan used as a 2-enathyiacrace. 1 4-diol 4 The Foesction Equaton®™
Elscirochammically generalnd peroxodicarbonabe soluticn has beon used as a L-mpthylaraere-1 4-dol 5. Arcpwer™ Then produsct of the maction is Cormct
Eleciracherically generald peraxodicarbonale solutich has been used as a 2-enisthylberizeces- 1, 4-dicl *Andwer:** J-radndbenzone-1 4-dol (o e Cormcl

Example at a Glance

1. Initial Prompt given to the model. Response is
captured in content column with each row
corresponding to a step of the response.

2. We grade the steps. If step is correct, we label it in
rating column as Correct. If itis incorrect, we mark it
as Incorrect.

3. Grader then rewrites the corrected step. Steps after
firstincorrect step inthe response are not graded.

4. New prompt is crafted. It is amalgamation of
previous prompt + correct steps fromthe response
given by the model + the corrected step graded
marked as incorrect.

5. Grader continues till model is able to get to the
correctanswer.


https://docs.google.com/spreadsheets/d/1QymOYVfLKyMWngD_-jnju-r5DuKHQKwl9M9iPe0iGIk/edit?gid=0

High end STEM Domain Knowledge (3/3)

Hard Undergrad + Grad Biology examples: https://docs.google.com/spreadsheets/d/1QymOYViLKyMWngD _-jnju-r5DUKHOKwIOMIiPe0iGlk/edit?gid=0#gid=0

Bubject Tople Diffucity Lewel
Mualocutar Biciogy Hard Undergraduate
. A, prompt ground_truth_answer conbent rating rewTite rewTibe_reason
Traditicnally, genatic information is transcribad from DNA to RNA. In tBe B, nreirs iMnsonplaso dons nol Synineszn Higrn i Bl SOIUGON 10 e QUASIORC Comect
19704, snzymees called reverss ranscriplasss were discovensd in several DA using an RMNA lemplato dunng Bw carty 5
vinzibes, A revenis iranscriptase allows viruses o ranscribo RMA back 1o prin of the coll cycle in pukanyolic colls. During  **1. Understanding Roverse Transoriplase™

D#A. It has also Been shown (9 occur in two groups of bacteria: myxobacteria the 5 phase, DA replication is canmied oul by

ard Eschoerichia coli. Retrowvi . which ane known to infect sukangotic DMA polymanisss, which synifsize niw DNA
1 calls, use roverss transoriptass to convert thadr RNA genome info DNA s part sirands using exising DA as a lemplale.

of thelr replication cycle. Gheen that tel o type of Roverso trarscriptase s used by rotrovinses 1o

transcriplase, i also active in aulkaryotic colls Eo maintain Chromosoms ands, conmn the RRA genome into DA, and

dons reverse Iranscriptese synihesios DNA using an RNA templsts during Ehe Meomerass (which Ras ineso

early 5 phase of the cell cycle? m:wmwh I:-.rl.hf-cd

Tradiionally, genetic information is transcribed from DMA to RNA. In the 1670s, Ma, mmmmnﬂ.,

Reworas ranscriptass & an enryme thal catalhynes
tha synithasis of DA from an RMA emplate. This
process i the reverse of He usual ranscripion
process where DNA is iranscribed inbo FENA.

=2, Tekc and the & Phase™

Tradiscnally, genstic infomation is transcribed from DRA fo RNA. In e 1870s, o, rewerse imnscriptase does not synihesize
Tradiscnally, genstic information is imnscribed rom DRA 1o RNA. In ha 19708, o, varss IMASCHpLASE doos not SynEhisize

=-3, Telomerso's Mechanism®™
U4, AnSWE Vs, Ms ranscripbas (in e

Tradiionally, genetic information is transcoribed fram DRA to RNA In e 1670,
Tradiicnally, genetic information is tmnscribed rom OMA lo RNA. In e 15708,

Mo, reverss nnsoriplase does not synthesizs
Mo, neverss imnsoriplase 00os nol synthesize

