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ABSTRACT

As high-quality public text approaches exhaustion, a phenomenon known as the
Data Wall (Villalobos et al. 2022), pre-training is shifting from more tokens
to better tokens. However, existing methods either rely on heuristic static fil-
ters that ignore training dynamics, or use dynamic yet optimizer-agnostic crite-
ria based on raw gradients. We propose OPUS (Optimizer-induced Projected
Utility Selection), a dynamic framework that defines utility in the optimizer-
induced update space. OPUS scores candidates by projecting their effective up-
dates, shaped by modern optimizers, onto a target direction derived from a sta-
ble, in-distribution proxy. To ensure scalability, we employ Ghost technique with
CountSketch for computational efficiency, and Boltzmann sampling for data diver-
sity, incurring only 4.7% additional compute overhead. OPUS achieves remark-
able results across diverse corpora, quality tiers, optimizers, and model scales. In
pre-training of GPT-2 Large/XL on FineWeb and FineWeb-Edu with 30B tokens,
OPUS outperforms industrial-level baselines and even full 200B-token training.
Moreover, when combined with industrial-level static filters, OPUS further im-
proves pre-training efficiency, even with lower-quality data. Furthermore, in con-
tinued pre-training of Qwen3-8B-Base on SciencePedia, OPUS achieves superior
performance using only 0.5B tokens compared to full training with 3B tokens,
demonstrating significant data efficiency gains in specialized domains.

1 INTRODUCTION

Large language model (LLM) pre-training has entered a critical phase, transitioning from an era
of unconstrained data scaling to a regime where the efficiency and quality of every training token
are paramount. For the past decade, progress in language modeling has been driven by scaling
two primary factors: model size and data volume (Radford et al., 2019; |Brown et al.,|2020; |Achiam
et al.|[2023} Yang et al.| 2024 ajb; 2025} (Guo et al.,[2025; Liu et al.,|2024a; |Anthropic, 2024)). Scaling
laws emphasize that performance is tightly coupled with the efficiency of converting compute into
effective training signals (Hoffmann et al.,|2022). Yet the data factor is now saturating: projections
suggest that readily available high-quality public text may be exhausted by 2026-2028 (Villalobos
et al} [2022). In this data-wall regime, pre-training must shift from a problem of ingestion capacity
to one of control: which tokens should shape the model at this specific optimizer step? When
every update consumes scarce tokens, data selection is no longer a pure preprocessing choice but an
integral component of the optimization process.

Existing approaches to this problem present distinct limitations. Static curation methods, such as
FineWeb-Edu classifiers (Penedo et al.,2024) and the DCLM quality classifier (Li et al.|[2024), rely
on fixed, training-agnostic heuristics that assume a sample’s utility remains constant as the model
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Figure 1: Left: Comparison of different data selection methods. Right: OPUS outperforms random
selection by an average of 2.2% accuracy across 10 downstream benchmarks and achieves 8x re-
duction in computation on GPT-XL using FineWeb dataset.

evolves. In contrast, prior dynamic selection methods (Wang et al., 2024} [2025a}b) score candidates
in raw gradient space, implicitly assuming SGD dynamics. This induces a fundamental misalign-
ment with modern LLM training, which relies on adaptive optimizers such as AdamW (Loshchilov
& Hutter, 2019) and Muon (Jordan et al.| |2024) that precondition and reshape the effective update
direction. As shown in Figure [I| existing approaches depart from the optimizer’s actual update
geometry, causing unsatisfied optimization trajectory.

To bridge this gap, we introduce OPUS (Optimizer-induced Projected Utility Selection), a frame-
work designed to make data selection in pre-training both principled and scalable. OPUS achieves a
principled objective by adapting during training to the model’s evolving needs, unlike static filters,
and by defining utility in the optimizer-induced update space. The core insight is that a batch is valu-
able only insofar as it moves parameters in a direction that improves the model’s performance on
a high-quality target distribution, referred to as the proxy, under the optimizer’s specific geometry.
OPUS scores each candidate by projecting its optimizer-induced effective update onto the descent
direction of this proxy set, eliminating the discrepancy between scoring and training that arises when
Adam or Muon training is treated as if it were SGD. To ensure scalability, OPUS estimates these
utilities via lightweight projections, avoiding the prohibitive cost of materializing full gradients.

OPUS operationalizes this principle through an objective, an estimator, and a selection rule. First, we
formalize utility as the expected one-step improvement on a held-out proxy distribution, measured
in the optimizer-induced update geometry, so that scoring aligns with the trajectory induced by
AdamW or Muon. Second, we make this objective practical at LLM scale by (i) constructing a
stable, in-distribution target direction for the proxy signal and (ii) estimating the required inner
products efficiently without materializing per-sample gradients. Third, we use Boltzmann sampling
to preserve data diversity. Figure 2| summarizes the end-to-end workflow. Our contributions are:

* A principled, optimizer-aware utility for dynamic selection: We introduce optimizer-induced
utility as a theoretically grounded objective for dynamic data selection. By deriving closed-form
approximations for the effective update directions of AdamW (Loshchilov & Hutter, 2019) and
Muon (Jordan et al.,[2024)), OPUS scores data in the geometry that the optimizer actually follows,
yielding a model- and optimizer-aware alternative to heuristic filters.

* Stable in-distribution proxy construction: We propose BENCH-PROXY, a procedure for con-
structing a proxy pool by retrieving benchmark-aligned samples directly from the pre-training
corpus. This yields a reliable, in-distribution proxy direction that stabilizes utility estimation
compared to using raw benchmark validation data.

* Scalable utility estimation via ghost and CountSketch: To make scoring efficient at LLM scale,
we avoid per-sample gradient materialization by combining the ghost technique (Wang et al.,
2024) with CountSketch projections (Cormode & Muthukrishnanl 2005)), reducing inner products
to computations in a low-dimensional space.

* Boltzmann sampling to prevent diversity collapse: To avoid biased or redundant selection in-
duced by greedy top- K under non-stationary streams, OPUS uses Boltzmann soft sampling with
an in-step redundancy penalty.

* OPUS achieves strong empirical gains over industrial baselines: Across from-scratch pre-
training of GPT-2 Large/XL on FineWeb and FineWeb-Edu (Penedo et al |2024) and continued
pre-training of Qwen3-8B-Base (Yang et al., | 2025) on SciencePedia (SciencePedia Team, |[2025),
OPUS outperforms prior industrial static filters and dynamic selectors with better efficiency.
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Figure 2: Overview of OPUS pipeline.

2 BACKGROUND

2.1 LLM PRE-TRAINING

We consider an autoregressive language model f parameterized by § € R?. A training sample is
a token sequence z = (z1,...,xr) with z; € V), where V is the vocabulary and L is the sequence
length. The model defines the next-token distribution py(x; | <;), and the per-sequence loss is the
negative log-likelihood: £(z;60) = —+ ZiLzl log pg(x; | ©<;). For any distribution (or finite set)
Q over sequences, we define the expected loss £(Q;6) := E,..g[L(z;0)] (or its empirical average
for a finite Q). Let D denote the full pre-training corpus. We partition it into (i) a training set
Dy used for parameter updates and (ii) a held-out validation set Dy, used only to guide selection.
Importantly, Dy, N Dy = (), so validation samples never appear in training updates.

2.2 DATA SELECTION IN PRE-TRAINING

Data selection in pre-training aims to choose samples that compress knowledge both efficiently and
effectively, which can be categorized into two domains.

Static Data Selection. Static methods operate offline, filtering the entire candidate pool Dy, before
training begins. A scoring function S(z) assigns a quality score to each sample z € Dy. A subset
Dselected C Dy is retained by thresholding or top-K selection: Dgeleceda = {2 € Dy | S(2) >
threshold}. The model is then trained on Dgejecreq Using a standard optimizer. While scalable, static
selection ignores the model’s evolving state 6, during training.

Dynamic Data Selection. Dynamic methods select data during training at each step ¢, adapting to
the current model parameter #; and optimizer state. At step ¢, the algorithm receives a candidate

buffer B; = {z1,...,2zn} of N sequences from the update stream Dj,. It selects a subset Et C B,
of size K = |pN | (selection ratio p € (0, 1]) to update the model: B = SELECT(By; s:(+), K),
where s;(z) is a step-dependent score (or sampling distribution) computed from the current model
and proxy signal.

2.3 MODERN OPTIMIZERS IN LARGE-SCALE PRE-TRAINING

Many dynamic selection methods score candidates using the raw gradient V.L(z;6;), implicitly
assuming SGD-like geometry. Modern LLM training instead uses optimizers that transform gra-
dients using state, such as momentum and adaptive preconditioning, changing the effective update
direction. We write the optimizer-induced effective update at step ¢ using an optimizer-induced
preconditioner (operator) P; applied to per-sample gradients:

A9t(l§t) = - Z PtV£(Z,9t) (1)

zeEt

Here, P, encapsulates the optimizer state at step ¢ and induces the geometry that the training tra-
jectory actually follows. When the optimizer’s transformation is not strictly linear, P; should be
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read as a state-dependent operator acting on the gradient. This motivates defining selection scores in
the optimizer-induced geometry rather than raw-gradient space. The details of common optimizers
(SGD, AdamW, and Muon) are attached in Appendix[C]

3 METHODOLOGY: OPUS

We now describe OPUS and organize the section around the requirements that dynamic selection
must satisfy in large-scale pre-training. Ideally, dynamic selection in large-scale pre-training should
satisfy three desiderata:

* Principled: scores are derived from an explicit objective that measures improvement on a held-out
proxy distribution under the optimizer-induced update geometry.

* Efficient: scoring avoids materializing per-sample gradients in high-dimensional space.

* Scalable: overhead remains modest as model dimension m grows, enabling selection at every
step.

Guided by these desiderata, we introduce OPUS, a dynamic data selection framework for LLM pre-
training. At each step ¢, OPUS receives a candidate buffer B; = {z1,...,2n} C Dy and selects
K = |pN] sequences to form the update batch. OPUS also draws a proxy mini-batch of size
Kproxy from a proxy pool Dyoyy, a finite surrogate for the held-out proxy set Dy,;. Let Py denote the
optimizer-induced preconditioner at step t. We use sketch dimension m for scoring in a projected
space and temperature 7 > 0 for stochastic sampling. For details, please refer Algorithm (1| for
the iterative OPUS algorithm.

3.1 OPTIMIZER-INDUCED UTILITY OBJECTIVE

To obtain a principled scoring signal for selection, we define the utility of a candidate batch S as the
reduction in loss on validation set Dy, after one optimization step. Following (Wang et al., 2024),
we define utility at step ¢ as:

UY(S) = L(Dvai 1) — L(Dya; b141(S))- )

Marginal gain. At each training step ¢, we are given a candidate buffer /3; and aim to construct an

update subset B; C B;. Let z € B, \ B; be a remaining candidate. We define the marginal utility of
adding z as

Uz(f) = U(t) (B\t U {Z}) _ U(t) (B\t)' (3)

Let ét(gt) denote the virtual parameters obtained by applying one descent step on the selected

subset By: 6, (By) = 0+ A6, (Et) Adding z induces an additional update A6, ({z}), so the marginal
gain can be written as:

UL = L(Dyat; 04(By)) = L(Duat; 01(By) + A0 ({2})). @

Using a first-order Taylor approximation of the validation loss at ét(gt), we have
o N AT
£ (D 0(B) + A0,({2))) = £ (Daai 0u(Bo) ) + VoL (Duas 01(B)) - A0({zD). (5)
Substituting equation [5into equation 4] yields

-~ T
UD ~ VL (Dva,;et(zat)) AG,({2}). (6)

Optimizer-induced geometry. Unlike vanilla SGD, modern LLM training relies on adaptive op-
timizers that reshape gradients through a state-dependent preconditioner. We denote the optimizer
state operator at step ¢ as P; and define the optimizer-induced effective update direction as

ul) = P, VyL(z;0,). (7)
Accordingly, the optimizer update induced by a subset S can be written as Af:(S) =
— Y ses u(zt). In particular, adding a single candidate z contributes an additional update

A0 ({z}) = —m: ul!). Substituting Af;({z}) into the marginal approximation in equationlagives
U~ (), VoL (Duas 0i(B) ) ). ®)

4
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Approximating the virtual validation gradient. The marginal gain of adding a candidate z to
the current subset ;, denoted as Uz ), depends on the validation gradient evaluated at the virtual

parameters ét(gt) Specifically, the first-order approximation of the utility is given by the inner
product between the optimizer-induced update and the gradient at the virtual point:

U % 0, Vo LD B(B)) ). ©)

Computing this virtual gradient exactly would require an additional backward pass on Dy, after
every selection step, which is prohibitively expensive. To avoid this cost, we/l\inearize the gradient
function gy, (0) := Vg L(Dya; ) around the current parameters 6;. Let A6, (B;) := Qt(gt) — 6, be
the accumulated update from the currently selected subset. A first-order Taylor expansion gives:

VoL (Duas 0:(B) ) = gua(01) + Vogua(01) A01(By) = 8] + HY A0(By).  (10)

(®)

val

is the validation gradient at 6; and ng is the Hessian. Using the update rule, the accu-

where g
mulated update is Aet(ét) =Nt ZZ cB, ugj) Substituting the gradient approximation (Eq. equa-

tion[I0) and the explicit update form into equation[9] we obtain the final tractable scoring function:

o z< o, g8 —nHG 3 u<f>> n(u®,8) i (u, HY Y ).
z;€B, _— z;€B;
Alignment

Redundancy Penalty

Handling the Hessian complexity. Materializing H,, is intractable at LLM scale. Follow-
ing (Wang et al.l [2024)), we adopt an isotropic approximation for this interaction term, H,, =~

I. Defining the accumulated effective direction GO .= Zz B, u(zi), we obtain the practical

redundancy-adjusted score:
UL~ (ul,g)) = (ul, G, (an

Stable proxy construction via BENCH-PROXY. The quality of the proxy direction ggf is critical

for principled selection. While a random hold-out set provides a low-variance signal, it often fails
to capture the specific distribution of downstream tasks. Conversely, using raw benchmark sam-
ples directly as the proxy introduces severe distribution shift and gradient noise, destabilizing the
ranking. To bridge this gap, we introduce BENCH-PROXY, a retrieval-based construction shown
in Fig. 2[a). We embed both (i) the target benchmark validation set and (ii) candidate documents
from the pre-training corpus using a frozen text encoder, and retrieve the top-A/ most similar pre-
training documents to form an in-distribution proxy pool Dyoxy. This approach yields a proxy that
is aligned with the target tasks yet remains within the pre-training manifold, ensuring valid gradient

L L = Koo .
estimation. Concretely, at step ¢ we draw a proxy mini-batch {Z;}, "]” C Dyroxy and estimate the

direction via gpmy 7 ZK"W VoL (Zy;0:). Substituting this proxy estimate into equatlonl we
obtain the final scoring rule:

UL e (al), gl ) = (u®, GO, (12)

This formulation ensures that selected updates not only reduce loss but specifically align with the
benchmark-relevant subspace of the optimization landscape. Further details of BENCH-PROXY con-
struction are provided in Appendix [D}

3.2 SCALABLE UTILITY ESTIMATION

To score candidates at scale, we leverage the ghost technique (Wang et al.| [2024; [2025a; Hu et al.}
2025) to avoid per-sample forward/backward passes and the materialization of full gradients. We
further apply a low-dimensional sketch to efficiently compute the inner products required for the
utility score in equation
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Table 1: Evaluation results after training on FineWeb dataset with 30B tokens. Blocks corre-
spond to model size and optimizer. Bold marks the best compute-matched method per benchmark
within each block; a longer-training random-sampling reference at 60B update tokens is included
for context. Abbreviations: W.G. = Winogrande; C.QA = CommonsenseQA; WSC = Winograd
Schema Challenge. See Table [8]for results on additional settings.

Method MMLU  ANLI  HellaSwag PIQA SIQA  W.G. ARC-E ARC-C CQA WSC | Avg
GPT-2 XL with Muon on 30B update tokens of FineWeb
Random 28.73 33.98 48.01 7046  39.61 4791 38.98 25.42 3325  36.54 | 4029
PPL 29.35 3342 47.87 71.55  40.69  45.86 3845 24.07 30.38  36.54 | 39.82
GREATS (Wang et al..|[2024) 29.95 33.58 42.26 70.18  39.61  47.67 36.33 23.73 30.55 3846 | 39.23
QuRating (Wettig et al.[|[2024) 33.28 33.19 48.62 7095  41.20 48.70 37.04 26.78 30.88  36.54 | 40.72
DSIR (Xie et al.|[2023) 29.58 33.98 48.49 71.93 3951 4759 38.10 26.44 32.68  38.46 | 40.68
DCLM-FastText (Li et al.|[2024) 30.40 34.08 44.07 71.38 4197 4838 38.80 29.49 30.88  36.54 | 40.60
FineWeb-Edu (Penedo et al.[[2024) 29.66 33.12 48.45 71.71 41.25 46.17 39.19 28.14 31.29 38.46 40.74
UltraFineweb (Wang et al.[[2025c) 29.95 3331 43.11 70.57  40.79 4751 36.51 26.44 31.70  36.54 | 39.64
OPUS (Ours) 29.89 3329 48.39 7127  41.10 4799 39.68 26.44 31.37  48.08 | 41.75
Random (60B) 30.24 33.84 51.10 72.25 40.89 48.78 41.98 23.05 32.35 38.46 ‘ 41.29
GPT-2 Large with AdamW on 30B update tokens of FineWeb
Random 28.19 3291 42.65 69.37 4079 50.12 37.21 25.08 30.06  36.54 | 39.29
PPL 28.69 33.44 42.23 68.77 4043 4736 36.68 22.37 32.84  36.54 | 3894
GREATS (Wang et al..[2024) 28.77 33.46 43.00 7046  40.63  49.96 3845 23.39 3202  36.54 | 39.67
QuRating (Wettig et al.[|[2024) 31.87 33.08 43.22 70.24 4074  49.88 37.21 24.75 3358  36.54 | 40.11
DSIR (Xie et al.|[2023) 28.22 33.18 43.42 69.53  40.02 4893 37.92 25.08 3120 3846 | 39.60
DCLM-FastText (Li et al.|[2024) 29.11 33.05 43.60 70.67 3941 4751 39.33 25.08 3342 36.54 | 39.77
FineWeb-Edu (Penedo et al.|[2024) 29.03 3541 42.82 70.29 4038 4751 39.51 27.12 31.86 3846 | 40.24
UltraFineweb (Wang et al.|[2025c) 29.05 33.51 43,51 70.67 40.38  48.62 41.62 25.76 34.15 36.54 | 40.38
OPUS (Ours) 31.09 34.04 45.52 69.97  40.69  51.62 42.50 26.44 33.99 3846 | 41.43
Random (60B) 29.08 33.08 44.40 70.89  41.15 48.70 37.74 22.03 3243 3654 | 39.60

Ghost technique. Following GREATS (Wang et al.| 2024), we exploit the rank-1 outer product
structure of backpropagated gradients in linear layers. Consider a linear layer r with weights W,..
For a sample z, let a&z) denote the input activation vector and bq(ﬂz) the output gradient vector (er-
ror signal). The per-sample gradient with respect to the weights factorizes as the outer product
Vw, L(z6;) = at” @ b®), where  denotes the outer product. Since a'*) and b'*) are avail-
able during the standard forward/backward passes, we can compute gradient statistics without ever
materializing the high-dimensional matrix Vw_L. In OPUS, we apply it over a set of layers R

(e.g., linear and embedding matrices). We concatenate the proxy batch and candidate batch within

a single forward/backward pass to collect {aSZ% bgz)} for all samples. These quantities contain all
information required to compute the projected scores, and are discarded layer-by-layer to maintain
low memory overhead.

CountSketch projection. Computing the utility U. Z(t) in equation|12frequires applying the optimizer
preconditioner P;. We project the resulting effective updates into a low-dimensional sketch space
using a sparse CountSketch map II : R? — R™ (m < d). For a linear layer r with dimensions
din X dou, the per-sample preconditioned sketch feature (") (z) € R™ is computed implicitly as:

¢(t,r)(z) =1L, (Pt,r (a£2) ® bS'Z))). "

We instantiate I1,. using CountSketch (Cormode & Muthukrishnan, 2005])), which enables computing
the projection by streaming over the coordinates of the outer-product gradient without explicitly ma-
terializing it. This choice yields concrete computational benefits depending on the structure of Py ;.
For AdamW, P, ,. is diagonal (Appendix , preserving the coordinate-wise separable structure of
the outer-product gradient. This allows the CountSketch projection to be interleaved with precon-
ditioning by applying the diagonal weights on the fly, yielding a projection cost of O(di, + dou)
rather than the O(dj,dou) cost required for a dense projection. In contrast, for optimizers with dense
preconditioners such as Muon, coordinate mixing destroys this separability, resulting in a projection
cost of O(dindou). We approximate the alignment and redundancy terms by summing dot products
in the sketch space across layers:

UD ~n > (@07 (), k) — 07 D> (@0 (2), @47), (14)

reR reR

where *7) = 3~ B, @) (z;) is the running history of selected sketches. Note that wgﬁg@ =

11, ( Kplmxy f;ly a&gk) ® b?k’> represents the sketched unpreconditioned proxy gradient direction.
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Table 2: Evaluation results after training on FineWeb-Edu dataset with 30B tokens. OPUS is
evaluated under a strict constraint: selecting from the mid-quality subset against baselines trained
on high-quality data. Additional results are in Table[9]

Method MMLU ANLI HellaSwag PIQA SIQA W.G. ARC-E ARC-C C.QA WSC ‘ Avg.
GPT-2 XL with Muon on 30B update tokens of FineWeb-Edu
Random (Score 3) 3192 3356 48.39 70.13  41.10 48.86 44.86 2847 3423 36.54 | 41.81
Random (Score 4+5) 3432 33.78 46.39 68.72 39.36 47.59 5044 32.54 2948 36.54 | 41.92
PPL (Score 4+5) 32.60 33.58 46.14 69.10 40.33 51.70  50.79 30.17  31.78 36.54 | 42.27
GREATS (Score 4+5) 3358  33.02 46.32 68.93 39.61 52,57 4921 3390 28.01 36.54 | 42.17
QuRating (Score 4+5) 33.10 3358 44.22 66.70  39.97 49.64  50.09 3254 2899 36.54 | 41.54
DSIR (Score 4+5) 34.13  33.63 45.10 67.79 39.82 48.15 49.03 32.88  28.83 36.54 | 41.59

DCLM-FastText (Score 4+5)  33.19  33.02 44.36 68.23 4115 4886 51.32 3559 30.14 36.54 | 42.24
FineWeb-Edu (Score 4+5) 3294 33.64 43.14 68.28 39.61 5130 52.73 3220  31.37 36.54 | 42.18

UltraFineweb (Score 4+5) 33.41 33.48 44.34 68.93 38.64 4830 4938 3356  29.07 36.54 | 41.57
OPUS (Score 4+5) 33.83  33.64 46.30 70.67 3895 51.14 50.62 29.15 3047 3942 | 4242
OPUS (Score 3) 32,62  33.11 50.54 7220 41.04 51.46 47.62 30.85  35.63 54.81 | 44.99

Random (60B) (Score 4+5) 3377  33.54 46.94 69.64 39.82 49.80 50.44 3254 30.96 3846 | 42.59

3.3 BOLTZMANN SAMPLING

To preserve diversity under dynamic selection, we replace deterministic greedy top- K with stochas-
tic sampling. While our utility formulation in equation[T4]explicitly penalizes geometric redundancy
(vector alignment), greedy selection remains brittle to estimation noise: it assumes the proxy direc-

tion wlﬁfg@ is perfect. In practice, the proxy is a stochastic estimate from a small batch, and the data
stream is non-stationary. Always picking the current top-K can lock the model into transient, noisy
features of the proxy batch. We therefore adopt Boltzmann sampling to improve robustness:

) o exp (UM /7). (15)

This ensures that high-utility candidates are favored, while complementary candidates maintain non-
zero probability, preventing overfitting to local proxy noise.

4 EXPERIMENTS

4.1 EXPERIMENTAL SETUP

Models and training settings. We pre-train GPT-2 Large and GPT-2 XL (Radford et al., [2019)
from scratch under a fixed optimization budget of 30B update tokens. Unless stated otherwise, all
methods are compute-matched by performing parameter updates on exactly 30B update tokens. We
also evaluate OPUS in a continued pre-training setting. Specifically, we continue from a Qwen3-
8B-Base checkpoint (Yang et al., 2025) on a science-domain stream, keep the training recipe fixed,
and vary only the selection policy.

Pre-training corpus. For from-scratch pre-training, all methods draw candidates from the same
3T-token pool constructed from FineWeb (Penedo et al., [2024). To test robustness on a higher-
quality corpus, we also run the same recipe on FineWeb-Edu (Penedo et al., 2024)). FineWeb-Edu
provides a document-level quality classifier that assigns each document a discrete score in {3,4,5}.
We partition the FineWeb-Edu pool into two buckets: a 120B-token mid-quality bucket consisting
of all score-3 documents, and a 80B-token high-quality bucket formed by merging score-4 and
score-5 documents. For static filtering baselines, we score the full pool once and materialize a fixed
30B-token subset for training. For dynamic methods, candidates are streamed from the pool and
selected during training. For CPT, we construct a 3B-token pool from SciencePedia (SciencePedia
Team, |2025) for continued pre-training. For OPUS, the default BENCH-PROXY pool contains 30M
retrieved pre-training tokens.

Optimizers and hyperparameters. We evaluate two optimizer settings under the same learning-
rate schedule and training recipe. In Muon setting, we apply Muon (Jordan et al., 2024ﬂ updates to
matrix-shaped parameters and use AdamW (Loshchilov & Hutter,2019) for parameter types where
Muon-style matrix preconditioning is not directly applicable, such as biases and normalization pa-

!'The optimizer employed in our implementation combines Muon and AdamW. To simplify notation, we use
“Muon” as shorthand for this hybrid optimizer in the remainder of this paper.
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Table 3: Domain-specific perplexity analysis. Perplexity (PPL) on ten distinct domains for GPT-2
XL after 30B update tokens. Following (Wettig et al., [2025)), we evaluate on 1K held-out samples
per domain. Lower PPL indicates better compression performance.

Method | Health Business Politics Education History Lifestyle Science Arts Entertainment Computing | Avg.
GPT-2 XL with Muon optimizer on 30B update tokens of FineWeb-Edu Subset (score > 3)
Random (30B) 3.25 351 3.55 3.48 3.45 3.79 3.42 3.73 4.00 3.83 3.60
DSIR 3.24 3.50 3.54 3.47 3.44 3.78 3.41 3.72 4.00 3.81 3.59
DCLM-FastText | 3.36 3.64 3.70 3.62 3.61 3.94 3.52 3.86 4.13 3.94 3.73
FineWeb-Edu 3.29 3.55 3.58 3.50 3.49 3.82 345 3.75 4.02 3.83 3.63
QuRating 3.50 3.79 3.93 3.70 3.83 4.18 3.73 4.04 4.39 4.24 3.93
UltraFineweb 343 3.74 3.90 3.68 3.80 4.07 3.59 3.99 4.28 4.02 3.85
PPL 3.22 3.47 3.50 3.44 3.40 3.74 3.39 3.69 3.96 3.77 3.56
GREATS 3.29 3.55 3.60 3.52 3.49 3.84 3.45 3.77 4.05 3.88 3.64
OPUS (Ours) | 3.11 3.31 3.37 3.34 3.31 3.59 3.33 3.58 3.83 3.69 | 3.45

rameters. In AdamW setting, we use AdamW (Loshchilov & Hutter| 2019) for all parameters as a
unified baseline. Full experimental details are reported in Appendix

Evaluation. We evaluate pre-trained models on a suite of standard benchmarks spanning knowl-
edge, reasoning, and commonsense: MMLU (Hendrycks et al.,[2021)), ANLI (Nie et al., [2020), Hel-
laSwag (Zellers et al., 2019), PIQA (Bisk et al., 2020), SIQA (Sap et al., |2019), Winogrande (Sak-
aguchi et al., 2020), ARC-E/ARC-C (Clark et al.| |2018), CommonsenseQA (Talmor et al.| |2019),
and WSC (Levesque et al., [2012). In the continued pre-training setting, we evaluate checkpoints
on the science-focused benchmarks SciAssess (Cai et al., 2024) and OlympicArena (Huang et al.,
2024) and report the official accuracy metric. All benchmarks are evaluated at zero-shot settings.
We additionally report generalization on the following held-out benchmarks: BBH (Suzgun et al.,
2023), Race (Lai et al.| 2017), AX-B/AX-G (Wang et al.l 2019), and StoryCloze (Mostatazadeh
et al.l 2016), that is not used in the construction of bench proxy to check that our proxy-guided
selection does not overfit to a certain benchmarks.

Baselines. We compare OPUS against representative data selection methods. (1) Static baselines.
We evaluate five representative static filtering methods: QuRating (Wettig et al., 2024}, DSIR (Xie
et al., [2023), DCLM-FastText (L1 et al., [2024), FineWeb-Edu Classifier (Penedo et al., 2024), and
UltraFineweb Classifier (Wang et al., 2025c). (2) Dynamic selection. We include HIGH-PPL (PPL),
which selects the highest-loss sequences under the current model following (Ankner et al., [2025),
and GREATS (Wang et al .| [2024])), which selects samples whose per-sample gradients best align with
a SGD-based proxy direction in post-training. We also report results of random selection at 30B and
60B update tokens for baseline comparison.

4.2 PRE-TRAINING FROM SCRATCH

Performance on web-scale corpora: FineWeb. We first evaluate OPUS on FineWeb, a standard
large-scale web corpus. Table[[]compares OPUS against prior static and dynamic baselines under a
fixed budget of 30B update tokens. Across model scales and optimizer settings, OPUS achieves the
best compute-matched average and consistently improves over strong baselines. We also include a
60B-token random baseline to contextualize these efficiency gains; OPUS often matches or exceeds
methods trained for twice as long.

Robustness on curated corpora: FineWeb-Edu. We next evaluate performance on FineWeb-
Edu. To test the limits of our method, we subject OPUS to a strict evaluation regime: it selects
dynamically from the lower-quality subset (FineWeb-Edu score 3), whereas baselines are trained
on the high-quality partition (scores 4 and 5). As shown in Table 2] despite this disadvantage in
data quality, OPUS matches or exceeds prior methods trained on the superior data. For GPT-2 XL
with Muon, OPUS achieves the best compute-matched average of 44.99, outperforming all baselines
trained on the higher-quality data partitions. We also report our validation-loss trajectories in Fig. [6]

Optimizer-induced selection matters: strong gains under AdamW and Muon. Under AdamW,
which utilizes diagonal preconditioning, OPUS achieves the best performance for both GPT-2 Large
and GPT-2 XL (Table[I)). Crucially, this advantage extends to Muon, which employs non-linear ma-
trix preconditioning via Newton-Schulz orthogonalization. For instance, on GPT-2 XL with Muon
on FineWeb, OPUS outperforms Random selection by a significant margin (40.29 — 41.75). This
empirically validates our central hypothesis: aligning data selection with the preconditioned update
trajectory yields a more effective training signal than raw gradient-based selection.
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Table 4: Evaluation on out-of-distribution benchmarks. We evaluate the same GPT2-XL check-
points from Table [1|on out-of-distribution benchmarks that are not included in BENCH-PROXY.

Method BBH RACE-M RACE-H AX-b AX-g StoryCloze ‘ Avg.
Random 9.87 24.58 25.19 52.54  50.00 66.38 38.09
PPL 9.88 24.37 25.73 54.98 51.12 67.34 38.90
GREATS 10.44 26.04 26.04 57.34  50.84 65.79 39.42
QuRating 10.65 24.79 23.33 54.35 51.97 66.70 38.63
DSIR 9.92 25.07 26.21 53.53 49.44 67.72 38.65
DCLM-FastText 10.65 26.53 25.59 52.08 51.97 66.86 38.95
FineWeb-Edu 9.73 26.81 25.90 55.25 50.00 66.76 39.08
UltraFineweb 9.69 23.26 22.58 48.73 4831 67.13 36.62
OPUS (Ours) 11.02 25.77 27.50 58.42 50.56 67.13 40.07

Generalization beyond proxy-aligned benchmarks. Since OPUS uses a benchmark-matched
proxy direction to guide training-time selection, it is important to verify that gains are not merely
driven by overfitting to the specific evaluation suite used to construct the proxy. We therefore evalu-
ate on a set of out-of-distribution benchmarks covering challenging reasoning and general language
comprehension for generalization evaluation. As shown in Table[d OPUS achieves the best perfor-
mance, suggesting that it reflects more general training signal quality, rather than narrow specializa-
tion to the proxy-aligned benchmark.

OPUS enhances compression intelligence measured by domain perplexity across domains. To
ensure that our selection strategy does not overfit to specific patterns at the expense of broad cov-
erage, we evaluate domain-wise perplexity (PPL). Following the evaluation protocol of WEBOR-
GANIZER (Wettig et al.| 2025)), we first label documents using the WebOrganizer topic classifier to
classify documents into 24 topics and merge these semantically similar topics into ten domains. We
then construct a held-out test set by randomly sampling 1,000 documents from each of ten distinct
domains (e.g., Health, Law, Science) to ensure a balanced evaluation. Table [3|indicates that OPUS
achieves the lowest average perplexity on FineWeb-Edu dataset.

4.3 CONTINUED PRE-TRAINING

We extend our evaluation to continued pre- 32
training (CPT), a critical setting for adapt- 30 -
ing general-purpose LLMs to specialized ver-
ticals. We continue training Qwen3-8B-Base
on SciencePedia. Figure [3] reports the aver-
age downstream performance on the special-

28 —]

26 —

—=- Qwen3-8B-Base

Average Performance (%)

ized SciAssess benchmark and the reasoning- 24 +Full Data
heavy OlympicArena versus CPT tokens. No- 22 igzmom
tably, OPUS reaches the best performance us- o0 HERSEE ____ BRL +OPUS .
ing only 0.5B tokens and already outperforms | | ‘
random CPT trained for 3B tokens, implying 0.5 1.0 1.5

a 6x gain in data efficiency. Furthermore, Training Tokens (B)

the improvement on both benchmarks suggests  Figyre 3: Continued pre-training on Science-
that OPUS enhances domain-specific knowl-  pedja, Average performance versus CPT tokens
edge without catastrophic forgetting of general ¢, random CPT, DCLM, and OPUS. Detailed
reasoning capabilities (see Figure 7). domain-specific results are in Figure[7]

4.4 EFFICIENCY ANALYSIS

A key advantage of OPUS is its minimal computational overhead. Static filtering methods incur
a substantial one-time cost to score the entire corpus, while dynamic selection adds per-iteration
scoring during training. As shown in Figure [4] a naive direct implementation of online selection
would incur over 3.5x slowdown compared to random sampling. By incorporating ghost gradients
and CountSketch projections, OPUS reduces this overhead to only 4.7% while achieving the best
benchmark performance. In contrast, static methods like QuRating require an order of magnitude
more compute for selection yet fail to outperform OPUS.
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Figure 4: Efficiency and computational cost analysis. Time (minutes) and total compute
(PFLOPs) are evaluated on GPT-2 XL after pre-training on FineWeb (30B tokens) with Muon.

4.5 ABLATION STUDY

Soft sampling vs. greedy top-K. We replace Boltzmann soft sampling with a deterministic
greedy variant that always selects the top-K candidates by utility. Table [3] shows that greedy
selection improves over Random, but remains notably behind full OPUS: the greedy variant
reaches an Avg. of 40.49, whereas OPUS achieves 41.75. This supports our motivation that
purely greedy top-K selection can over-concentrate on a narrow set of high-score but overlap-
ping candidates, while stochastic sampling better preserves update diversity and stabilizes training.

Benchmark-matched proxy vs. standard Figure 5: Ablation study on different sampling
proxy. OPUS estimates the target update direc- and validation strategies.

tion using a small proxy pool. We compare the OPUS Variants
default proxy construction with a benchmark- Benchmark ‘ Random ‘ Greedy Std. proxy OPUS

matched proxy that is retrieved to better reflect MMLU 28.73 29.63 29.50 29.89
the downstream evaluation distribution (Sec.[3). I/_\IT‘LLIS ig-gfli igﬁ 2; -Zg Zg%g
: _ ellaSwag . . . b
As shown in Table [l the benchmark-matched oy 2046 7225 i =
proxy yields a measurable improvement over SIQA 39.61 41.61 4028 41.10
the default setting, increasing the average from Winogrande 4791 49.88 51.85 47.99
41.03 to 41.75. This indicates that sharpening 4RCE 38.98 37.39 38.80 39.68
. . . ARC-C 25.42 24.75 26.10 26.44
the proxy direction can further increase the ef- ¢ ga 33.25 3112 3276 31.37
fectiveness of utility-based selection. Table [5] WsC 36.54 36.54 37.50 48.08
also shows that the standard proxy already pro-  Average | 4029 | 4049 41.03 41.75

vides strong gains over RANDOM, improving
the average from 40.29 to 41.03.

Hyperparameter sensitivity analysis. We conduct further ablation studies in Appendix [G|on key
hyperparameters of OPUS, including (i) the candidate buffer size b, (ii) the Boltzmann sampling
temperature 7, and (iii) the CountSketch projection dimension m (Table[7). Overall, OPUS is rea-
sonably stable across the tested settings and improves over random selection in most configurations.
Increasing the buffer size tends to help, with b;=64 yielding the best average performance among
the evaluated choices. For stochastic selection, a moderate temperature offers a better exploration—
exploitation trade-off: 7=0.9 performs best compared to both a lower temperature (more greedy)
and a higher temperature (closer to uniform sampling). For random projection, we observe sensitiv-
ity to the sketch dimension: m=8192 provides the strongest results among the tested dimensions.
Based on these results, we adopt b,=64, 7=0.9, and m=8192 as our default configuration.

5 CONCLUSION AND FUTURE WORK

We introduce OPUS, a dynamic data selection framework for LLM pre-training that aligns training-
time selection with the optimizer’s effective update geometry. Across model scales, optimizers, and
corpus quality settings, OPUS consistently improves pre-training and mid-training performance,
suggesting that selection can be substantially strengthened by accounting for how the optimizer
actually moves parameters. A natural next step is to extend this optimizer-aligned idea to richer
training regimes, such as data mixtures.
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Algorithm 1 OPUS: Optimizer-induced Projected Utility Selection
1: Input: Model fy; Data stream Dy; Proxy pool Dpyoxy; Optimizer O (AdamW or Muon); Selec-
tion ratio p; Projection dim m.
2: Initialize: Implicit sketch operator II using CountSketch with hash h : [d] — [m] and sign
s:[d] = {-1,+1}.
fort=0,1,... do
1. Batch Sampling: Read candidate buffer B; = {z1, ..., 2y} from D,,.
2. Preconditioner Computation: Construct optimizer-induced preconditioner Py = P(O;)
from O’s state at step ¢.
6: 3. Proxy Feature Generation: Sample K poxy samples {2y } from Dproxy, Obtain ghost factors
{a'™) b{™)1 and compute per-layer proxy sketches wéf{);; +— 1L, ( Zk o al™) ®
bSFk)) forallr € R.