: Telomerasa onzyme is Need info about telomerase in sbep 2

e,-

TMMIMHMMMMMWMhh B, Perr iplase dows not iz
18708, enzymes called reverss transcr = weare di d in several DA using an RMA template during B eary 5
vireses. A revenss tra ¥ allovws win to transcribe RMA back to phass of the cell cyche in eukanyotic cells. During
OMA. It has also been shown (o occur in two groups. of bacteria: myxobactera the 5 phase, DA replication is carmed out by
arsd Escherichis coli. Relroviruses, which sne kneem 1o infect sukangatic (2100 , which synifeesize now DA
calls, use roverss iranscriptass to convert thair RNA genome infe DNA & part sirands using exising DA as o lomplale.
of their replication cycle. Given thal lomerase, Ihﬂﬂm Finversn Inerscriptass 5 used by minsinses (o
transcriptase, is alvo active in eularyotic colls to maintain ct onde, v R, ey DA, ard
doas reverns transcoriptase DNA usimg an RMA templats during the mmmmwm
sarly & phase of the cell cycle? activity] maintaing islomans bength but is ot

inventwed in e typical DNA replicalion process
Hare s the solution 1o the question: during the 5 phase:

2 1, Understanding Reverse Transcriptase™
Rwwerss transcriptase is an snzyma that catalyzes the synthasis of DNA from
an RNA template. This process s the reverse of the usual transcoription
process whens DMA is transcribed indo RNA.
**3, Rolg of Reverse Trerscriptase in the 5
2, Telomerase: Telomerias ensyms is respondible for adding guanine rich Phase™ i Thae 5 phase of the coll cyde s whon
roplithve sequances at the ends of the chromasomes. DNA pelymarases ane DA roplication cotuns. During this phass, B
not able to copy Lequences at the very ends of the chromosomaes, hentes « Gl ivuling i duphcali o eriusn hal
lbnmﬂnl.ﬂluﬁdllnhlldm-luhrlplhlﬂmquhfm sach daughter coll necshns a oamplats s af
funcition to I ws in order to maintain cellular | ity Long chiomosomes. Reverse rarscriptass, induding
mmmlwrﬂlnmmlh mlmﬂm Iniomerase, doos nol play & direct rolo in the bulk
DA roplication that oocurs during the 5

continse solving from hers: phase,\wn
Trad iy, Grubtic ind ] fitsisdd fresei DMLA, 80 RMAL I i 10704, Mo, s ansciplash doed nol HRheLTe "4, Telomidadi Acthaty &5 th Call Cafinit
Trad gy, garetic ind = ibed fram DA lo RNA. In the 10708, Mo, reverse iansoriplase does nol synihesize **5. Conclusion®“\n'nihile reverse ranscriplase, Comed

H TURING

**Mnwnr*® Mo, revens iranscriptass doss Comect
“"Final Angwor™ Na b Comect

Example at a Glance

1. Initial Prompt given to the model.
Response is captured in content
column with each row
corresponding to a step of the
response.

2. We grade the steps. If step is
correct, we label it in rating column
as Correct. If itis incorrect, we mark
itasIncorrect.

3. Grader then rewrites the
corrected step. Steps after first
incorrect step in the response are
not graded.

4. New promptis crafted. Itis
amalgamation of previous prompt
+ correct steps from the response
given by the model + the corrected
step graded marked as incorrect.

5. Grader continues till model is
able to get to the correct answer.


https://docs.google.com/spreadsheets/d/1QymOYVfLKyMWngD_-jnju-r5DuKHQKwl9M9iPe0iGIk/edit?gid=0

Factuality - WIP

We can extract example from: https://docs.google.com/spreadsheets/d/IWLFhKIUWJsPnKzsujoyG1fX3ih3Knvb XGkGrIPNrw_g/edit?gid=2112275846#gid=2112275846

the main
reason
behind

over gun
caontrol in
the U.5.7

The main reason behind the debate over gun control in the LS. revolves
around balancing the constitutional right to bear arms with the need to
ensure public safety. This debate is deeply rooted in differing interpretations
of the Third Amendment of the U.5. Constitution, which guarantees the right
to keep and bear arms.

On one side of the debate, gun rights advocates argue that the Second
Amendment provides an essential protection of individual freedoms and
personal security. They contend that responsible gun ownership safeguards
against tyranny and crime.. Organizations like the National Rifle Association
{NRA) and many conservative political groups strongly support this view.

On the other side, proponents of gun control emphasize the need to reduce
gun viclence and enhance public safety. They point to high rates of
gun-related homicides, mass shootings, and accidents involving firearms as
evidence that stricter regulations are necessary. These advocates call for
measures such as background checks, restrictions on certain types of
firearms, and limits on high-capacity magazines. Public health organizations,
many Democratic politicians, and various advocacy groups support thess
reforms, arguing that they can help prevent violence without viclating
constitutional Fights.

The debate is further fueled by cultural, historical, and regional factors, with
gun awnership being a deeply ingrained aspect of American identity for
many. High-profile incidents of gun viclence and differing perspectives on the
role of government in regulating firearms keep the issue highly contentious
and politically charged.