7: 4. Candidate Feature Generation: Compute per-layer sketches ¢(*")(z) € R™ implicitly

DA

proxv

from ghost factors {a&”, b?)}rgg:

p7) (2) + 11, (Pt,,. (agz) ® b&”)), Vr € R.

8: 5. Soft Sampling Loop:
. Let target batch size K = |pN |, Selected set B; « (), and per-layer history ®(*") < 0 for

allr € R.
10: forj =1to K do
11: For each z € B; \ B;, compute Uz(t):
U0 e (62, ) — a3 (60 (2), 0000
r€ER reR
12: Sample index z* via Softmax: p;(z*) exp(Uz(t)/T).
13: Add to batch: By + By U {z*}.
14: Update history (redundancy): ®*7) « &E") 4 ¢t (2*) forall 7 € R.
15:  end for .
16: 6. Update: Train 6, using batch 5; with optimizer O.
17: end for

A  PSEUDO CODE FOR OPUS ALGORITHM

Algorithm [ summarizes OPUS, a step-wise dynamic selection method that scores candidates in the
optimizer-induced update space. At each step t, OPUS samples a candidate buffer 3;, constructs
the preconditioner P; from the optimizer state, and builds a proxy target direction from an in-
distribution pool Dpyoxy via ghost factors, yielding per—layer proxy sketches ¢[(,f(;)® for r € R. For
each candidate z € B;, it forms a sketch feature ¢(*) () by applying P, , to the ghost outer-product
gradient and projecting with CountSketch IT,. into R™ for efficiency. OPUS then selects K = [pN |
samples using Boltzmann sampling with a marginal-gain objective that balances proxy alignment
and redundancy control, and updates the model on the selected subset ;.

B RELATED WORK

Static pre-training data selection. Most large-scale LLM pre-training pipelines rely on static cor-
pus filtering, where documents are filtered or reweighted once before training. Representative ap-
proaches include classifier- or rule-based filtering over web corpora, exemplified by FineWeb and
its educational subset FineWeb-Edu (Penedo et al.| [2024), which document large-scale deduplica-
tion and quality filtering choices for Common Crawl derived data. Recent work has also studied
more targeted quality signals: QuRating (Wettig et al.|[2024) learns scalar quality ratings from pair-
wise preferences and shows that balancing quality and diversity improves downstream performance,
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while DSIR (Xie et al., [2023) formalizes dataset matching via importance resampling in a reduced
feature space, enabling scalable selection without human curation. Complementary benchmark and
pipeline efforts such as DataComp-LM (DCLM) (Li et al.| 2024)) provide standardized corpora and
evaluation suites to compare filtering strategies, and UltraFineweb (Wang et al., [2025c) proposes
efficient filtering and verification mechanisms (including lightweight classifier-based pipelines) to
further improve web-scale data quality. While effective at removing low-quality noise, these static
approaches are inherently training-agnostic: they assume sample utility is time-invariant and do not
adapt to the model’s evolving needs across optimization.

Dynamic data selection during pre-training. To move beyond fixed corpora, dynamic selection
chooses samples on-the-fly based on an estimated training utility. Early and widely-used heuris-
tics prioritize samples with large loss or high perplexity, and several works formalize this intuition
via online batch selection and importance sampling (Loshchilov & Hutter, 2016; Katharopoulos
& Fleuret, 2019). A more rigorous approach uses influence functions (IF) to estimate the impact
of training points on validation loss (Koh & Liang} 2017). While classic IF methods are compu-
tationally intensive and require Hessian inversion, recent approximations have made them more
feasible for deep learning. In LLM pre-training, GREATS proposes a principled objective by ap-
proximating per-sample validation loss reduction via a Taylor expansion, and then selects a subset
each step, typically greedily. It can incur substantial scoring overhead due to per-sample gradi-
ent and influence approximations (Wang et al. 2024). More recently, MATES (Yu et al.| 2024b))
learns a lightweight influence model to track evolving data preferences during pre-training, and
Group-MATES (Yu et al} 2025) emphasizes that utility is not additive and that group-level interac-
tions matter, mitigating redundancy induced by greedy top-K selection. In parallel, perplexity-based
pruning remains a competitive, simple signal for data selection and pruning, including settings where
a small reference model computes PPL to prune large-scale corpora (Ankner et al., [2025). OPUS
fits this dynamic-selection family, but differs by aligning utility with the optimizer-induced update
and by using efficient projected scoring with soft sampling.

Influence-function scores and data-attribution. A large line of work studies training-data influ-
ence and attribution (Hammoudeh & Lowd, 2024; |Deng et al., 2025)—estimating how individual
samples affect model behavior or validation loss. Classical influence functions approximate the ef-
fect of upweighting a training point via Hessian-based sensitivity analysis, enabling fine-grained
data attribution without retraining (Koh & Liang, |2017). To make influence estimation practical
in deep, non-convex settings, some works replace exact second-order IF computation with scalable
surrogates (Pruthi et al. [2020; |Guo et al 2021} [Yeh et al., 2018)). Related directions also develop
first-order or early-training proxies for data importance, such as selecting informative subsets early
in training (Paul et all |2021), leveraging forgetting events to identify noisy or hard-to-learn sam-
ples (Toneva et al., 2019)), and optimizing subset selection via gradient-matching (Killamsetty et al.|
2021)) or influence functions (Hu et al.| [2024). Another line of research explores Shapley value, a
concept from cooperative game theory, to quantify the value of data (Ghorbani & Zou, [2019; |Jia
et al.| 2021}; Wang et al.| [2025a). Recently, influence and data-attribution signals have been adapted
from classical IF literature to practical data selection for large language models, including LoRA-
aware influence approximations and gradient-datastore based retrieval (Xia et al., 2024), as well
as more structured selection pipelines that optimize selection objectives for instruction tuning (Du
et al.,[2023; Liu et al.,|2024b). Moreover, many approaches implicitly operate in raw-gradient geom-
etry and/or employ deterministic top-K retrieval, which can become brittle under rapidly changing
training dynamics and optimizer-induced transformations. These limitations motivate online selec-
tion objectives that remain faithful to the effective optimizer update while preserving scalability and
diversity.

C OPTIMIZER-INDUCED PRECONDITIONERS

C.1 STOCHASTIC GRADIENT DESCENT

We include SGD as a minimal reference point, since many prior dynamic selection methods im-
plicitly assume an SGD-like update geometry and score candidates directly using raw gradients.
In SGD, the optimizer applies a uniform scalar learning rate (and optional weight decay) without
stateful preconditioning, so the effective update direction is aligned with the mini-batch gradient.
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Consequently, at a fixed step ¢, SGD induces an (approximately) identity update geometry, P; ~ I,
making raw-gradient similarity a natural scoring signal.

SGD

Stochastic gradient descent updates parameters by moving along the negative mini-batch
gradient:

gt = VoL (B;0,), A0y = =gt
With optional weight decay, the one-step update becomes

AbOy = —ny (gt + )\Qt)'

For online scoring at a fixed step ¢, SGD induces an identity update geometry P, ~ I, so
utility is naturally measured in raw-gradient space.

C.2 MUON PRECONDITIONER

We derive the Muon-instantiated preconditioner by linearizing Muon’s one-step lookahead update
at a fixed training step ¢ (the regime used for online selection). Consider a linear weight matrix
W, € R°*¢ updated by Muon. Ignoring bias-corrections for exposition, Muon maintains an EMA
momentum on the (mini-batch) gradient g; »(5) := ﬁ Yoes VwL(2;6:):

my1,2(S) = pmy £+ (1 — p)ge,c(S). (16)

In practice, Muon forms a “double-smoothed” direction fed to the orthogonalizer,

Aer1,2(8) = (1= )ge,c(S) + pmiy1,£(S) = pPmy(S) + (1 = p)gec(S). (A7)
and takes the parameter step

AWt,L(S) = Wt+1,£(5) - Wt,L = *TItOt,L (qt+1,£(5))~ (18)

Online-selection view. For scoring at fixed step ¢, we hold Muon’s state fixed (learning rate 7,
momentum coefficient 1, and the history buffer m, ). Moreover, we freeze the Newton—Schulz
(NS) operator during selection by constructing it from a reference direction q;  available at the
start of step ¢ (e.g., from the current optimizer buffer / proxy batch), and reuse it for all candidates.
Under this approximation, NS induces an approximately linear left-multiplication map

Ouc(Z) =~ SicZ, Sec = al+bAy+ cAf o, Ay = Qucd/ .. (19)

where at} £ = Qi.z/l|Qe.cllF (and a,b, c are fixed NS polynomial coefficients). Substituting equa-
tion|17|into equation |18|and using equation|19|yields the linearized lookahead update

AWt,L(S) ~ bt,ﬁ - HtSt,cgm(S), baﬁ = _ntMQSt,Lmt,ﬁa Rt 1= 77t(1 - MZ)- (20)

Since OPUS ranks candidates/subsets by relative utility at fixed ¢, the S-independent shift can be
dropped for scoring purposes, and the effective data-dependent update is captured by a layerwise
preconditioner

AW, £(S) = —Pi\fll‘;‘ongt,[;(S) + const, P%{IEO“ = KeSe . (21
Thus, Muon induces a dense, sample-independent (at fixed ¢ under frozen S; ) left-preconditioner

that reshapes gradient directions before scoring; OPUS remains optimizer-agnostic by plugging
P%gon into the same utility machinery used for AdamW.
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MUON

Muon targets matrix-shaped parameters W € R°*? by maintaining an accumulated matrix
direction and applying a Newton—Schulz orthogonalization (matrix-sign style) transform:
M; = uM; 1 + (1 — p)gs,
Q; := NewtonSchulz(My;),
AWt X *Qt 0
For online selection at fixed step ¢, we hold the optimizer state and freeze the Newton—Schulz
operator across candidates, yielding an approximately linear map NewtonSchulz(Z) =~

S:Z. This induces a dense, layerwise preconditioner P, that reshapes update geometry
beyond raw-gradient space.

C.3 ADAMW PRECONDITIONER

We derive the AdamW-instantiated preconditioner by linearizing the one-step lookahead update that
OPUS uses to score candidate subsets. Consider the (decoupled) AdamW update applied to a subset
S at iteration ¢:

my(S) = fimy 1 + (1 — B1)g:(S), vi(S) = Bavi_1 + (1 — B2)ge(S)*2, (22)
I/I\]t(S) o mt(S) vt(s) o Vt(S) mt(S)

=1 {, —1_ éa /79,5(5)4—6
1

where g¢(.5) := 157 2_.cs VoL(2:0;) and © denotes elementwise operations.

0t+1(S) = Gt — ¢ - ozt)\t?t. (23)

Online-selection view. At a fixed training step ¢, OPUS compares subsets S via their relative utility
under a one-step lookahead while holding the optimizer state fixed at the start of step t. Concretely,
we treat o, 81, B2, €, A and the history buffers (m;_1, v¢_1) as constants with respect to S.

Affine dependence on the batch gradient. Under this view, the bias-corrected first moment is
affine in g4(5):

b1 1-5

m,(S5) = mmpl + 1—7&&(5)' (24)

Frozen preconditioner approximation. To keep scoring tractable, we freeze the RMS geometry
during selection by dropping the S-dependence in the second moment update. Using v;(S) =
vi(S9)/(1 — BE) with v¢(S) = Bavi_1 + (1 — B2)g:(S)2, we approximate

VIS + e = \/ﬂzvt1 + (11 —Bﬁtz)gt(s)m tem Va te, v, = fzv%tl' 25)
— P2 — B3

Substituting equation 24] and equation 23] into equation 23] yields the linearized form. Let D; :=
1

~ 9
Vi—1+e€

Agt(S) = 9t+1(5) - 6‘t ~ —AtDtmt,1 — th)\gt —CtDtgt(S) (26)

independent of .S

Dlag At = atlf—lﬁ%, and Ct = O[t}%gi. Then

Since OPUS ranks subsets by relative utility at fixed step ¢, the S-independent shift contributes an
additive constant to the (first-order) utility term and does not affect ranking. Therefore, the effective
data-dependent update can be written as
AG,(S) ~ —PAmWg (§) 1 const, PALDW .— (0, Diag (*) Cri= a2l 27)
1

Vi—1+e€
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ADAMW

AdamW maintains exponential moving averages of the gradient and its elementwise square:
m; = Bimy 1 + (1 — f1)g, m;, =m,/(1— ),
vi = Baveo1 + (1 - B2)gf?, Vi =vi/(1 - B3).

With decoupled weight decay, the one-step update is

Aet = —0Q4 — Oét>\9t.

my
vV {;t + €
For online scoring at a fixed step ¢, we freeze the RMS geometry and obtain an approximate
diagonal preconditioner P; =~ atDiag(( Vio1 + e)*l) that rescales coordinates before
measuring utility.

D BENCH-PROXY CONSTRUCTION

We describe how to construct BENCH-PROXY, which estimates the validation direction in Eq. equa-
tion [I1| via the retrieval pipeline in Fig. 2(a). The goal is to build a small proxy set Dproxy that
matches the target benchmark’s distribution, while being sampled from the pre-training corpus so
gradients can be computed efficiently and consistently during pre-training.

Similarity scoring. We first assign each pre-training document a benchmark relevance score based
on its semantic similarity to the benchmark validation set Dy, . Concretely, we use a frozen sentence
embedding model Arctic-Embed-L v2 (Yu et al.| 2024a) to encode (i) each benchmark sample and
(ii) each pre-training document into a shared embedding space, and compute cosine similarities
between document embeddings and benchmark embeddings. To obtain a single scalar score per
document, we reduce the similarity vector by taking the maximum similarity over all benchmark
samples, which captures whether a document is strongly aligned with any benchmark instance. This
produces a scored version of the pre-training corpus, where each document is annotated with a
benchmark alignment score.

Proxy construction. We then construct the proxy pool Dyoxy by selecting the highest-scoring doc-
uments from the scored corpus. In practice, we sort documents by their benchmark relevance scores
in descending order and greedily accumulate them until reaching a fixed token budget (30M tokens
in our experiments), which yields a compact but benchmark-aligned proxy shard. During training,
we repeatedly sample mini-batches from Dy to estimate the proxy gradient direction used for
within-step ranking. This design keeps scoring stable and low-variance, while steering selection
toward data that matches the target benchmark distribution.

E EXPERIMENTAL DETAILS

Models. For from-scratch pre-training, we use GPT-2 Large, which has 36 layers, hidden size 1280,
~T74M parameters, and GPT-2 XL, which has 48 layers, hidden size 1600, ~1.5B parameters. For
continued pre-training, we start from Qwen3-8B-Base that has 36 layers, hidden size 4096, ~8B
parameters.

Precision and compilation. We train with mixed precision in bfloat16. For GPT-2 models,
we keep most modules in FP32 but cast the token embedding layers to BF16 for efficiency. For
Qwen3-8B-Base models, we cast the entire model to BF16 to maintain dtype consistency.

Distributed training. All experiments run with synchronous data-parallel training using NCCL.
Let W be the number of GPUs (world size) and G be the gradient accumulation steps; then the
global batch size per optimizer update is B = W - G sequences of length L, i.e., W - G - L update
tokens per step. We apply global gradient-norm clipping with threshold 1.0.

Sequence lengths, batch sizes for OPUS. We use model-specific training sequence lengths due to
memory constraints. For GPT-2 we set Li,in=24,576 (GPT-2 Large) and Ly;in=6,144 (GPT-2 XL),
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with L,,=32,768 (Large) and L,,=8,192 (XL)E] For OPUS, at each optimization step we score
candidates using only Lg..=512 tokens of each sequence. We form a candidate buffer of N=32
sequences for GPT-2 runs. For Qwen3-8B, we use M =16 as a buffer-size multiplier; selection is
performed globally by gathering scores across all GPUs and selecting the top K'=|pN | sequences
with p=0.5. We use the validation split as the proxy set for scoring (proxy batch size 8) and refresh
it every step. After selection, the model performs a full forward/backward update on the selected
sequences of length Lyi,, and the token budget is counted using Ly,i,. The additional forward
computation used for scoring is treated as overhead (Sec. [d.4). Random projection is disabled in
these runs unless stated otherwise.

Learning rate and optimization hyperparameters. For GPT-2 XL, we use Ir,gan=2x10"3 and
Irmuon=1x10"2. AdamW uses 3;=0.8, 32=0.95, e=10"8, and no weight decay (A=0). Muon uses
momentum £=0.95 with a short warmup from 0.85 — 0.95 over the first 300 steps, and no weight
decay. For Qwen3-8B CPT (SciPedia), we use Iryg,um=10"% and Irpuon=10"" with AdamW hyper-
parameters 31=0.9, $2=0.95, and weight decay A=0.01. We apply global gradient-norm clipping
with threshold 1.0 in all experiments. The global batch per optimization step is B=W - G sequences
of length L, where W is the number of GPUs and G is the number of gradient-accumulation steps
(Qwen3-8B uses W=8 and G=1). We train Qwen3-8B for a token budget of 1.5B tokens and eval-
uate every 0.5B tokens. The learning-rate schedule is implemented as a piecewise multiplier over
the base LR with a warmup fraction of 0.01.

Muon optimizer configuration. We use a hybrid optimizer in which Muon updates the matrix
parameters inside Transformer blocks (parameters with ndim > 2), excluding the token embedding
table and the final LM head. All remaining parameters are updated with AdamW. Muon applies
SGD with momentum (px = 0.95) with no weight decay, followed by an orthogonalization post-
processing step on each 2D update. Specifically, we run a Newton—Schulz quintic iteration for 5
steps in BF16 to produce an approximate zeroth-power transform, serving as an efficient surrogate
to the UV T factor in SVD-based orthogonalization. To stabilize updates across differently-shaped
matrices, we rescale the effective learning rate for each matrix parameter W € R™*™ as:

m
Teft = 7 - 4/ Max (1, *)-
n

For the AdamW-updated parameter groups in this hybrid setup, we use 31 = 0.8, B2 = 0.95, € =
10~8, and weight decay A = 0, synchronizing gradients via memory-efficient reduce-scatter when
dimensions are divisible by the world size and otherwise falling back to all-reduce for correctness.

AdamW optimizer configuration. For settings that use AdamW, we update all model parameters—
including token embeddings, all Transformer block parameters, and the final LM head—with a
distributed AdamW optimizer using 31 = 0.8, f2 = 0.95, ¢ = 1078, and weight decay A\ = 0.
Gradients are synchronized using reduce-scatter when tensor dimensions are divisible by the world
size, and otherwise using all-reduce to ensure numerically correct distributed updates.

Optimizer assignment. For clarity and reproducibility, we explicitly specify how parameters are as-
signed to optimizers in our experimental settings (Table[5). In the Muon+AdamW setting, we apply
Muon updates only to matrix-shaped parameters inside Transformer blocks, i.e., parameters under
model .blocks with ndim > 2 (e.g., attention and MLP projection matrices). All remaining pa-
rameters—including token embeddings, the LM head, and all 0/1D parameters such as RMSNorm
weights and biases—are optimized with a distributed AdamW optimizer. This hybrid design follows
the recommended usage of Muon, which is intended for 2D matrices and is not directly applicable
to 0/1D parameter types. In the AdamW setting, we instead optimize all parameters with AdamW
optimizer.

Random projection configuration. To accelerate OPUS scoring, we apply a CountSketch-based
random projection to per-sample gradients, implementing the sketching operator. Concretely, for
each trainable linear weight we form the per-sample gradient in outer-product form (aggregated
over time when applicable) and then sketch the flattened gradient into an m-dimensional vector
using CountSketch with a deterministic hash/sign pair; this yields an unbiased estimator of inner
products, E(I1(g1),11(g2)) = (g1, g2), enabling us to compute gradient dot-products (and similarity

For the Qwen3-8B CPT runs, we use Li,in=4,096 and L,,=4,096 with FlexAttention.
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Table 5: Optimizer assignment by parameter. In our Muon+AdamW setting, Muon is applied
to matrix-shaped parameters inside Transformer blocks (model.blocks, ndim > 2), while
AdamW is applied to embeddings, LM head, and all 0/1D parameters. In the AdamW setting,
AdamW is applied to all parameters. Patterns with 1=0. . L-1 repeat per Transformer layer.

Model Parameter pattern Repeats ndim Optimizer Notes

GPT2-Large embed.weight - 2D  AdamW Token embedding table
GPT2-Large 1lm head.weight - 2D AdamW Tied to embed.weight
GPT2-Large blocks.{i}.attn.gkv_proj.weight i=0..35 2D  Muon Attention QKV projection
GPT2-Large blocks.{i}.attn.c_proj.weight i=0..35 2D  Muon Attention output projection
GPT2-Large blocks.{i}.mlp.c_fc.weight i=0..35 2D Muon MLP expansion projection
GPT2-Large blocks.{i}.mlp.c.proj.weight i=0..35 2D  Muon MLP contraction projection
GPT2-XL embed.weight - 2D AdamW Token embedding table
GPT2-XL Im_head.weight - 2D AdamW Tied to embed.weight
GPT2-XL blocks.{i}.attn.gkv_proj.weight i=0..47 2D  Muon Attention QKV projection
GPT2-XL blocks.{i}.attn.cproj.weight =0..47 2D  Muon Attention output projection
GPT2-XL blocks.{i}.mlp.c_fc.weight i=0..47 2D  Muon MLP expansion projection
GPT2-XL blocks.{i}.mlp.c_proj.weight 1=0..47 2D Muon MLP contraction projection
Qwen3-8B-Base embed.weight - 2D  AdamW Token embedding table
Qwen3-8B-Base 1m_head.weight - 2D AdamW Tied

Qwen3-8B-Base 1n_f.weight - ID  AdamW Final RMSNorm weight

<.
I

Qwen3-8B-Base blocks.{i}.input_layernorm.weight
Qwen3-8B-Base blocks. post_attention_layernorm.weight
Qwen3-8B-Base blocks. self _attn.gnorm.weight
Qwen3-8B-Base blocks. self_attn.knorm.weight

.35 1D  AdamW RMSNorm weight
.35 ID  AdamW RMSNorm weight
.35 1D AdamW QK-norm weight
.35 ID  AdamW QK-norm weight

S s s
IRyl

0.

{i}. 0.

{i}. 0.

{i}. 0.
Qwen3-8B-Base blocks.{i}.self_attn.qg.-proj.weight i=0..35 2D  Muon Attention Q projection
Qwen3-8B-Base blocks.{i}.self_attn.k_proj.weight i=0..35 2D  Muon Attention K projection
Qwen3-8B-Base blocks.{i}.self_attn.v_proj.weight i=0..35 2D  Muon Attention V projection
Qwen3-8B-Base blocks.{i}.self_attn.o_proj.weight i=0..35 2D  Muon Attention output projection
Qwen3-8B-Base blocks.{i}.mlp.gate_proj.weight i=0..35 2D  Muon SwiGLU gate projection
Qwen3-8B-Base blocks.{i}.mlp.up_proj.weight i=0..35 2D  Muon SwiGLU up projection
Qwen3-8B-Base blocks.{i}.mlp.down_proj.weight i=0..35 2D Muon SwiGLU down projection
All (any remaining parameters) - any  AdamW

Table 6: Benchmark evaluation configuration. For most benchmarks we use multiple-choice per-
plexity: score each candidate option by negative log-likelihood and choose the best-scoring option;
we report accuracy. MMLU is evaluated separately using zero-shot and log-likelihood on the entire
answer following FineWeh-Edn

Benchmark Domain #Choices Eval mode Metric

Core Benchmarks (in-domain)

MMLU Knowledge 4 LL Accuracy
ANLI Understanding 3 PPL Accuracy
HellaSwag Commonsense and Reasoning 4 PPL Accuracy
PIQA Commonsense and Reasoning 2 PPL Accuracy
SIQA Commonsense and Reasoning 3 PPL Accuracy
WinoGrande Language 2 LL Accuracy
ARC-Easy Science and Reasoning 4 PPL Accuracy
ARC-Challenge Science and Reasoning 4 PPL Accuracy
CommonsenseQA Commonsense and Reasoning 5 PPL Accuracy
WSC Language 2 PPL Accuracy
Other Benchmarks (out-of-domain)
BBH Reasoning (hard) - Generation Exact Match
RACE-Middle Understanding 4 PPL Accuracy
RACE-High Understanding 4 PPL Accuracy
AX-b Language 2 PPL Accuracy
AX-g Language 2 PPL Accuracy
StoryCloze Understanding 2 PPL Accuracy

matrices) in the projected space. We set the sketch dimension to m = 8192 with seed 42, which pro-
vides substantial compression for GPT-2 XL where the largest matrix-gradient has dimension on the
order of 10.24M, corresponding to an effective compression of roughly 1250 x while preserving the
ranking signal used by OPUS. The projection is enabled during scoring and uses cached hash/sign
tensors per parameter shape for efficiency; when disabled, we fall back to exact full-dimensional
dot-products.
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F EVALUATION DETAILS

GPT-2 pretraining evaluation. We evaluate all GPT-2 pretraining checkpoints on a variety of
benchmarks target diverse capabilities. See Table [6]for the summary of the configurations.

We evaluate on the following benchmarks to test the general capabilities of our pretrained models:

* MMLU (Hendrycks et al.,2021): broad factual and academic knowledge across many subjects.

* ANLI (Nie et al., |2020): adversarial natural language inference, testing robust entailment and
contradiction reasoning.

» HellaSwag (Zellers et al.|[2019): commonsense reasoning for plausible continuations.
* PIQA (Bisk et al., 2020): physical commonsense reasoning about everyday actions.
» SIQA (Sap et al.,[2019): social commonsense and intent reasoning.

* WinoGrande (Sakaguchi et al [2020): pronoun/coreference resolution with adversarial bias re-
duction.

* ARC-E/ ARC-C (Clark et al., 2018): grade-school science questions; Easy and Challenge splits
measure increasing reasoning difficulty.

* CommonsenseQA (Talmor et al., [ 2019): commonsense knowledge and reasoning over concepts.
* WSC (Levesque et al.,|2012): hard coreference requiring commonsense.

For all above benchmarks except for MMLU, we use OpenCompass (Contributors} |2023) with a
multiple-choice perplexity scoring rule: for each candidate answer option, we compute its average
negative log-likelihood conditioned on the prompt, and predict the option with the lowest perplexity;
we then report accuracy. For WinoGrande, we follow the OpenCompass log-likelihood variant
that compares the likelihood of the two candidates. All these benchmarks are evaluated zero-shot.
MMLU is evaluated separately with Lighteval (Habib et al.,|2023)) following the implementation in
FineWeb-Edu (Penedo et al.| [2024)) evaluation protocol. Since the typical MMLU implementation
(which uses ”A”, ”B”, etc as answer targets) gives generally random results on non instruction tuned
models, instead, we use the full MMLU answer as the target. We also use zero-shot prompting and
then select the answer by comparing the log-likelihood of the entire option string.

In addition, we use the following benchmarks that are not in our bench-proxy set for the generaliza-
tion evaluation:

* BBH (Suzgun et al,, |2023): a challenging subset of BIG-Bench tasks emphasizing multi-step
reasoning. We select a set of BBH tasks where base models produce non-degenerate outputs:
Tracking Shuffled Objects, Reasoning about Colored Objects, Logical Deduction, Disambiguation
QA, Penguins in a Table, and Sports Understanding.

* RACE-M /RACE-H (Lai et al.,|2017): exam-style reading comprehension with multiple choice
questions; we use the Middle and High school subsets.

* AX-B/AX-G (Wang et al.,2019): diagnostic evaluation sets from SuperGLUE designed to stress-
test linguistic phenomena and generalization.

» StoryCloze (Mostafazadeh et al., 2016)): story ending prediction to test narrative coherence and
commonsense continuation.

We evaluate these benchmarks using the OpenCompass framework. All these benchmarks are eval-
uated zero-shot except for BBH, which uses three-shot. For BBH, many subtasks are near-chance
at our model scale, so an aggregate score over all subtasks becomes unstable and less informative.
We therefore report results on the curated subset above, where the base model achieves non-trivial
accuracy and methods exhibit meaningful separation.

CPT evaluation. We evaluate continued pre-training checkpoints of Qwen3-8B-Base on two sci-
ence focused benchmarks, OlympicArena (Huang et al.| 2024) and SciAssess (Cai et al., [2024).
For OlympicArena, we evaluate on the test split and use zero-shot prompting. For SciAssess, we
evaluate four subdomains in biology, chemistry, material, medicine using a 3-shot prompting setting
with chain-of-thought enabled where available. We use stochastic decoding with temperature 0.6,
top-p = 0.95, and top-k = 20, and max sequence length of 1024. We report the official accuracy
metric for both benchmarks.
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Table 7: FineWeb results after 30B update tokens for GPT-2 Large pre-trained on FineWeb with the
Muon optimizer under varying buffer size b;, temperature 7 and CountSketch projection dimension
m. See sampling and validation strategy ablations at Table 3]

Method MMLU ANLI HellaSwag PIQA SIQA W.G. ARC-E ARC-C C.QA WSC ‘ Avg.
GPT-2 Large with Muon optimizer (T = 0.9 m = 8192)
Random 2846 3293 42.71 69.70 40.07 49.17 37.57 28.14  31.94 36.54 | 39.72
GPT-2 Large with Muon optimizer on different buffer size by (1 = 0.9 d = 8192)
OPUS (Buffer size 16) 2837  33.30 42.60 69.53 40.02 4878 3845 2746 3251 36.54 | 39.76
OPUS (Buffer size 32) 2923 33.36 42.76 704 3930 49.72 37.39 2542 3342 36.54 | 39.75
OPUS (Buffer size 64) 2876  33.12 42.92 69.97 3956 5043 3898 29.15 33.09 36.54 40.25
GPT-2 Large with Muon optimizer on different temperature T (by = 64 m = 8192)
OPUS (temperature 0.8) 2854  34.19 42.92 69.59 4023 4933 37.92 26.78 3276 36.54 | 39.88
OPUS (temperature 1.0) 28.62  33.64 43.63 7046 3997 50.12 3721 2441 3219 38.46 | 39.87
OPUS (temperature 0.9) 2876  33.12 42.92 69.97 3956 5043 3898 29.15 33.09 36.54 40.25

GPT-2 Large with Muon optimizer on different CountSketch projection dimension m (by = 64 7 = 0.9)
OPUS (projection dimension 4096) 28.57 3346 42.75 68.39 40.79 4846 3827 26.10  33.01 36.54 | 39.63

OPUS (projection dimension 16384)  28.31 33.47 42.64 70.02 40.33 49.57 36.68 2271 32,19 37.50 | 39.34
OPUS (projection dimension 8192) 2876  33.12 42.92 69.97 3956 5043 3898 29.15  33.09 36.54 40.25

Table 8: Remaining settings for FineWeb results after 30B update tokens. Bold marks the best
compute-matched method per benchmark within each block; Random (60B) is shown as a non
compute-matched reference. Main results in Table|[T]

Method MMLU ANLI HellaSwag PIQA SIQA W.G. ARC-E ARC-C C.QA WSC | Avg.
GPT-2 Large with Muon optimizer on 30B update tokens of FineWeb
Random 28.46 3293 42.71 69.70  40.07 49.17  37.57 28.14 3194 36.54 | 39.72
PPL 2840 3324 42.69 70.13  40.17 4838 36.16 23.05 31.86 36.54 | 39.06
GREATS (Wang et al.|[2024) 2849 3331 42.22 70.18 39.46 4941 36.86 2441 3325 36.54 | 3941
QuRating (Wettig et al.[|2024) 3153 3412 39.47 66.38 39.82 50.59  40.92 30.51  30.22 38.46 | 40.20
DSIR (Xie et al.|[2023) 2850  33.39 43.04 69.70 40.53 49.64 37.39 2441 3227 36.54 | 39.54
DCLM-FastText (Li et al.|[2024) 2936 33.17 44.26 7116 39.82 49.96 37.92 2475  32.02 36.54 | 39.90

FineWeb-Edu (Penedo et al.[[2024)  28.83  32.67 43.09 70.02 4028 47.75  39.15 2475  33.66 38.46 | 39.87
UltraFineweb (Wang et al.{[2025c) 29.00  32.99 44.38 71.11 40.17 48.78  37.57 25.08 3391 38.46 | 40.15

OPUS (Ours) 2876  33.12 42.92 69.97 39.56 5043 38.98 29.15  33.09 3654 40.25
Random (60B) 2870  33.23 45.20 71.16 4079 4941  39.68 2542 3112 36.54 | 40.13
GPT-2 XL with AdamW optimizer on 30B update tokens of FineWeb
Random 28.76  33.56 46.63 7035 4237 49.19  39.15 2441  32.68 36.54 | 40.36
PPL 29.32  33.67 45.31 70.08 41.71 49.72  39.68 2475 3129 38.46 | 40.02
GREATS (Wang et al.|[2024) 28.81 33.49 40.73 69.53 4248 49.01 34.22 2475  31.04 38.46 | 39.25
QuRating (Wettig et al.[|2024) 3224 3261 34.66 66.65 3854 5043 36.86 2475 2842 36.54 | 38.71
DSIR (Xie et al.|[2023) 29.37  33.09 45.88 70.67 39.97 47.51 38.80 2441 3342 3654 | 39.97
DCLM-FastText (Li et al.|[2024) 2943 3447 42.45 69.91 41.86 47.59 36.33 2441 3153 36.54 | 39.45

FineWeb-Edu (Penedo et al.[2024)  29.71 33.51 46.62 7193 4191 46.88  40.04 25.08 3210 36.54 | 40.43
UltraFineweb (Wang et al.|[2025¢c) 29.25 3351 41.76 69.21 4140 4957 3792 24.07 3276 36.54 | 39.60
OPUS (Ours) 2943 3351 46.12 7035 4135 5036  39.33 29.15 3399 3654 41.01

Random (60B) 29.55 3357 48.75 72.09 41.10 4878  40.92 27.12 3448 36.54 | 41.29

G ADDITIONAL ABLATION RESULTS

We report our additional ablation results about different hyperparameters in Table

H ADDITIONAL RESULTS

Additional pretraining results. For complete per-task results, we refer to the main FineWeb results
in Tables[T]and [2] For the remaining FineWeb settings not shown in the main text, we report those
in Table 8] and Table[9} Together, these provide the full set of scratch pre-training results across all
evaluated model/optimizer settings.

Validation loss curves on FineWeb-Edu dataset. We report validation-loss trajectories in Figure
[6] for GPT-2 XL and GPT-2 Large trained from scratch on FineWeb-Edu under the same training
recipe and a fixed budget of 30B update tokens. To make the comparison conservative for OPUS,
OPUS selects dynamically from the mid-quality pool with score 3, whereas the baselines are trained
on the high-quality pool with scores 4+5. All curves are evaluated on the same held-out FineWeb-
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Table 9: Additional evaluation on FineWeb-Edu dataset. We evaluate OPUS under a constrained
setting: it dynamically selects from the mid-quality subset (score 3), whereas baselines are trained
on the superior high-quality partitions (scores > 4). Main results in Table 2]

Method MMLU ANLI HellaSwag PIQA SIQA W.G. ARC-E ARC-C C.QA WSC | Avg.
GPT-2 Large with Muon optimizer on 30B update tokens of FineWeb-Edu
Random (Score 3) 3052 33.16 43.95 68.87 40.58 49.02  48.39 25.08 3554 36.54 | 41.17
Random (Score 4+5) 3292 3338 41.95 67.46 38.84 4775 5397 29.15  30.79 36.54 | 41.28
PPL (Score 4+5) 33.17 3387 42.25 67.63 4033 4822 50.79 28.47 2948 38.46 | 41.27
GREATS (Score 4+5) 3273 3438 45.86 7095 3930 5036 44.62 2475 3292 38.46 | 4143
QuRating (Score 4+5) 3132 34.07 41.70 66.92 39.71 47.83  50.79 3288 3194 36.54 | 41.37
DSIR (Score 4+5) 3254  33.54 41.07 6795 39.36 47.28  48.68 33.90 2957 38.46 | 41.24
DCLM-FastText (Score 4+5)  32.64  33.67 41.66 6638 38.74 51.30 49.38 30.85  31.04 36.54 | 41.22
FineWeb-Edu (Score 4+5) 32.00 33.46 39.95 64.74 39.87 50.51 5220 29.15 3030 36.54 | 40.87
UltraFineweb (Score 4+5) 32.60 33.02 40.70 66.05 3823 49.72 4832 30.17  29.24 36.54 | 40.46
OPUS (Score 3) 3039 3431 46.36 70.51 39.41 5020 4533 28.47 3374 38.46 | 41.72
OPUS (Score 4+5) 3217 3338 42.52 67.30 39.51 51.07 54.14 30.85  31.04 38.46 | 42.04

Random (60B) (Score 4+5) 33.21 34.03 43.66 67.95 40.07 50.04 52.56 31.86  31.61 36.54 | 42.15

Edu validation split. We also include a longer-training Random reference at 60B update tokens (not
compute-matched) to contextualize convergence speed.

As shown in Fig. [6] OPUS consistently improves optimization dynamics for both model scales:
across training, it attains lower validation loss than representative baselines despite selecting from
the lower-quality candidate pool. For GPT-2 XL, OPUS reaches the validation loss achieved by
Random trained for 60B update tokens using only 17B update tokens, demonstrating substantially
faster convergence. For GPT-2 Large, OPUS exhibits the same trend and maintains a clear gap over
baselines throughout training.

(a) GPT2-XL OPUS vs Baselines (b) GPT2-Large OPUS vs Baselines
OPUS OPUS
42— DSIR 42— DSIR
i DCLM-FastText DCLM-FastText
PPL PPL
4.0 — GREATS 40— GREATS
Random 30B Random 30B
e Random 60B a2 Random 60B
S 38— 8 38—
< c
2 2
f.6 g
S 36 = 36—
s s
34— 34
3.2 32
I f f f f f I I f f f f
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Figure 6: Validation-loss curves on GPT-2 XL and GPT-2 Large pre-trained from scratch on
FineWeb-Edu dataset. Left: Results on GPT-2 XL. OPUS compared with representative baselines
trained on the high-quality pool, with Random 60B shown as a non compute-matched reference.
Curves are shown up to 30B update tokens for compute-matched comparison. Right: Results on
GPT2-Large.

Detailed domain-wise CPT Results. Figure [/| reports domain breakdowns for continued pre-
training on SciencePedia across three token budgets 0.5B, 1B, and 1.5B. Across OlympicArena
(Fig. [Ta) OPUS consistently improves over the base Qwen3-8B-Base and the compute-matched
Random baseline in most scientific domains like physics, chemistry, biology, and geography, as
well as the text-only and multimodal subsets., with gains that are broadly distributed rather than
concentrated in a single category. Importantly, OPUS is competitive with, and sometimes surpasses,
DCLM and even the Full CPT reference despite using at most 1.5B update tokens, indicating strong
data efficiency. On SciAssess (Fig.[7b), OPUS yields substantial gains on the material and medicine
subsets and ties the best baseline on chemistry, leading to the highest average overall, again with at
most 1.5B update tokens.
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Qualitative comparison of selected samples We show the selection from a single candidate buffer
of size N=32 and selected K =16 starting from Appendix [H] For each method, we display selected
candidates and not selected samples, candidate index, and the method’s raw score. Overall, OPUS
tends to select a more diverse mixture of documents, covering both instructional content and broader
web text, rather than concentrating on a narrow “educational-only” slice. In contrast, several static
filtering method exhibit more extreme preferences—either strongly favoring highly low-diversity
patterns or focusing on a limited subset of high-loss samples. These examples support our empirical
findings: OPUS’s optimizer-aware utility and stochastic sampling encourage selections that remain
broadly suitable for general-purpose pre-training, while still being guided towards high quality sam-
ples that align with the proxy direction.