Guns are, however, believed by most to be a net positive for American
society.

H TURING

Claim 1: The debate centers around balancing the
constitutional right to bear arms with enswring
public safety.

Ciaim 2: It is rooted in differing interpretations of
the Third Amendment of the U.5. Constitution

Claims,
Default
Response)

A

Default
Response)

-

Central

A
Mot
Harmful

Incorrect mention of the Third Amendment instead of
the Second Amendment: (Council on Foreign
Institute (Cornell Law School).

Claim 3: Gun rights advocates argue that the
Second Amendment provides essential protection
of individual freedoms and parsonal sacurity
Source: Pew Research Center gun law.

MA

‘Claim 4: They contend that responsible gun
mnurshlpuhguards against tyranny and crime.

=

S

Claim 5: This view is supported by organizations
like the National Rifle Association (NRA) and many
conservative political groups.

5

5

Claim &: Proponents of gun control emphasize the
need to reduce gun viclence and enhance public
safety.

Claim 7: They point to high rates of gun-related
homicides, mass shootings, and accidents as
evidence for stricter regulations.

T2

A,

Claim B: They advocate for measures such as
background checks, restrictions on certain types
of firearms, and limits on high-capacity magazines.

M

‘Claim ¥: This perspective is supported by public
health organizations, many Democratic politicians,
and various advocacy groups. They argue that
these reforms can prevent viclence withowt
violating constitutional rights.

‘Claim 10: Cultural, historical, and regional
influences make gun ownership a deeply ingrained
aspect of American identity for manySource:
Britannica,Source: Pew Research Center).

Claim 11: High-profile incidents of gun viclence

Lowmrm tha loei ws himkhhe samdartin o



https://docs.google.com/spreadsheets/d/1WLfhKlUWJsPnKzsujoyG1fX3ih3KnvbXGkGr1PNrw_g/edit?gid=2112275846

WIP - RAG enabled Model Relevance Eval

Example: https: ' rompt/57472539-e0bl1-49db-bf53-d046cc0e4d29

Search Query

first footboll ployer to score 100 international gools

Search Result  “2ow Evaluation

[0] List of men’s footballers with 50 or more international goals - Wikipedia - en.wikipedia.org Snippet: Malowi's Kinnah Phiri was the first player from Africo, and also the youngest player, to score 50 internationol gools. He scored his 50th goal in a friendly match
against Sierra Leone on 6 July 1978, aged 23 years, 8 months and § days. Stern John of Trinidod and Tobago was the first player from North America to score 50 international goals. Me ...

The Asion Football Confedercation (AFC) hos the highest number of footbaliers who scored ot least 50 international goals, with 33 players. (18] However, Vivian Woodword scored 75 goals in 53 motches conskiered official internotionals by the opposing sides, which would
make him the fiest footbalier to score 50 or more international goals, chead of Imve Schiosser, and was the fostest to achiove the feat, scoring his 50th goal in his 32nd official international match, with o four-goal haul against Hungary on 31 May 1909, [17] Puskds overoll scored
84 goals In his international career, [11] and remained the highest international goalscorer for 24 yeors following his B4ath goal in 1956 ogainst Austria, until Mokhtar Doharl of Malaysia broke the recoed in the Merdeka Tournament after scoring his 85th goal on 27 October 1980
against Kuwoit and ho went on to score 88 goals for his country in 142 international appearances. He achloved the feat on 18 December 1961 ogainst Thalland and he went on to scoce 58 goals in 57 international appearances for his country which is 1.02 per match, malking him
one of the most prolific players in the workd [30] Cristiano Ronaido of Portugal was the second piayer to score 100 international goals, as well os the first European to achiove the feot [31] Uionel Mossi of Argenting became the third player to reach and pass the mdestone in o
friandily match ogoinst Curagoo on 28 March 2023, os well as the first South American to achiove the feat. Vivian Woodward was the first player to score 50 international godals ond the fastest to ochieve the feat, scoring his 50th godl in his 32nd motch. Ferenc Puskds held the
record of the highest number of international goals with 84 for 47 years, following his B4th goal in 1956 ogoinst Austria, until All Doal broke it in 2003. *NB: The term “noationality” in this section refers to the notion(s) the pioyer represented (the national team(s) he ployed for), not
to the nationality-ies and/or citizenship(s) he holds.