Qwen3-8B-Base Full CPT (3B) ==#= Random DCLM == OPUS
Avg. Avg. Avg.

MM Math MM Math MM Math
< Text Phys. Text Phys. Text Phys.
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Figure 7: CPT domain breakdown on SciencePedia. Domain-level accuracy of Qwen3-8B-Base
and CPT baselines across three token budgets 0.5B, 1B, and 1.5B. Rows correspond to the CPT
token budget. Columns show (a) OlympicArena domains with an appended Avg. and (b) SciAssess
domains. For each panel, we compare Qwen3-8B-Base, Full CPT (3B), Random, DCLM, and
OPUS. All results use the official benchmark metrics.
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However,. ..

Selected
score=——

Sample 15
Candidate #30

Over 1.8 million professionals use CFI to learn accounting, finan-
cial analysis, modeling and more. Start with a free account to ex-
plore 20+ always-free courses and hundreds of finance templates
and cheat sheets. What is the Central Limit Theorem (CLT)? The
Central Limit Theorem (CLT) is a statistical concept that states that
the sample me. ..
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Wedding & Party Venues - Sort By: Edgartown : (508) 627-9510
A 19th century gothic revival home transformed into the island’s
premier eco-boutique hotel. Guests either stay in the 17-room Hob
Knob hotel or in the privacy of their own Hob Knob House. Guests
can expect individualized Hob Knob hospitality and modern luxury
amenities in a rel. ..
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starring John Travolta and Sam Jackson The first thing to under-
stand about Basic —the basic thing, let’s say— is that although the
commercials make it look like a war movie, it is not, for which we
can all be grateful. No, Basic is a plot-twisty whodunnit. If The
Usual Suspects died, and its body turned to cheese, and then that
cheese-b. ..
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Elizabeth Hurley played as Dalila Release: Dec 8, 1996 Mara and
her husband Manoa are both upstanding and religious Israelites liv-
ing under the harsh and unjust rule of the Philistines. Much to their
regret, they have not been able to have children. One day, a myste-
rious stranger appears to Mara and promises her that she will bear
asonw...
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Sample 8
Candidate #13

In Heart of Darkness it is the white invaders for instance, who are,
almost without exception, embodiments of blindness, selfishness,
and cruelty; and even in the cognitive domain, where such positive
phrases as “to enlighten,” for instance, are conventionally opposed
to negative ones such as “to be in the dark,” the traditional expec-
tat1. ..
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This article originally appeared in the December 2015 issue of Re-
source Recycling. Subscribe today for access to all print content.
Since the 1990s, curbside and drop-off recycling has grown sub-
stantially — nearly 90 percent of households now have access, ac-
cording to recent surveys from Moore Recycling Associates, the
American Forest and. ..
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The St. James kindergarteners have been working up to Project
Week over the past month. We started slowly by taking walks in
our neighborhood while Ms. Meghan and I noted what caught the
children’s interest. It became apparent that the class was very in-
terested in the L trains that they saw on our walks. It started with a
simple question,. ..
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Earthquakes are the result of sudden movement along faults within
the Earth. The movement releases stored-up ‘elastic strain’ energy
in the form of seismic waves, which propagate through the Earth
and cause the ground surface to shake. Such movement on the faults
is generally a response to long-term deformation and the buildup of
stress....
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One of the challenges of working with ancient DNA samples is that
damage accumulates over time, breaking the double helix structure
into ever-smaller fragments. In the samples we worked with, these
fragments were scattered and mixed with contaminants, making
genome reconstruction a major technical challenge. But a shock-
ing paper published. ..
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Well this is the big one. So big apparently, that I had to take it there
and raise the number from 10 to 15. There’s just that many fails in
the world of female rap. Some slight missteps, some EPIC. Never-
theless, they are all worth mentioning. You can probably think of
a bunch more, but this is what I have gathered picking up from my
prev...
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“Last night three cargoes of Bohea Tea were emptied into the sea.
This is the most magnificent movement of all. There is a dignity, a
majesty, a sublimity, in this last effort of the Patriots that I greatly
admire.” - John Adams, diary entry, December 17, 1773 - John
Adams, diary entry, December 17, 1773 A Novel Idea Is something
SO new a. ..
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In decades past, classroom design was often an afterthought and
followed a standardised layout. Plain boxed shaped classrooms,
with identical chairs and tables throughout were commonplace in
many schools. Read the latest issue of School News HERE Re-
cently, though, there has been a shift away from this one-size-fits
all approach to classro. ..
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Is your major sustainable enough? Whether you’re pursuing a
sustainability degree and want to further your knowledge, or are
interested in supplementing your major in another area with sus-
tainability education, plenty of independent learning resources are
available. A wide range of credit and noncredit courses—including
university- and or. ..
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‘What is rotavirus and why does my baby need to be immunised?
Rotavirus is a very infectious virus that causes the majority of seri-
ous cases of gastroenteritis in babies. It causes diarrhoea, vomiting
and abdominal pain, usually lasting around a week. Most children
will be infected by rotavirus once by the age of five. Gastroenteritis
(cau...
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Conduct Disorder (CD) is a complex and serious behavioural and
emotional disorder that can occur in children and adolescents. It’s
characterised by a repetitive and persistent pattern of behaviour
where the basic rights of others or major age-appropriate societal
norms or rules are violated. Here’s an outline of Conduct Disorder
in line w. ..
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Next we will talk about solar radiation, that is, the forms of solar
radiation that we receive on earth. Solar radiation is generated by
a series of nuclear fusion reactions that occur in the Sun and, as a
consequence, emit electromagnetic radiation that reaches the earth.
This radiation received by the earth’s surface is measured in W /...

Not selected
score=--—

Sample 31
Candidate #26

Unveiling the Power: Key Provisions of the Civil Rights Act of
1864 What were the Civil Rights Act of 1864’s key provisions? The
Civil Rights Act of 1864 was a pivotal moment in American history,
establishing crucial legal protections for African Americans in the
face of rampant discrimination. Editor Note: The Civil Rights Act
of 1864 la. ..
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Skaters need to check their skate helmets every so often and ask
yourself, ”Is it time to replace this helmet?” Well, that depends.
Did you crash in it? For starters, most people are aware that you
must replace a helmet after any crash where your head hit. The
foam part of a helmet is made for one-time use, and after crushing
once itisn...
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Deforestation isn’t just happening in well-known global hotspots
like Indonesia and Brazil’s rainforest. A new analysis says forests
are also shrinking on state and private land in Oregon, where an es-
timated 522,000 acres of forest cover have disappeared since 2000.
That’s an area six times larger than the city of Portland, equal to
more. ...
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Can you please give us a little short bio? (education, profes-
sional experiences, select publications, academic specialty, awards
won) Public school teacher for 5 years BA art (UC Irvine) PhD.
(UCLA) educational psychology Professor of Child Development,
(25 years) CSUS Senior Research Scientist (Oregon Research In-
stitute with Institute of...
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Origami is an art form that combines precision, creativity, and pa-
tience. While basic origami is obtainable to every one, mastering
complex origami designs can be quite a rewarding and impressive
achievement. In this article, we’ll show you with the procedure for
creating intricate origami while highlighting essential techniques
for achie. ..
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Dividing Fractions Using Models Worksheet. This worksheet has
six division with fractions issues to be solved — three must be
solved with fashions and three with algorithms — options are on
the second page. Answer key divide the unit fractions by whole
numbers using th e fashions given. Use these resources to help re-
inforce the following. ..
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How To Choose Decodable Readers for First Grade To decode or
not to decode: really, there is no question. To help rising first
graders become successful and enthusiastic readers this summer,
decodable readers are essential reading resources. Although “de-
codable text” might sound like yet another form of educational
lingo, parents and educ. ..
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KS2 Maths is an important core subject in the National Curriculum
and this area of the website covers all the major aspects of the cur-
riculum including numbers, calculations, problems and measures.
Each subject area is designed to help children develop their knowl-
edge, whether they are learning in a classroom or home schooling
environment. . .
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You really have to be alert when studying science. Galaxies were
created after matter. The stars in those galaxies were supposed
to move slowly because there was more mass in the center of the
galaxy. However, after dark matter was added, the stars appeared to
move faster; however, this is not the case in our galaxy, suggesting
that there. ..
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The Unsung Heroes of Your HVAC System: Understanding the Im-
portance of Filters When it comes to your HVAC (Heating, Venti-
lation, and Air Conditioning) system, you might be quick to think
about the thermostat, air ducts, or even the unit itself. However,
there’s an unsung hero in your HVAC system that plays a pivotal
role in maintaining in. ..
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24/7 writing help on your phone Save to my list Remove from my
list In the tumultuous 19th century, both Italy and Germany found
themselves fragmented into numerous separate ruling states. The
impetus for change came in the form of rising nationalism and liber-
alism, paving the way for the unification of these disparate entities.
However,. ..
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This article originally appeared in the December 2015 issue of Re-
source Recycling. Subscribe today for access to all print content.
Since the 1990s, curbside and drop-off recycling has grown sub-
stantially — nearly 90 percent of households now have access, ac-
cording to recent surveys from Moore Recycling Associates, the
American Forest and. ..
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Sample 7
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As it turns out, the exercises synonymous with strong, attractive abs
may not be the best way to train your core—and may be doing dam-
age to your back. Read more If you are worried about the excess
holiday pounds many of us are still carrying around. There are a
few easy, natural things you can do to shed them, and none of them
requires an. ..
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One of the challenges of working with ancient DNA samples is that
damage accumulates over time, breaking the double helix structure
into ever-smaller fragments. In the samples we worked with, these
fragments were scattered and mixed with contaminants, making
genome reconstruction a major technical challenge. But a shock-
ing paper published. ..
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KS2 Maths is an important core subject in the National Curriculum
and this area of the website covers all the major aspects of the cur-
riculum including numbers, calculations, problems and measures.
Each subject area is designed to help children develop their knowl-
edge, whether they are learning in a classroom or home schooling
environment. ..
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Sample 13
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‘Well this is the big one. So big apparently, that I had to take it there
and raise the number from 10 to 15. There’s just that many fails in
the world of female rap. Some slight missteps, some EPIC. Never-
theless, they are all worth mentioning. You can probably think of
a bunch more, but this is what I have gathered picking up from my
prev...
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Dividing Fractions Using Models Worksheet. This worksheet has
six division with fractions issues to be solved — three must be
solved with fashions and three with algorithms — options are on
the second page. Answer key divide the unit fractions by whole
numbers using th e fashions given. Use these resources to help re-
inforce the following. ..
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How To Choose Decodable Readers for First Grade To decode or
not to decode: really, there is no question. To help rising first
graders become successful and enthusiastic readers this summer,
decodable readers are essential reading resources. Although “de-
codable text” might sound like yet another form of educational
lingo, parents and educ. ..
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5 Types of Women’s Underwear That Men Love Underwear can say
a lot about a woman. It’s something that men are obsessed with, to
the point that, a mere glimpse of a thong waistband causes us to go
into shock. On the surface we find them sexy, revealing. We’re able
to see who a woman actually is—or maybe some guys are just plain
horny. Howe. ..

Selected
score=0.0042

Sample 6
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Over 1.8 million professionals use CFI to learn accounting, finan-
cial analysis, modeling and more. Start with a free account to ex-
plore 20+ always-free courses and hundreds of finance templates
and cheat sheets. What is the Central Limit Theorem (CLT)? The
Central Limit Theorem (CLT) is a statistical concept that states that
the sample me. ..
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Sample 8
Candidate #23

The St. James kindergarteners have been working up to Project
Week over the past month. We started slowly by taking walks in
our neighborhood while Ms. Meghan and I noted what caught the
children’s interest. It became apparent that the class was very in-
terested in the L trains that they saw on our walks. It started with a
simple question,. ..

Selected
score=0.00401

Sample 10
Candidate #11

In decades past, classroom design was often an afterthought and
followed a standardised layout. Plain boxed shaped classrooms,
with identical chairs and tables throughout were commonplace in
many schools. Read the latest issue of School News HERE Re-
cently, though, there has been a shift away from this one-size-fits
all approach to classro. ..
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Sample 12
Candidate #7

Elizabeth Hurley played as Dalila Release: Dec 8, 1996 Mara and
her husband Manoa are both upstanding and religious Israelites liv-
ing under the harsh and unjust rule of the Philistines. Much to their
regret, they have not been able to have children. One day, a myste-
rious stranger appears to Mara and promises her that she will bear
asonw...
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Sample 14
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“Last night three cargoes of Bohea Tea were emptied into the sea.
This is the most magnificent movement of all. There is a dignity, a
majesty, a sublimity, in this last effort of the Patriots that I greatly
admire.” - John Adams, diary entry, December 17, 1773 - John
Adams, diary entry, December 17, 1773 A Novel Idea Is something
SO new a...
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Wedding & Party Venues - Sort By: Edgartown : (508) 627-9510
A 19th century gothic revival home transformed into the island’s
premier eco-boutique hotel. Guests either stay in the 17-room Hob
Knob hotel or in the privacy of their own Hob Knob House. Guests
can expect individualized Hob Knob hospitality and modern luxury
amenities in a rel. ..
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Candidate #15

Origami is an art form that combines precision, creativity, and pa-
tience. While basic origami is obtainable to every one, mastering
complex origami designs can be quite a rewarding and impressive
achievement. In this article, we’ll show you with the procedure for
creating intricate origami while highlighting essential techniques
for achie. ..
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Sample 19
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Is your major sustainable enough? Whether you’re pursuing a
sustainability degree and want to further your knowledge, or are
interested in supplementing your major in another area with sus-
tainability education, plenty of independent learning resources are
available. A wide range of credit and noncredit courses—including
university- and or. ..

Not selected
score=0.00457

Sample 21
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Nestled in the leafy suburbs of western Berlin, the Wannsee Con-
ference House stands as a poignant reminder of a dark chapter in
human history. The Wannsee Conference: A Pivotal Moment The
Wannsee Conference, held on January 20, 1942, marked a pivotal
moment in the implementation of Nazi Germany’s genocidal plans.
Organized by SS-Obergrupp. ..
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Sample 23
Candidate #29

Earthquakes are the result of sudden movement along faults within
the Earth. The movement releases stored-up ‘elastic strain’ energy
in the form of seismic waves, which propagate through the Earth
and cause the ground surface to shake. Such movement on the faults
is generally a response to long-term deformation and the buildup of
stress.. ...
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Unveiling the Power: Key Provisions of the Civil Rights Act of
1864 What were the Civil Rights Act of 1864’s key provisions? The
Civil Rights Act of 1864 was a pivotal moment in American history,
establishing crucial legal protections for African Americans in the
face of rampant discrimination. Editor Note: The Civil Rights Act
of 1864 la. ..
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Political Parties and Elections Political parties are an established
part of modern mass democracy, and the conduct of elections in
India is largely dependent on the behaviour of political parties. Al-
though many candidates for Indian elections are independent, the
winning candidates for Lok Sabha and Vidhan Sabha elections usu-
ally stand a. ..
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Skaters need to check their skate helmets every so often and ask
yourself, “Is it time to replace this helmet?” Well, that depends.
Did you crash in it? For starters, most people are aware that you
must replace a helmet after any crash where your head hit. The
foam part of a helmet is made for one-time use, and after crushing
once itisn...
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Can you please give us a little short bio? (education, profes-
sional experiences, select publications, academic specialty, awards
won) Public school teacher for 5 years BA art (UC Irvine) PhD.
(UCLA) educational psychology Professor of Child Development,
(25 years) CSUS Senior Research Scientist (Oregon Research In-
stitute with Institute of. ..
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Conduct Disorder (CD) is a complex and serious behavioural and
emotional disorder that can occur in children and adolescents. It’s
characterised by a repetitive and persistent pattern of behaviour
where the basic rights of others or major age-appropriate societal
norms or rules are violated. Here’s an outline of Conduct Disorder
in line w. ..
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Sample 20
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You really have to be alert when studying science. Galaxies were
created after matter. The stars in those galaxies were supposed
to move slowly because there was more mass in the center of the
galaxy. However, after dark matter was added, the stars appeared to
move faster; however, this is not the case in our galaxy, suggesting
that there. ..
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Sample 22
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What is rotavirus and why does my baby need to be immunised?
Rotavirus is a very infectious virus that causes the majority of seri-
ous cases of gastroenteritis in babies. It causes diarrhoea, vomiting
and abdominal pain, usually lasting around a week. Most children
will be infected by rotavirus once by the age of five. Gastroenteritis
(cau...
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Sample 24
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In Heart of Darkness it is the white invaders for instance, who are,
almost without exception, embodiments of blindness, selfishness,
and cruelty; and even in the cognitive domain, where such positive
phrases as “to enlighten,” for instance, are conventionally opposed
to negative ones such as “to be in the dark,” the traditional expec-
tat1. ..
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Next we will talk about solar radiation, that is, the forms of solar
radiation that we receive on earth. Solar radiation is generated by
a series of nuclear fusion reactions that occur in the Sun and, as a
consequence, emit electromagnetic radiation that reaches the earth.
This radiation received by the earth’s surface is measured in W /...
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Deforestation isn’t just happening in well-known global hotspots
like Indonesia and Brazil’s rainforest. A new analysis says forests
are also shrinking on state and private land in Oregon, where an es-
timated 522,000 acres of forest cover have disappeared since 2000.
That’s an area six times larger than the city of Portland, equal to
more. ...
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Sample 30
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With the advent of new technologies for sneakers such as Vac Tech,
Hyperfuse and Flyknit, the mid 90s and early 2000s methods of pro-
duction and designing are becoming obsolete in this sneaker world.
Nike Running is the future for Nike, generating billions of dollars
per year, and we see Nike also not afraid to experiment with tech-
nology s...
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starring John Travolta and Sam Jackson The first thing to under-
stand about Basic —the basic thing, let’s say— is that although the
commercials make it look like a war movie, it is not, for which we
can all be grateful. No, Basic is a plot-twisty whodunnit. If The
Usual Suspects died, and its body turned to cheese, and then that
cheese-b. ..
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starring John Travolta and Sam Jackson The first thing to under-
stand about Basic —the basic thing, let’s say— is that although the
commercials make it look like a war movie, it is not, for which we
can all be grateful. No, Basic is a plot-twisty whodunnit. If The
Usual Suspects died, and its body turned to cheese, and then that
cheese-b. ..
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Can you please give us a little short bio? (education, profes-
sional experiences, select publications, academic specialty, awards
won) Public school teacher for 5 years BA art (UC Irvine) PhD.
(UCLA) educational psychology Professor of Child Development,
(25 years) CSUS Senior Research Scientist (Oregon Research In-
stitute with Institute of. ..
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With the advent of new technologies for sneakers such as Vac Tech,
Hyperfuse and Flyknit, the mid 90s and early 2000s methods of pro-
duction and designing are becoming obsolete in this sneaker world.
Nike Running is the future for Nike, generating billions of dollars
per year, and we see Nike also not afraid to experiment with tech-
nologys...
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Elizabeth Hurley played as Dalila Release: Dec 8, 1996 Mara and
her husband Manoa are both upstanding and religious Israelites liv-
ing under the harsh and unjust rule of the Philistines. Much to their
regret, they have not been able to have children. One day, a myste-
rious stranger appears to Mara and promises her that she will bear
asonw...
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In Heart of Darkness it is the white invaders for instance, who are,
almost without exception, embodiments of blindness, selfishness,
and cruelty; and even in the cognitive domain, where such positive
phrases as “to enlighten,” for instance, are conventionally opposed
to negative ones such as “to be in the dark,” the traditional expec-
tati. ..
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5 Types of Women’s Underwear That Men Love Underwear can say
a lot about a woman. It’s something that men are obsessed with, to
the point that, a mere glimpse of a thong waistband causes us to go
into shock. On the surface we find them sexy, revealing. We’re able
to see who a woman actually is—or maybe some guys are just plain
horny. Howe. ..
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Sample 13
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The St. James kindergarteners have been working up to Project
Week over the past month. We started slowly by taking walks in
our neighborhood while Ms. Meghan and I noted what caught the
children’s interest. It became apparent that the class was very in-
terested in the L trains that they saw on our walks. It started with a
simple question,. ..
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In decades past, classroom design was often an afterthought and
followed a standardised layout. Plain boxed shaped classrooms,
with identical chairs and tables throughout were commonplace in
many schools. Read the latest issue of School News HERE Re-
cently, though, there has been a shift away from this one-size-fits
all approach to classro. ..
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Dividing Fractions Using Models Worksheet. This worksheet has
six division with fractions issues to be solved — three must be
solved with fashions and three with algorithms — options are on
the second page. Answer key divide the unit fractions by whole
numbers using th e fashions given. Use these resources to help re-
inforce the following. ..
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Well this is the big one. So big apparently, that I had to take it there
and raise the number from 10 to 15. There’s just that many fails in
the world of female rap. Some slight missteps, some EPIC. Never-
theless, they are all worth mentioning. You can probably think of
a bunch more, but this is what I have gathered picking up from my
prev...
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Wedding & Party Venues - Sort By: Edgartown : (508) 627-9510
A 19th century gothic revival home transformed into the island’s
premier eco-boutique hotel. Guests either stay in the 17-room Hob
Knob hotel or in the privacy of their own Hob Knob House. Guests
can expect individualized Hob Knob hospitality and modern luxury
amenities in arel. ..
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As it turns out, the exercises synonymous with strong, attractive abs
may not be the best way to train your core—and may be doing dam-
age to your back. Read more If you are worried about the excess
holiday pounds many of us are still carrying around. There are a
few easy, natural things you can do to shed them, and none of them
requires an. ..
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Skaters need to check their skate helmets every so often and ask
yourself, “Is it time to replace this helmet?”” Well, that depends.
Did you crash in it? For starters, most people are aware that you
must replace a helmet after any crash where your head hit. The
foam part of a helmet is made for one-time use, and after crushing
once itisn...
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“Last night three cargoes of Bohea Tea were emptied into the sea.
This is the most magnificent movement of all. There is a dignity, a
majesty, a sublimity, in this last effort of the Patriots that I greatly
admire.” - John Adams, diary entry, December 17, 1773 - John
Adams, diary entry, December 17, 1773 A Novel Idea Is something
SO new a...
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One of the challenges of working with ancient DNA samples is that
damage accumulates over time, breaking the double helix structure
into ever-smaller fragments. In the samples we worked with, these
fragments were scattered and mixed with contaminants, making
genome reconstruction a major technical challenge. But a shock-
ing paper published. ..
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Deforestation isn’t just happening in well-known global hotspots
like Indonesia and Brazil’s rainforest. A new analysis says forests
are also shrinking on state and private land in Oregon, where an es-
timated 522,000 acres of forest cover have disappeared since 2000.
That’s an area six times larger than the city of Portland, equal to
more. ..
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You really have to be alert when studying science. Galaxies were
created after matter. The stars in those galaxies were supposed
to move slowly because there was more mass in the center of the
galaxy. However, after dark matter was added, the stars appeared to
move faster; however, this is not the case in our galaxy, suggesting
that there. ..
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KS2 Maths is an important core subject in the National Curriculum
and this area of the website covers all the major aspects of the cur-
riculum including numbers, calculations, problems and measures.
Each subject area is designed to help children develop their knowl-
edge, whether they are learning in a classroom or home schooling
environment. . .
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This article originally appeared in the December 2015 issue of Re-
source Recycling. Subscribe today for access to all print content.
Since the 1990s, curbside and drop-off recycling has grown sub-
stantially — nearly 90 percent of households now have access, ac-
cording to recent surveys from Moore Recycling Associates, the
American Forest and. ..
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Earthquakes are the result of sudden movement along faults within
the Earth. The movement releases stored-up ‘elastic strain’ energy
in the form of seismic waves, which propagate through the Earth
and cause the ground surface to shake. Such movement on the faults
is generally a response to long-term deformation and the buildup of
stress.. ...
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Next we will talk about solar radiation, that is, the forms of solar
radiation that we receive on earth. Solar radiation is generated by
a series of nuclear fusion reactions that occur in the Sun and, as a
consequence, emit electromagnetic radiation that reaches the earth.
This radiation received by the earth’s surface is measured in W /...
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Nestled in the leafy suburbs of western Berlin, the Wannsee Con-
ference House stands as a poignant reminder of a dark chapter in
human history. The Wannsee Conference: A Pivotal Moment The
‘Wannsee Conference, held on January 20, 1942, marked a pivotal
moment in the implementation of Nazi Germany’s genocidal plans.
Organized by SS-Obergrupp. ..
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What is rotavirus and why does my baby need to be immunised?
Rotavirus is a very infectious virus that causes the majority of seri-
ous cases of gastroenteritis in babies. It causes diarrhoea, vomiting
and abdominal pain, usually lasting around a week. Most children
will be infected by rotavirus once by the age of five. Gastroenteritis
(cau. ..
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Over 1.8 million professionals use CFI to learn accounting, finan-
cial analysis, modeling and more. Start with a free account to ex-
plore 20+ always-free courses and hundreds of finance templates
and cheat sheets. What is the Central Limit Theorem (CLT)? The
Central Limit Theorem (CLT) is a statistical concept that states that
the sample me. ..
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Political Parties and Elections Political parties are an established
part of modern mass democracy, and the conduct of elections in
India is largely dependent on the behaviour of political parties. Al-
though many candidates for Indian elections are independent, the
winning candidates for Lok Sabha and Vidhan Sabha elections usu-
ally stand a. ..
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24/7 writing help on your phone Save to my list Remove from my
list In the tumultuous 19th century, both Italy and Germany found
themselves fragmented into numerous separate ruling states. The
impetus for change came in the form of rising nationalism and liber-
alism, paving the way for the unification of these disparate entities.
However,. ..
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Origami is an art form that combines precision, creativity, and pa-
tience. While basic origami is obtainable to every one, mastering
complex origami designs can be quite a rewarding and impressive
achievement. In this article, we’ll show you with the procedure for
creating intricate origami while highlighting essential techniques
for achie. ..
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How To Choose Decodable Readers for First Grade To decode or
not to decode: really, there is no question. To help rising first
graders become successful and enthusiastic readers this summer,
decodable readers are essential reading resources. Although “de-
codable text” might sound like yet another form of educational
lingo, parents and educ. ..
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Is your major sustainable enough? Whether you’re pursuing a
sustainability degree and want to further your knowledge, or are
interested in supplementing your major in another area with sus-
tainability education, plenty of independent learning resources are
available. A wide range of credit and noncredit courses—including
university- and or. ..
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Conduct Disorder (CD) is a complex and serious behavioural and
emotional disorder that can occur in children and adolescents. It’s
characterised by a repetitive and persistent pattern of behaviour
where the basic rights of others or major age-appropriate societal
norms or rules are violated. Here’s an outline of Conduct Disorder
in line w. ..
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Unveiling the Power: Key Provisions of the Civil Rights Act of
1864 What were the Civil Rights Act of 1864’s key provisions? The
Civil Rights Act of 1864 was a pivotal moment in American history,
establishing crucial legal protections for African Americans in the
face of rampant discrimination. Editor Note: The Civil Rights Act
of 1864 la. ..
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The Unsung Heroes of Your HVAC System: Understanding the Im-
portance of Filters When it comes to your HVAC (Heating, Venti-
lation, and Air Conditioning) system, you might be quick to think
about the thermostat, air ducts, or even the unit itself. However,
there’s an unsung hero in your HVAC system that plays a pivotal
role in maintaining in. ..
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The Unsung Heroes of Your HVAC System: Understanding the Im-
portance of Filters When it comes to your HVAC (Heating, Venti-
lation, and Air Conditioning) system, you might be quick to think
about the thermostat, air ducts, or even the unit itself. However,
there’s an unsung hero in your HVAC system that plays a pivotal
role in maintaining in. ..
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Conduct Disorder (CD) is a complex and serious behavioural and
emotional disorder that can occur in children and adolescents. It’s
characterised by a repetitive and persistent pattern of behaviour
where the basic rights of others or major age-appropriate societal
norms or rules are violated. Here’s an outline of Conduct Disorder
in line w. ..
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How To Choose Decodable Readers for First Grade To decode or
not to decode: really, there is no question. To help rising first
graders become successful and enthusiastic readers this summer,
decodable readers are essential reading resources. Although “de-
codable text” might sound like yet another form of educational
lingo, parents and educ. ..
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5 Types of Women’s Underwear That Men Love Underwear can say
a lot about a woman. It’s something that men are obsessed with, to
the point that, a mere glimpse of a thong waistband causes us to go
into shock. On the surface we find them sexy, revealing. We’re able
to see who a woman actually is—or maybe some guys are just plain
horny. Howe. ..
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Nestled in the leafy suburbs of western Berlin, the Wannsee Con-
ference House stands as a poignant reminder of a dark chapter in
human history. The Wannsee Conference: A Pivotal Moment The
‘Wannsee Conference, held on January 20, 1942, marked a pivotal
moment in the implementation of Nazi Germany’s genocidal plans.
Organized by SS-Obergrupp. ..
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Earthquakes are the result of sudden movement along faults within
the Earth. The movement releases stored-up ‘elastic strain’ energy
in the form of seismic waves, which propagate through the Earth
and cause the ground surface to shake. Such movement on the faults
is generally a response to long-term deformation and the buildup of
stress.. ..
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Unveiling the Power: Key Provisions of the Civil Rights Act of
1864 What were the Civil Rights Act of 1864’s key provisions? The
Civil Rights Act of 1864 was a pivotal moment in American history,
establishing crucial legal protections for African Americans in the
face of rampant discrimination. Editor Note: The Civil Rights Act
of 1864 la. ..
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Next we will talk about solar radiation, that is, the forms of solar
radiation that we receive on earth. Solar radiation is generated by
a series of nuclear fusion reactions that occur in the Sun and, as a
consequence, emit electromagnetic radiation that reaches the earth.
This radiation received by the earth’s surface is measured in W /...
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Origami is an art form that combines precision, creativity, and pa-
tience. While basic origami is obtainable to every one, mastering
complex origami designs can be quite a rewarding and impressive
achievement. In this article, we’ll show you with the procedure for
creating intricate origami while highlighting essential techniques
for achie. ..
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Is your major sustainable enough? Whether you're pursuing a
sustainability degree and want to further your knowledge, or are
interested in supplementing your major in another area with sus-
tainability education, plenty of independent learning resources are
available. A wide range of credit and noncredit courses—including
university- and or. ..
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24/7 writing help on your phone Save to my list Remove from my
list In the tumultuous 19th century, both Italy and Germany found
themselves fragmented into numerous separate ruling states. The
impetus for change came in the form of rising nationalism and liber-
alism, paving the way for the unification of these disparate entities.
However,. ..
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You really have to be alert when studying science. Galaxies were
created after matter. The stars in those galaxies were supposed
to move slowly because there was more mass in the center of the
galaxy. However, after dark matter was added, the stars appeared to
move faster; however, this is not the case in our galaxy, suggesting
that there. ..
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What is rotavirus and why does my baby need to be immunised?
Rotavirus is a very infectious virus that causes the majority of seri-
ous cases of gastroenteritis in babies. It causes diarrhoea, vomiting
and abdominal pain, usually lasting around a week. Most children
will be infected by rotavirus once by the age of five. Gastroenteritis
(cau...
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In Heart of Darkness it is the white invaders for instance, who are,
almost without exception, embodiments of blindness, selfishness,
and cruelty; and even in the cognitive domain, where such positive
phrases as “to enlighten,” for instance, are conventionally opposed
to negative ones such as “to be in the dark,” the traditional expec-
tati. ..
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This article originally appeared in the December 2015 issue of Re-
source Recycling. Subscribe today for access to all print content.
Since the 1990s, curbside and drop-off recycling has grown sub-
stantially — nearly 90 percent of households now have access, ac-
cording to recent surveys from Moore Recycling Associates, the
American Forest and. ..
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Political Parties and Elections Political parties are an established
part of modern mass democracy, and the conduct of elections in
India is largely dependent on the behaviour of political parties. Al-
though many candidates for Indian elections are independent, the
winning candidates for Lok Sabha and Vidhan Sabha elections usu-
ally stand a. ..
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Deforestation isn’t just happening in well-known global hotspots
like Indonesia and Brazil’s rainforest. A new analysis says forests
are also shrinking on state and private land in Oregon, where an es-
timated 522,000 acres of forest cover have disappeared since 2000.
That’s an area six times larger than the city of Portland, equal to
more. ..
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The St. James kindergarteners have been working up to Project
Week over the past month. We started slowly by taking walks in
our neighborhood while Ms. Meghan and I noted what caught the
children’s interest. It became apparent that the class was very in-
terested in the L trains that they saw on our walks. It started with a
simple question,. ..
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One of the challenges of working with ancient DNA samples is that
damage accumulates over time, breaking the double helix structure
into ever-smaller fragments. In the samples we worked with, these
fragments were scattered and mixed with contaminants, making
genome reconstruction a major technical challenge. But a shock-
ing paper published. ..
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Skaters need to check their skate helmets every so often and ask
yourself, “Is it time to replace this helmet?” Well, that depends.
Did you crash in it? For starters, most people are aware that you
must replace a helmet after any crash where your head hit. The
foam part of a helmet is made for one-time use, and after crushing
once itisn...
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Elizabeth Hurley played as Dalila Release: Dec 8, 1996 Mara and
her husband Manoa are both upstanding and religious Israelites liv-
ing under the harsh and unjust rule of the Philistines. Much to their
regret, they have not been able to have children. One day, a myste-
rious stranger appears to Mara and promises her that she will bear
asonw...
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“Last night three cargoes of Bohea Tea were emptied into the sea.
This is the most magnificent movement of all. There is a dignity, a
majesty, a sublimity, in this last effort of the Patriots that I greatly
admire.” - John Adams, diary entry, December 17, 1773 - John
Adams, diary entry, December 17, 1773 A Novel Idea Is something
SO new a. ..
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Dividing Fractions Using Models Worksheet. This worksheet has
six division with fractions issues to be solved — three must be
solved with fashions and three with algorithms — options are on
the second page. Answer key divide the unit fractions by whole
numbers using th e fashions given. Use these resources to help re-
inforce the following. ..
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Wedding & Party Venues - Sort By: Edgartown : (508) 627-9510
A 19th century gothic revival home transformed into the island’s
premier eco-boutique hotel. Guests either stay in the 17-room Hob
Knob hotel or in the privacy of their own Hob Knob House. Guests
can expect individualized Hob Knob hospitality and modern luxury
amenities in arel. ..
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As it turns out, the exercises synonymous with strong, attractive abs
may not be the best way to train your core—and may be doing dam-
age to your back. Read more If you are worried about the excess
holiday pounds many of us are still carrying around. There are a
few easy, natural things you can do to shed them, and none of them
requires an. . .
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Over 1.8 million professionals use CFI to learn accounting, finan-
cial analysis, modeling and more. Start with a free account to ex-
plore 20+ always-free courses and hundreds of finance templates
and cheat sheets. What is the Central Limit Theorem (CLT)? The
Central Limit Theorem (CLT) is a statistical concept that states that
the sample me. ..
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In decades past, classroom design was often an afterthought and
followed a standardised layout. Plain boxed shaped classrooms,
with identical chairs and tables throughout were commonplace in
many schools. Read the latest issue of School News HERE Re-
cently, though, there has been a shift away from this one-size-fits
all approach to classro. ..
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KS2 Maths is an important core subject in the National Curriculum
and this area of the website covers all the major aspects of the cur-
riculum including numbers, calculations, problems and measures.
Each subject area is designed to help children develop their knowl-
edge, whether they are learning in a classroom or home schooling
environment. ..
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Well this is the big one. So big apparently, that I had to take it there
and raise the number from 10 to 15. There’s just that many fails in
the world of female rap. Some slight missteps, some EPIC. Never-
theless, they are all worth mentioning. You can probably think of
a bunch more, but this is what I have gathered picking up from my
prev...
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With the advent of new technologies for sneakers such as Vac Tech,
Hyperfuse and Flyknit, the mid 90s and early 2000s methods of pro-
duction and designing are becoming obsolete in this sneaker world.
Nike Running is the future for Nike, generating billions of dollars
per year, and we see Nike also not afraid to experiment with tech-
nologys...
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Can you please give us a little short bio? (education, profes-
sional experiences, select publications, academic specialty, awards
won) Public school teacher for 5 years BA art (UC Irvine) PhD.
(UCLA) educational psychology Professor of Child Development,
(25 years) CSUS Senior Research Scientist (Oregon Research In-
stitute with Institute of. ..
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starring John Travolta and Sam Jackson The first thing to under-
stand about Basic —the basic thing, let’s say— is that although the
commercials make it look like a war movie, it is not, for which we
can all be grateful. No, Basic is a plot-twisty whodunnit. If The
Usual Suspects died, and its body turned to cheese, and then that
cheese-b. ..
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Unveiling the Power: Key Provisions of the Civil Rights Act of
1864 What were the Civil Rights Act of 1864’s key provisions? The
Civil Rights Act of 1864 was a pivotal moment in American history,
establishing crucial legal protections for African Americans in the
face of rampant discrimination. Editor Note: The Civil Rights Act
of 1864 la...
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How To Choose Decodable Readers for First Grade To decode or
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graders become successful and enthusiastic readers this summer,
decodable readers are essential reading resources. Although “de-
codable text” might sound like yet another form of educational
lingo, parents and educ. ..
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The St. James kindergarteners have been working up to Project
Week over the past month. We started slowly by taking walks in
our neighborhood while Ms. Meghan and I noted what caught the
children’s interest. It became apparent that the class was very in-
terested in the L trains that they saw on our walks. It started with a
simple question,. ..
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Earthquakes are the result of sudden movement along faults within
the Earth. The movement releases stored-up ‘elastic strain’ energy
in the form of seismic waves, which propagate through the Earth
and cause the ground surface to shake. Such movement on the faults
is generally a response to long-term deformation and the buildup of
stress....
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KS2 Maths is an important core subject in the National Curriculum
and this area of the website covers all the major aspects of the cur-
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Each subject area is designed to help children develop their knowl-
edge, whether they are learning in a classroom or home schooling
environment. ..
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Origami is an art form that combines precision, creativity, and pa-
tience. While basic origami is obtainable to every one, mastering
complex origami designs can be quite a rewarding and impressive
achievement. In this article, we’ll show you with the procedure for
creating intricate origami while highlighting essential techniques
for achie. ..
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Next we will talk about solar radiation, that is, the forms of solar
radiation that we receive on earth. Solar radiation is generated by
a series of nuclear fusion reactions that occur in the Sun and, as a
consequence, emit electromagnetic radiation that reaches the earth.
This radiation received by the earth’s surface is measured in W /...
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Wannsee Conference, held on January 20, 1942, marked a pivotal
moment in the implementation of Nazi Germany’s genocidal plans.
Organized by SS-Obergrupp. ..
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available. A wide range of credit and noncredit courses—including
university- and or. ..
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One of the challenges of working with ancient DNA samples is that
damage accumulates over time, breaking the double helix structure
into ever-smaller fragments. In the samples we worked with, these
fragments were scattered and mixed with contaminants, making
genome reconstruction a major technical challenge. But a shock-
ing paper published. ..
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(UCLA) educational psychology Professor of Child Development,
(25 years) CSUS Senior Research Scientist (Oregon Research In-
stitute with Institute of...
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Conduct Disorder (CD) is a complex and serious behavioural and
emotional disorder that can occur in children and adolescents. It’s
characterised by a repetitive and persistent pattern of behaviour
where the basic rights of others or major age-appropriate societal
norms or rules are violated. Here’s an outline of Conduct Disorder
in line w. ..
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Over 1.8 million professionals use CFI to learn accounting, finan-
cial analysis, modeling and more. Start with a free account to ex-
plore 20+ always-free courses and hundreds of finance templates
and cheat sheets. What is the Central Limit Theorem (CLT)? The
Central Limit Theorem (CLT) is a statistical concept that states that
the sample me. ..
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You really have to be alert when studying science. Galaxies were
created after matter. The stars in those galaxies were supposed
to move slowly because there was more mass in the center of the
galaxy. However, after dark matter was added, the stars appeared to
move faster; however, this is not the case in our galaxy, suggesting
that there. ..
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What is rotavirus and why does my baby need to be immunised?
Rotavirus is a very infectious virus that causes the majority of seri-
ous cases of gastroenteritis in babies. It causes diarrhoea, vomiting
and abdominal pain, usually lasting around a week. Most children
will be infected by rotavirus once by the age of five. Gastroenteritis
(cau...
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In decades past, classroom design was often an afterthought and
followed a standardised layout. Plain boxed shaped classrooms,
with identical chairs and tables throughout were commonplace in
many schools. Read the latest issue of School News HERE Re-
cently, though, there has been a shift away from this one-size-fits
all approach to classro. . .
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This article originally appeared in the December 2015 issue of Re-
source Recycling. Subscribe today for access to all print content.
Since the 1990s, curbside and drop-off recycling has grown sub-
stantially — nearly 90 percent of households now have access, ac-
cording to recent surveys from Moore Recycling Associates, the
American Forest and. ..
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Deforestation isn’t just happening in well-known global hotspots
like Indonesia and Brazil’s rainforest. A new analysis says forests
are also shrinking on state and private land in Oregon, where an es-
timated 522,000 acres of forest cover have disappeared since 2000.
That’s an area six times larger than the city of Portland, equal to
more. ...
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Dividing Fractions Using Models Worksheet. This worksheet has
six division with fractions issues to be solved — three must be
solved with fashions and three with algorithms — options are on
the second page. Answer key divide the unit fractions by whole
numbers using th e fashions given. Use these resources to help re-
inforce the following. ..
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“Last night three cargoes of Bohea Tea were emptied into the sea.
This is the most magnificent movement of all. There is a dignity, a
majesty, a sublimity, in this last effort of the Patriots that I greatly
admire.” - John Adams, diary entry, December 17, 1773 - John
Adams, diary entry, December 17, 1773 A Novel Idea Is something
SO new a. ..
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Skaters need to check their skate helmets every so often and ask
yourself, “Is it time to replace this helmet?” Well, that depends.
Did you crash in it? For starters, most people are aware that you
must replace a helmet after any crash where your head hit. The
foam part of a helmet is made for one-time use, and after crushing
onceitisn...
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Elizabeth Hurley played as Dalila Release: Dec 8, 1996 Mara and
her husband Manoa are both upstanding and religious Israelites liv-
ing under the harsh and unjust rule of the Philistines. Much to their
regret, they have not been able to have children. One day, a myste-
rious stranger appears to Mara and promises her that she will bear
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A 19th century gothic revival home transformed into the island’s
premier eco-boutique hotel. Guests either stay in the 17-room Hob
Knob hotel or in the privacy of their own Hob Knob House. Guests
can expect individualized Hob Knob hospitality and modern luxury
amenities in arel. ..
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5 Types of Women’s Underwear That Men Love Underwear can say
a lot about a woman. It’s something that men are obsessed with, to
the point that, a mere glimpse of a thong waistband causes us to go
into shock. On the surface we find them sexy, revealing. We’re able
to see who a woman actually is—or maybe some guys are just plain
horny. Howe. ..
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portance of Filters When it comes to your HVAC (Heating, Venti-
lation, and Air Conditioning) system, you might be quick to think
about the thermostat, air ducts, or even the unit itself. However,
there’s an unsung hero in your HVAC system that plays a pivotal
role in maintaining in. ..
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impetus for change came in the form of rising nationalism and liber-
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However,. ..