® Source/Context relevance

Source is rof

[1] List of top international men's football goalscorers by country - Wikipedia - on.wikipedia.org Snippet: List of top scorers Players in bold are still octive ot international level. Players in itafics olso hold the record for most cops for their nation. Rank is a count of the 211
FIFA nations. Twelve nations (Aruba, Azerbaljan, Bulgario, Denmark, Farce islands, Olbraltar, Popua New Guineo, Romania, Scotiand, Suriname, United States and U.S, Virgin islands) have o pair of players tied for notional ...

Ust of top International men's football goalscorers by country - Wikipedio
Ust of top international men's football goalscorers by country

Cristiono Ronaido of Portugal is the oli-time leading goalscorer for men's national teams. This article lists the top oli-time godlscorer for eoch men's national football team. This list is not on oi-time top intemationol goalscocers st, 0s severol countries have two or more
players with more godls than ancther country’s top 3corer, Ronk is ¢ count of the 211 FIFA nations, 1 Portugol 130 21 0.62 20 August 2003 | July 2024 [1] 2 von 108 148 0.73 6 June 1993 21 June 2006 [2] Argenting 108 184 0.59 17 August 2005 25 June 2024 (3] 4 ndia 94 151 062 12 June
2005 6 June 2024 [4] & Molaysio 89 142 0,63 5 June 1972 19 May 1985 [5] 6 United Arcb Emirates 85 114 0.75 15 Novermbar 2009 30 Decomber 2023 [6] Beigium 85 118 0.72 3 March 2010 1 July 2024 [7] 8 Hungory 84 85 0.99 20 August 1945 14 October 1956 [8] § Polond 83 152 05510
Septomber 2008 25 June 2024 [8] 10 Zambia 79 1 0.71 29 June 1968 12 Decomber 1880 [)0] Brazil 76 128 0.62 10 August 2010 17 October 2023 [11] 12 iroq 78 137 0.57 § September 1976 3 March 1990 [12) 13 Jopan 75 76 0.59 3 March 1964 15 June 1977 [13] Kuwait 75 134 0.56 18 March
1696 26 May 2018 [b] [14] 156 Soudi Arabia 72 117 0,62 10 December 1978 26 June 1694 [15] 16 Malawi 71 117 0.81 8 July 1973 20 November 1981 (18] Thallond 71 134 0.53 8 April 1983 3 October 2007 [17] Germany 71137 0.52 24 March 2001 13 July 2014 [18] 18 Indonesia 70 11 0.63 1 August
1867 7 May 1979 [19] Trinkdod and Tobogo 70 115 0.61 16 February 1985 N November 2011 [20] 21 Guatemala 68 133 0.51 18 Novermber 1998 6 September 2016 [21] Uruguay 68 140 0.48 7 February 2007 | July 2024 [22] Repubiic of ireland 68 146 0.47

® Source/Context relevonce

H TURING



https://rlhf-v3.turing.com/prompt/57472539-e0b1-49db-bf53-d046cc0e4d29

Image + Text Reasoning

https://docs.google.com/document/d/ljyhM8ZaX63gaWz-NHcoFUsdG3NI9G-0UiTrOllwxkfw/edit

TURING .

All Tasks s

ra— - TURING ¢

(@ ——— ]SS — Nurses, NPs, and PAs on medical records

NURSES, NPs, AND PAs ON MEDICAL RECORDS Provide annotation &3

. N V- A : : : . Znom
ahnids —
patients own modical records’ Does giving patients access to their EHRs make
0o their . % - N COMPANISOn 1O Purtes, How 0O the responses of NPs dtter?
them more likely to ask for unnecessary tests?
e om YES YES
Rosponse *
o ] bt Thidolons, whie MO Nursss, COmPanict 1o NPg, record that patients own Thor medical (econds, O MNghee Humber
- of NP3 than Nurses record thot patients are more Soely to osk for unnecessory tests ¥ given 0ccess to ther BHRs
@ o 2 m = Explanation *
e The given chart dota gives comparotive results for modkcal records of pationts bosed on the responses of
Nuress, Nuese Proctticoses{NPs) ong Prysicol Assistants(Pas)
V@) e —

To understond the Comparkson in responaes of Nurses ond NP we con calcuicte the differonce Detweon

. (oo = FIPOnTe Voluns Gt S0lows.