Not selected
score=5.29

Sample 22
Candidate #17

Political Parties and Elections Political parties are an established
part of modern mass democracy, and the conduct of elections in
India is largely dependent on the behaviour of political parties. Al-
though many candidates for Indian elections are independent, the
winning candidates for Lok Sabha and Vidhan Sabha elections usu-
ally stand a. ..
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As it turns out, the exercises synonymous with strong, attractive abs
may not be the best way to train your core—and may be doing dam-
age to your back. Read more If you are worried about the excess
holiday pounds many of us are still carrying around. There are a
few easy, natural things you can do to shed them, and none of them
requires an. . .
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In Heart of Darkness it is the white invaders for instance, who are,
almost without exception, embodiments of blindness, selfishness,
and cruelty; and even in the cognitive domain, where such positive
phrases as “to enlighten,” for instance, are conventionally opposed
to negative ones such as “to be in the dark,” the traditional expec-
tati. . .
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With the advent of new technologies for sneakers such as Vac Tech,
Hyperfuse and Flyknit, the mid 90s and early 2000s methods of pro-
duction and designing are becoming obsolete in this sneaker world.
Nike Running is the future for Nike, generating billions of dollars
per year, and we see Nike also not afraid to experiment with tech-
nology s...
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starring John Travolta and Sam Jackson The first thing to under-
stand about Basic —the basic thing, let’s say— is that although the
commercials make it look like a war movie, it is not, for which we
can all be grateful. No, Basic is a plot-twisty whodunnit. If The
Usual Suspects died, and its body turned to cheese, and then that
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Well this is the big one. So big apparently, that I had to take it there
and raise the number from 10 to 15. There’s just that many fails in
the world of female rap. Some slight missteps, some EPIC. Never-
theless, they are all worth mentioning. You can probably think of
a bunch more, but this is what I have gathered picking up from my
prev...
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FineWeb-Edu
Sample 1 Selected
Candidate #28 score=4.62

You really have to be alert when studying science. Galaxies were
created after matter. The stars in those galaxies were supposed
to move slowly because there was more mass in the center of the
galaxy. However, after dark matter was added, the stars appeared to
move faster; however, this is not the case in our galaxy, suggesting
that there. ..

Selected
score=4.61

Sample 3
Candidate #29

Earthquakes are the result of sudden movement along faults within
the Earth. The movement releases stored-up ‘elastic strain’ energy
in the form of seismic waves, which propagate through the Earth
and cause the ground surface to shake. Such movement on the faults
is generally a response to long-term deformation and the buildup of
stress.. ...

Selected
score=4.54

Sample 5
Candidate #24

Next we will talk about solar radiation, that is, the forms of solar
radiation that we receive on earth. Solar radiation is generated by
a series of nuclear fusion reactions that occur in the Sun and, as a
consequence, emit electromagnetic radiation that reaches the earth.
This radiation received by the earth’s surface is measured in W /...

Selected
score=4.53

Sample 7
Candidate #27

24/7 writing help on your phone Save to my list Remove from my
list In the tumultuous 19th century, both Italy and Germany found
themselves fragmented into numerous separate ruling states. The
impetus for change came in the form of rising nationalism and liber-
alism, paving the way for the unification of these disparate entities.
However,. ..

Selected
score=4.18

Sample 9
Candidate #20

Conduct Disorder (CD) is a complex and serious behavioural and
emotional disorder that can occur in children and adolescents. It’s
characterised by a repetitive and persistent pattern of behaviour
where the basic rights of others or major age-appropriate societal
norms or rules are violated. Here’s an outline of Conduct Disorder
in line w. ..

Selected
score=3.96

Sample 11
Candidate #21

Nestled in the leafy suburbs of western Berlin, the Wannsee Con-
ference House stands as a poignant reminder of a dark chapter in
human history. The Wannsee Conference: A Pivotal Moment The
Wannsee Conference, held on January 20, 1942, marked a pivotal
moment in the implementation of Nazi Germany’s genocidal plans.
Organized by SS-Obergrupp. ..

Selected
score=3.85

Sample 13
Candidate #17

Political Parties and Elections Political parties are an established
part of modern mass democracy, and the conduct of elections in
India is largely dependent on the behaviour of political parties. Al-
though many candidates for Indian elections are independent, the
winning candidates for Lok Sabha and Vidhan Sabha elections usu-
ally stand a. ..

Selected
score=3.63

Sample 15
Candidate #16

What is rotavirus and why does my baby need to be immunised?
Rotavirus is a very infectious virus that causes the majority of seri-
ous cases of gastroenteritis in babies. It causes diarrhoea, vomiting
and abdominal pain, usually lasting around a week. Most children
will be infected by rotavirus once by the age of five. Gastroenteritis
(cau. ..
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Selected
score=4.61

Sample 2
Candidate #25

KS2 Maths is an important core subject in the National Curriculum
and this area of the website covers all the major aspects of the cur-
riculum including numbers, calculations, problems and measures.
Each subject area is designed to help children develop their knowl-
edge, whether they are learning in a classroom or home schooling
environment. ..

Selected
score=4.57

Sample 4
Candidate #31

One of the challenges of working with ancient DNA samples is that
damage accumulates over time, breaking the double helix structure
into ever-smaller fragments. In the samples we worked with, these
fragments were scattered and mixed with contaminants, making
genome reconstruction a major technical challenge. But a shock-
ing paper published. ..

Selected
score=4.53

Sample 6
Candidate #26

Unveiling the Power: Key Provisions of the Civil Rights Act of
1864 What were the Civil Rights Act of 1864’s key provisions? The
Civil Rights Act of 1864 was a pivotal moment in American history,
establishing crucial legal protections for African Americans in the
face of rampant discrimination. Editor Note: The Civil Rights Act
of 1864 la. ..

Selected
score=4.50

Sample 8
Candidate #30

Over 1.8 million professionals use CFI to learn accounting, finan-
cial analysis, modeling and more. Start with a free account to ex-
plore 20+ always-free courses and hundreds of finance templates
and cheat sheets. What is the Central Limit Theorem (CLT)? The
Central Limit Theorem (CLT) is a statistical concept that states that
the sample me. ..

Selected
score=4.08

Sample 10
Candidate #19

Dividing Fractions Using Models Worksheet. This worksheet has
six division with fractions issues to be solved — three must be
solved with fashions and three with algorithms — options are on
the second page. Answer key divide the unit fractions by whole
numbers using th e fashions given. Use these resources to help re-
inforce the following. ..

Selected
score=3.92

Sample 12
Candidate #22

How To Choose Decodable Readers for First Grade To decode or
not to decode: really, there is no question. To help rising first
graders become successful and enthusiastic readers this summer,
decodable readers are essential reading resources. Although “de-
codable text” might sound like yet another form of educational
lingo, parents and educ. ..

Selected
score=3.73

Sample 14
Candidate #23

The St. James kindergarteners have been working up to Project
Week over the past month. We started slowly by taking walks in
our neighborhood while Ms. Meghan and I noted what caught the
children’s interest. It became apparent that the class was very in-
terested in the L trains that they saw on our walks. It started with a
simple question,. ..

Selected
score=3.56

Sample 16
Candidate #18

This article originally appeared in the December 2015 issue of Re-
source Recycling. Subscribe today for access to all print content.
Since the 1990s, curbside and drop-off recycling has grown sub-
stantially — nearly 90 percent of households now have access, ac-
cording to recent surveys from Moore Recycling Associates, the
American Forest and. ..
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Not selected
score=3.30

Sample 17
Candidate #10

Deforestation isn’t just happening in well-known global hotspots
like Indonesia and Brazil’s rainforest. A new analysis says forests
are also shrinking on state and private land in Oregon, where an es-
timated 522,000 acres of forest cover have disappeared since 2000.
That’s an area six times larger than the city of Portland, equal to
more. ..

Not selected
score=2.95

Sample 19
Candidate #11

In decades past, classroom design was often an afterthought and
followed a standardised layout. Plain boxed shaped classrooms,
with identical chairs and tables throughout were commonplace in
many schools. Read the latest issue of School News HERE Re-
cently, though, there has been a shift away from this one-size-fits
all approach to classro. ..

Not selected
score=2.86

Sample 21
Candidate #13

In Heart of Darkness it is the white invaders for instance, who are,
almost without exception, embodiments of blindness, selfishness,
and cruelty; and even in the cognitive domain, where such positive
phrases as “to enlighten,” for instance, are conventionally opposed
to negative ones such as “to be in the dark,” the traditional expec-
tat. ..

Sample 23
Candidate #12

Not selected
score=2.72

Can you please give us a little short bio? (education, profes-
sional experiences, select publications, academic specialty, awards
won) Public school teacher for 5 years BA art (UC Irvine) PhD.
(UCLA) educational psychology Professor of Child Development,
(25 years) CSUS Senior Research Scientist (Oregon Research In-
stitute with Institute of. ..

Sample 25
Candidate #6

Not selected
score=1.77

Skaters need to check their skate helmets every so often and ask
yourself, “Is it time to replace this helmet?” Well, that depends.
Did you crash in it? For starters, most people are aware that you
must replace a helmet after any crash where your head hit. The
foam part of a helmet is made for one-time use, and after crushing
once itisn...

Sample 27
Candidate #7

Not selected
score=1.39

Elizabeth Hurley played as Dalila Release: Dec 8, 1996 Mara and
her husband Manoa are both upstanding and religious Israelites liv-
ing under the harsh and unjust rule of the Philistines. Much to their
regret, they have not been able to have children. One day, a myste-
rious stranger appears to Mara and promises her that she will bear
asonw...

Not selected
score=0.919

Sample 29
Candidate #3

starring John Travolta and Sam Jackson The first thing to under-
stand about Basic —the basic thing, let’s say— is that although the
commercials make it look like a war movie, it is not, for which we
can all be grateful. No, Basic is a plot-twisty whodunnit. If The
Usual Suspects died, and its body turned to cheese, and then that
cheese-b. ..

Not selected
score=0.798

Sample 31
Candidate #1

Wedding & Party Venues - Sort By: Edgartown : (508) 627-9510
A 19th century gothic revival home transformed into the island’s
premier eco-boutique hotel. Guests either stay in the 17-room Hob
Knob hotel or in the privacy of their own Hob Knob House. Guests
can expect individualized Hob Knob hospitality and modern luxury
amenities in arel. ..

38

Not selected
score=3.30

Sample 18
Candidate #9

“Last night three cargoes of Bohea Tea were emptied into the sea.
This is the most magnificent movement of all. There is a dignity, a
majesty, a sublimity, in this last effort of the Patriots that I greatly
admire.” - John Adams, diary entry, December 17, 1773 - John
Adams, diary entry, December 17, 1773 A Novel Idea Is something
SO new a. ..

Sample 20
Candidate #15

Not selected
score=2.93

Origami is an art form that combines precision, creativity, and pa-
tience. While basic origami is obtainable to every one, mastering
complex origami designs can be quite a rewarding and impressive
achievement. In this article, we’ll show you with the procedure for
creating intricate origami while highlighting essential techniques
for achie. ..

Sample 22
Candidate #8

Not selected
score=2.83

The Unsung Heroes of Your HVAC System: Understanding the Im-
portance of Filters When it comes to your HVAC (Heating, Venti-
lation, and Air Conditioning) system, you might be quick to think
about the thermostat, air ducts, or even the unit itself. However,
there’s an unsung hero in your HVAC system that plays a pivotal
role in maintaining in. ..

Not selected
score=2.68

Sample 24
Candidate #14

Is your major sustainable enough? Whether you're pursuing a
sustainability degree and want to further your knowledge, or are
interested in supplementing your major in another area with sus-
tainability education, plenty of independent learning resources are
available. A wide range of credit and noncredit courses—including
university- and or. ..

Not selected
score=1.76

Sample 26
Candidate #0

As it turns out, the exercises synonymous with strong, attractive abs
may not be the best way to train your core—and may be doing dam-
age to your back. Read more If you are worried about the excess
holiday pounds many of us are still carrying around. There are a
few easy, natural things you can do to shed them, and none of them
requires an. . .

Not selected
score=0.957

Sample 28
Candidate #5

‘Well this is the big one. So big apparently, that I had to take it there
and raise the number from 10 to 15. There’s just that many fails in
the world of female rap. Some slight missteps, some EPIC. Never-
theless, they are all worth mentioning. You can probably think of
a bunch more, but this is what I have gathered picking up from my
prev. ..

Not selected
score=0.880

Sample 30
Candidate #2

With the advent of new technologies for sneakers such as Vac Tech,
Hyperfuse and Flyknit, the mid 90s and early 2000s methods of pro-
duction and designing are becoming obsolete in this sneaker world.
Nike Running is the future for Nike, generating billions of dollars
per year, and we see Nike also not afraid to experiment with tech-
nology s...

Sample 32
Candidate #4

Not selected
score=0.163

5 Types of Women’s Underwear That Men Love Underwear can say
a lot about a woman. It’s something that men are obsessed with, to
the point that, a mere glimpse of a thong waistband causes us to go
into shock. On the surface we find them sexy, revealing. We’re able
to see who a woman actually is—or maybe some guys are just plain
horny. Howe. ..
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Ultra-FineWeb
Sample 1 Selected
Candidate #26 score=1.000

Unveiling the Power: Key Provisions of the Civil Rights Act of
1864 What were the Civil Rights Act of 1864’s key provisions? The
Civil Rights Act of 1864 was a pivotal moment in American history,
establishing crucial legal protections for African Americans in the
face of rampant discrimination. Editor Note: The Civil Rights Act
of 1864 la. ..

Selected
score=0.998

Sample 3
Candidate #20

Conduct Disorder (CD) is a complex and serious behavioural and
emotional disorder that can occur in children and adolescents. It’s
characterised by a repetitive and persistent pattern of behaviour
where the basic rights of others or major age-appropriate societal
norms or rules are violated. Here’s an outline of Conduct Disorder
in line w. ..

Selected
score=0.994

Sample 5
Candidate #31

One of the challenges of working with ancient DNA samples is that
damage accumulates over time, breaking the double helix structure
into ever-smaller fragments. In the samples we worked with, these
fragments were scattered and mixed with contaminants, making
genome reconstruction a major technical challenge. But a shock-
ing paper published. ..

Selected
score=0.978

Sample 7
Candidate #30

Over 1.8 million professionals use CFI to learn accounting, finan-
cial analysis, modeling and more. Start with a free account to ex-
plore 20+ always-free courses and hundreds of finance templates
and cheat sheets. What is the Central Limit Theorem (CLT)? The
Central Limit Theorem (CLT) is a statistical concept that states that
the sample me. ..

Selected
score=0.964

Sample 9
Candidate #28

You really have to be alert when studying science. Galaxies were
created after matter. The stars in those galaxies were supposed
to move slowly because there was more mass in the center of the
galaxy. However, after dark matter was added, the stars appeared to
move faster; however, this is not the case in our galaxy, suggesting
that there. ..

Selected
score=0.955

Sample 11
Candidate #8

The Unsung Heroes of Your HVAC System: Understanding the Im-
portance of Filters When it comes to your HVAC (Heating, Venti-
lation, and Air Conditioning) system, you might be quick to think
about the thermostat, air ducts, or even the unit itself. However,
there’s an unsung hero in your HVAC system that plays a pivotal
role in maintaining in. ..