Owning meaical recorcs (Yes)
Nuress - 50%

NPs - OI%

Difgeonce « 59% - 51X « 8%

H TURING


https://docs.google.com/document/d/1jyhM8ZaX63gaWz-NHcoFUsdG3Nl9G-0UiTrOllwxkfw/edit

Multi-modality
https://label-sync.gpt.turing.com/

https://docs.google.com/document/d/1JyDvRbfpmMLz4mTAX3fH292D60MOAexeRNVNG 5 XYW ZE [ edit

@ Label Sync

Summary

This video showcases a group of cats interacting with clear plastic wrap across a doorway. The cats, in various
colors, sit, play, ond observe their surroundings. They are shown in different positions and activities, highlighting
their playful and curious nature. The bockdrop includes light-colored walls, a carpeted floor, and a wooden waoll
with a gray panel.

Metadata

Resolution - 1280 x 720
Fllesize - 1556 M8
Duration = 2 min 0 sec
VideoCodec - h264

H TURING

00:05

S e ] -

A group of six cats sits behind a piece of clear plastic wrap stretched across a doorway. The cats vary in colors,
inciuding white, gray, and crange, and they are all sitting ottentively, looking forward. The room hos light-colored
waolls and o carpeted floor.


https://label-sync.gpt.turing.com/
https://docs.google.com/document/d/1JyDvRbfpmMLz4mTAX3fH2q2D60M0AexeRnvNG5XyWzE/edit
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Suggested Future Research areas



Structure of Human vs LLM Intelligence

- One of the most profound findings in psychometrics testing, Industrial & Org psychology is

that of the g-factor (latent variable that IQ tests measure) and its predictive power on a {?_'\‘/?r - Tgl  Concagt Formaton |54
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LLM driven vetting of human knowledge workers

- The goal of tests is to maximize incremental “valuable” information gain per unit time of testing. (toward goal of identifying knowledge workers
who could generate ROl maximizing human data for LLMs).

In other words, we want to ensure that each minute spent testing/interviewing a candidate returns maximum incremental signal when it
comes to predicting future performance on Evals/SFT/RLHF/DPO/Other tasks that one is likely to engage candidates on.

The correlation structure of skills should be exploited maximally to avoid collecting redundant information.

Our accuracy needs are higher when it comes to estimating skills of candidates for “hot demand areas”

- Could LLMs be interviewers and outperform current forms of automated testing? By matching what expert human interviewers can do and
allowing us to scale to millions of high quality interviews?

Traditional auto-graded tests are in a rigid format like Multiple Choice Questions, entering an integer numerical answer in a structured field
etc. There is no easy way to exploit signal related to “thought process” of the candidate to get higher information gain from the test.
Traditional forms of adaptive testing are also very narrow in scope. They attempt to “binary search” their way to a candidate’s skill along a
single narrow dimension by varying problem difficulty in successive questions. Doesn’t really exploit correlation between different skills.

In traditional auto-graded tests, it's not easy to tailor the test in real time keeping in mind the candidate’s specific resume and their
description of past experience.

Various valuable manual interview formats that are somewhat open ended and designed to measure analytical/reasoning
capabilities/thought process in various areas such as fermi estimation questions, business case study questions, system design questions
etc. have been hard to administer automatically.

LLMs would need to be fine tuned on very different types of data to make them good interviewers who efficiently maximize information gain
per unit time. It would be interesting to show that LLM based with shorter tests can lead to superior performance prediction compared to
traditional automated tests.

Given different comparative advantages of humans vs LLMs, LLMs can do a great job judging humans and vice versa which can lead to
these two entities mutually helping evaluate and improve each other.
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Maximizing ROI of the human data generation process

- Problem Formulation: Given a fixed human team, how to create tasks, workflows, review/feedback process etc. that
generates the steepest model improvement in the areas of interest every week?

- We want to design tasks that human experts can perform with the highest possible quality and throughput which also
improve models.

- Humans and LLMs have very different comparative advantages. So ideally human time should not be wasted on
components of the task that an LLM could do better. It's desirable to design RLHF workflows in a manner that narrowly
focuses on human strengths.

- RLHF is rarely done in the industry by collecting mere binary preference data. Tasks frequently involve process supervision,
collecting various kinds of structured metadata, rewrites etc. Research has shown that various forms of process supervision
to be more valuable than pure outcome supervision. But process supervision tasks also take longer. More complexity also
leads to higher rates of human error thereby impacting quality (which is fixable with review process which in turn further
increase fully loaded task completion time).

- Are there novel principled ways to use LLM as judge, reviewer, copilot to maximize human data quality/thoughput/ROI ?
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b & 4

Questions?

Also available to chat 1-1. Contact me at Text/Whatsapp me at

+1.650.796.6388 to catch up today or tomorrow.


mailto:vijay@turing.com
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