Selected
score=0.928

Sample 13
Candidate #15

Origami is an art form that combines precision, creativity, and pa-
tience. While basic origami is obtainable to every one, mastering
complex origami designs can be quite a rewarding and impressive
achievement. In this article, we’ll show you with the procedure for
creating intricate origami while highlighting essential techniques
for achie. ..

Selected
score=0.745

Sample 15
Candidate #21

Nestled in the leafy suburbs of western Berlin, the Wannsee Con-
ference House stands as a poignant reminder of a dark chapter in
human history. The Wannsee Conference: A Pivotal Moment The
Wannsee Conference, held on January 20, 1942, marked a pivotal
moment in the implementation of Nazi Germany’s genocidal plans.
Organized by SS-Obergrupp. ..

39

Selected
score=0.999

Sample 2
Candidate #29

Earthquakes are the result of sudden movement along faults within
the Earth. The movement releases stored-up ‘elastic strain’ energy
in the form of seismic waves, which propagate through the Earth
and cause the ground surface to shake. Such movement on the faults
is generally a response to long-term deformation and the buildup of
stress.. ...

Selected
score=0.997

Sample 4
Candidate #22

How To Choose Decodable Readers for First Grade To decode or
not to decode: really, there is no question. To help rising first
graders become successful and enthusiastic readers this summer,
decodable readers are essential reading resources. Although “de-
codable text” might sound like yet another form of educational
lingo, parents and educ. ..

Selected
score=0.987

Sample 6
Candidate #19

Dividing Fractions Using Models Worksheet. This worksheet has
six division with fractions issues to be solved — three must be
solved with fashions and three with algorithms — options are on
the second page. Answer key divide the unit fractions by whole
numbers using th e fashions given. Use these resources to help re-
inforce the following. ..

Selected
score=0.971

Sample 8
Candidate #24

Next we will talk about solar radiation, that is, the forms of solar
radiation that we receive on earth. Solar radiation is generated by
a series of nuclear fusion reactions that occur in the Sun and, as a
consequence, emit electromagnetic radiation that reaches the earth.
This radiation received by the earth’s surface is measured in W /...

Selected
score=0.958

Sample 10
Candidate #25

KS2 Maths is an important core subject in the National Curriculum
and this area of the website covers all the major aspects of the cur-
riculum including numbers, calculations, problems and measures.
Each subject area is designed to help children develop their knowl-
edge, whether they are learning in a classroom or home schooling
environment. . .

Selected
score=0.928

Sample 12
Candidate #27

24/7 writing help on your phone Save to my list Remove from my
list In the tumultuous 19th century, both Italy and Germany found
themselves fragmented into numerous separate ruling states. The
impetus for change came in the form of rising nationalism and liber-
alism, paving the way for the unification of these disparate entities.
However,. ..

Selected
score=0.927

Sample 14
Candidate #23

The St. James kindergarteners have been working up to Project
Week over the past month. We started slowly by taking walks in
our neighborhood while Ms. Meghan and I noted what caught the
children’s interest. It became apparent that the class was very in-
terested in the L trains that they saw on our walks. It started with a
simple question,. ..

Selected
score=0.718

Sample 16
Candidate #12

Can you please give us a little short bio? (education, profes-
sional experiences, select publications, academic specialty, awards
won) Public school teacher for 5 years BA art (UC Irvine) PhD.
(UCLA) educational psychology Professor of Child Development,
(25 years) CSUS Senior Research Scientist (Oregon Research In-
stitute with Institute of. ..
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Not selected
score=0.695

Sample 17
Candidate #14

Is your major sustainable enough? Whether you’re pursuing a
sustainability degree and want to further your knowledge, or are
interested in supplementing your major in another area with sus-
tainability education, plenty of independent learning resources are
available. A wide range of credit and noncredit courses—including
university- and or. ..

Not selected
score=0.547

Sample 19
Candidate #11

In decades past, classroom design was often an afterthought and
followed a standardised layout. Plain boxed shaped classrooms,
with identical chairs and tables throughout were commonplace in
many schools. Read the latest issue of School News HERE Re-
cently, though, there has been a shift away from this one-size-fits
all approach to classro. ..

Not selected
score=0.477

Sample 21
Candidate #10

Deforestation isn’t just happening in well-known global hotspots
like Indonesia and Brazil’s rainforest. A new analysis says forests
are also shrinking on state and private land in Oregon, where an es-
timated 522,000 acres of forest cover have disappeared since 2000.
That’s an area six times larger than the city of Portland, equal to
more. ...

Sample 23
Candidate #9

Not selected
score=0.224

“Last night three cargoes of Bohea Tea were emptied into the sea.
This is the most magnificent movement of all. There is a dignity, a
majesty, a sublimity, in this last effort of the Patriots that I greatly
admire.” - John Adams, diary entry, December 17, 1773 - John
Adams, diary entry, December 17, 1773 A Novel Idea Is something
SO new a. ..

Sample 25
Candidate #7

Not selected
score=0.095

Elizabeth Hurley played as Dalila Release: Dec 8, 1996 Mara and
her husband Manoa are both upstanding and religious Israelites liv-
ing under the harsh and unjust rule of the Philistines. Much to their
regret, they have not been able to have children. One day, a myste-
rious stranger appears to Mara and promises her that she will bear
asonw...

Not selected
score=0.058

Sample 27
Candidate #2

With the advent of new technologies for sneakers such as Vac Tech,
Hyperfuse and Flyknit, the mid 90s and early 2000s methods of pro-
duction and designing are becoming obsolete in this sneaker world.
Nike Running is the future for Nike, generating billions of dollars
per year, and we see Nike also not afraid to experiment with tech-
nology s...

Not selected
score=0.019

Sample 29
Candidate #5

Well this is the big one. So big apparently, that I had to take it there
and raise the number from 10 to 15. There’s just that many fails in
the world of female rap. Some slight missteps, some EPIC. Never-
theless, they are all worth mentioning. You can probably think of
a bunch more, but this is what I have gathered picking up from my
prev...

Not selected
score=0.016

Sample 31
Candidate #6

Skaters need to check their skate helmets every so often and ask
yourself, ”Is it time to replace this helmet?” Well, that depends.
Did you crash in it? For starters, most people are aware that you
must replace a helmet after any crash where your head hit. The
foam part of a helmet is made for one-time use, and after crushing
once itisn...
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Not selected
score=0.648

Sample 18
Candidate #18

This article originally appeared in the December 2015 issue of Re-
source Recycling. Subscribe today for access to all print content.
Since the 1990s, curbside and drop-off recycling has grown sub-
stantially — nearly 90 percent of households now have access, ac-
cording to recent surveys from Moore Recycling Associates, the
American Forest and. ..

Not selected
score=0.532

Sample 20
Candidate #13

In Heart of Darkness it is the white invaders for instance, who are,
almost without exception, embodiments of blindness, selfishness,
and cruelty; and even in the cognitive domain, where such positive
phrases as “to enlighten,” for instance, are conventionally opposed
to negative ones such as “to be in the dark,” the traditional expec-
tati. ..

Sample 22
Candidate #17

Not selected
score=0.470

Political Parties and Elections Political parties are an established
part of modern mass democracy, and the conduct of elections in
India is largely dependent on the behaviour of political parties. Al-
though many candidates for Indian elections are independent, the
winning candidates for Lok Sabha and Vidhan Sabha elections usu-
ally stand a. ..

Not selected
score=0.211

Sample 24
Candidate #16

What is rotavirus and why does my baby need to be immunised?
Rotavirus is a very infectious virus that causes the majority of seri-
ous cases of gastroenteritis in babies. It causes diarrhoea, vomiting
and abdominal pain, usually lasting around a week. Most children
will be infected by rotavirus once by the age of five. Gastroenteritis
(cau...

Not selected
score=0.069

Sample 26
Candidate #3

starring John Travolta and Sam Jackson The first thing to under-
stand about Basic —the basic thing, let’s say— is that although the
commercials make it look like a war movie, it is not, for which we
can all be grateful. No, Basic is a plot-twisty whodunnit. If The
Usual Suspects died, and its body turned to cheese, and then that
cheese-b. ..

Not selected
score=0.024

Sample 28
Candidate #4

5 Types of Women’s Underwear That Men Love Underwear can say
a lot about a woman. It’s something that men are obsessed with, to
the point that, a mere glimpse of a thong waistband causes us to go
into shock. On the surface we find them sexy, revealing. We’re able
to see who a woman actually is—or maybe some guys are just plain
horny. Howe. ..

Not selected
score=0.018

Sample 30
Candidate #0

As it turns out, the exercises synonymous with strong, attractive abs
may not be the best way to train your core—and may be doing dam-
age to your back. Read more If you are worried about the excess
holiday pounds many of us are still carrying around. There are a
few easy, natural things you can do to shed them, and none of them
requires an. . .

Not selected
score=0.000579

Sample 32
Candidate #1

Wedding & Party Venues - Sort By: Edgartown : (508) 627-9510
A 19th century gothic revival home transformed into the island’s
premier eco-boutique hotel. Guests either stay in the 17-room Hob
Knob hotel or in the privacy of their own Hob Knob House. Guests
can expect individualized Hob Knob hospitality and modern luxury
amenities in a rel. ..
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DCLM-FastText
Sample 1 Selected
Candidate #28 score=0.902

You really have to be alert when studying science. Galaxies were
created after matter. The stars in those galaxies were supposed
to move slowly because there was more mass in the center of the
galaxy. However, after dark matter was added, the stars appeared to
move faster; however, this is not the case in our galaxy, suggesting
that there. ..

Selected
score=0.632

Sample 3
Candidate #15

Origami is an art form that combines precision, creativity, and pa-
tience. While basic origami is obtainable to every one, mastering
complex origami designs can be quite a rewarding and impressive
achievement. In this article, we’ll show you with the procedure for
creating intricate origami while highlighting essential techniques
for achie. ..

Selected
score=0.564

Sample 5
Candidate #31

One of the challenges of working with ancient DNA samples is that
damage accumulates over time, breaking the double helix structure
into ever-smaller fragments. In the samples we worked with, these
fragments were scattered and mixed with contaminants, making
genome reconstruction a major technical challenge. But a shock-
ing paper published. ..

Selected
score=0.367

Sample 7
Candidate #3

starring John Travolta and Sam Jackson The first thing to under-
stand about Basic —the basic thing, let’s say— is that although the
commercials make it look like a war movie, it is not, for which we
can all be grateful. No, Basic is a plot-twisty whodunnit. If The
Usual Suspects died, and its body turned to cheese, and then that
cheese-b. ..

Selected
score=0.242

Sample 9
Candidate #20

Conduct Disorder (CD) is a complex and serious behavioural and
emotional disorder that can occur in children and adolescents. It’s
characterised by a repetitive and persistent pattern of behaviour
where the basic rights of others or major age-appropriate societal
norms or rules are violated. Here’s an outline of Conduct Disorder
in line w. ..

Selected
score=0.126

Sample 11
Candidate #21

Nestled in the leafy suburbs of western Berlin, the Wannsee Con-
ference House stands as a poignant reminder of a dark chapter in
human history. The Wannsee Conference: A Pivotal Moment The
Wannsee Conference, held on January 20, 1942, marked a pivotal
moment in the implementation of Nazi Germany’s genocidal plans.
Organized by SS-Obergrupp. ..

Selected
score=0.107

Sample 13
Candidate #8

The Unsung Heroes of Your HVAC System: Understanding the Im-
portance of Filters When it comes to your HVAC (Heating, Venti-
lation, and Air Conditioning) system, you might be quick to think
about the thermostat, air ducts, or even the unit itself. However,
there’s an unsung hero in your HVAC system that plays a pivotal
role in maintaining in. ..

Selected
score=0.067

Sample 15
Candidate #12

Can you please give us a little short bio? (education, profes-
sional experiences, select publications, academic specialty, awards
won) Public school teacher for 5 years BA art (UC Irvine) PhD.
(UCLA) educational psychology Professor of Child Development,
(25 years) CSUS Senior Research Scientist (Oregon Research In-
stitute with Institute of. ..

41

Selected
score=0.761

Sample 2
Candidate #29

Earthquakes are the result of sudden movement along faults within
the Earth. The movement releases stored-up ‘elastic strain’ energy
in the form of seismic waves, which propagate through the Earth
and cause the ground surface to shake. Such movement on the faults
is generally a response to long-term deformation and the buildup of
stress.. ..

Selected
score=0.612

Sample 4
Candidate #26

Unveiling the Power: Key Provisions of the Civil Rights Act of
1864 What were the Civil Rights Act of 1864’s key provisions? The
Civil Rights Act of 1864 was a pivotal moment in American history,
establishing crucial legal protections for African Americans in the
face of rampant discrimination. Editor Note: The Civil Rights Act
of 1864 la. ..

Selected
score=0.483

Sample 6
Candidate #27

24/7 writing help on your phone Save to my list Remove from my
list In the tumultuous 19th century, both Italy and Germany found
themselves fragmented into numerous separate ruling states. The
impetus for change came in the form of rising nationalism and liber-
alism, paving the way for the unification of these disparate entities.
However,. ..

Selected
score=0.294

Sample 8
Candidate #30

Over 1.8 million professionals use CFI to learn accounting, finan-
cial analysis, modeling and more. Start with a free account to ex-
plore 20+ always-free courses and hundreds of finance templates
and cheat sheets. What is the Central Limit Theorem (CLT)? The
Central Limit Theorem (CLT) is a statistical concept that states that
the sample me. ..

Selected
score=0.168

Sample 10
Candidate #16

What is rotavirus and why does my baby need to be immunised?
Rotavirus is a very infectious virus that causes the majority of seri-
ous cases of gastroenteritis in babies. It causes diarrhoea, vomiting
and abdominal pain, usually lasting around a week. Most children
will be infected by rotavirus once by the age of five. Gastroenteritis
(cau...
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Sample 12
Candidate #24

Next we will talk about solar radiation, that is, the forms of solar
radiation that we receive on earth. Solar radiation is generated by
a series of nuclear fusion reactions that occur in the Sun and, as a
consequence, emit electromagnetic radiation that reaches the earth.
This radiation received by the earth’s surface is measured in W /...
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Sample 14
Candidate #17

Political Parties and Elections Political parties are an established
part of modern mass democracy, and the conduct of elections in
India is largely dependent on the behaviour of political parties. Al-
though many candidates for Indian elections are independent, the
winning candidates for Lok Sabha and Vidhan Sabha elections usu-
ally stand a. ..
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score=0.041

Sample 16
Candidate #7

Elizabeth Hurley played as Dalila Release: Dec 8, 1996 Mara and
her husband Manoa are both upstanding and religious Israelites liv-
ing under the harsh and unjust rule of the Philistines. Much to their
regret, they have not been able to have children. One day, a myste-
rious stranger appears to Mara and promises her that she will bear
asonw...
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Sample 17
Candidate #9

“Last night three cargoes of Bohea Tea were emptied into the sea.
This is the most magnificent movement of all. There is a dignity, a
majesty, a sublimity, in this last effort of the Patriots that I greatly
admire.” - John Adams, diary entry, December 17, 1773 - John
Adams, diary entry, December 17, 1773 A Novel Idea Is something

SO new a...
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score=0.026

Sample 19
Candidate #10

Deforestation isn’t just happening in well-known global hotspots
like Indonesia and Brazil’s rainforest. A new analysis says forests
are also shrinking on state and private land in Oregon, where an es-
timated 522,000 acres of forest cover have disappeared since 2000.
That’s an area six times larger than the city of Portland, equal to
more. ...

Not selected
score=0.019

Sample 21
Candidate #6

Skaters need to check their skate helmets every so often and ask
yourself, “Is it time to replace this helmet?” Well, that depends.
Did you crash in it? For starters, most people are aware that you
must replace a helmet after any crash where your head hit. The
foam part of a helmet is made for one-time use, and after crushing
onceitisn...
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Not selected
score=0.012

Dividing Fractions Using Models Worksheet. This worksheet has
six division with fractions issues to be solved — three must be
solved with fashions and three with algorithms — options are on
the second page. Answer key divide the unit fractions by whole
numbers using th e fashions given. Use these resources to help re-
inforce the following. ..
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Not selected
score=0.00455

In decades past, classroom design was often an afterthought and
followed a standardised layout. Plain boxed shaped classrooms,
with identical chairs and tables throughout were commonplace in
many schools. Read the latest issue of School News HERE Re-
cently, though, there has been a shift away from this one-size-fits
all approach to classro. ..
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Not selected
score=0.00324

With the advent of new technologies for sneakers such as Vac Tech,
Hyperfuse and Flyknit, the mid 90s and early 2000s methods of pro-
duction and designing are becoming obsolete in this sneaker world.
Nike Running is the future for Nike, generating billions of dollars
per year, and we see Nike also not afraid to experiment with tech-
nology s...
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Sample 29
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As it turns out, the exercises synonymous with strong, attractive abs
may not be the best way to train your core—and may be doing dam-
age to your back. Read more If you are worried about the excess
holiday pounds many of us are still carrying around. There are a
few easy, natural things you can do to shed them, and none of them
requires an. . .
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Wedding & Party Venues - Sort By: Edgartown : (508) 627-9510
A 19th century gothic revival home transformed into the island’s
premier eco-boutique hotel. Guests either stay in the 17-room Hob
Knob hotel or in the privacy of their own Hob Knob House. Guests
can expect individualized Hob Knob hospitality and modern luxury
amenities in arel. ..

42

Not selected
score=0.027

Sample 18
Candidate #5

Well this is the big one. So big apparently, that I had to take it there
and raise the number from 10 to 15. There’s just that many fails in
the world of female rap. Some slight missteps, some EPIC. Never-
theless, they are all worth mentioning. You can probably think of
a bunch more, but this is what I have gathered picking up from my
prev...
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score=0.024

Sample 20
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5 Types of Women’s Underwear That Men Love Underwear can say
a lot about a woman. It’s something that men are obsessed with, to
the point that, a mere glimpse of a thong waistband causes us to go
into shock. On the surface we find them sexy, revealing. We’re able
to see who a woman actually is—or maybe some guys are just plain
horny. Howe. ..
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The St. James kindergarteners have been working up to Project
Week over the past month. We started slowly by taking walks in
our neighborhood while Ms. Meghan and I noted what caught the
children’s interest. It became apparent that the class was very in-
terested in the L trains that they saw on our walks. It started with a
simple question,. ..
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Sample 24
Candidate #13

In Heart of Darkness it is the white invaders for instance, who are,
almost without exception, embodiments of blindness, selfishness,
and cruelty; and even in the cognitive domain, where such positive
phrases as “to enlighten,” for instance, are conventionally opposed
to negative ones such as “to be in the dark,” the traditional expec-
tat1. ..
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Sample 26
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How To Choose Decodable Readers for First Grade To decode or
not to decode: really, there is no question. To help rising first
graders become successful and enthusiastic readers this summer,
decodable readers are essential reading resources. Although “de-
codable text” might sound like yet another form of educational
lingo, parents and educ. ..
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This article originally appeared in the December 2015 issue of Re-
source Recycling. Subscribe today for access to all print content.
Since the 1990s, curbside and drop-off recycling has grown sub-
stantially — nearly 90 percent of households now have access, ac-
cording to recent surveys from Moore Recycling Associates, the
American Forest and. ..
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Is your major sustainable enough? Whether you're pursuing a
sustainability degree and want to further your knowledge, or are
interested in supplementing your major in another area with sus-
tainability education, plenty of independent learning resources are
available. A wide range of credit and noncredit courses—including
university- and or. ..
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KS2 Maths is an important core subject in the National Curriculum
and this area of the website covers all the major aspects of the cur-
riculum including numbers, calculations, problems and measures.
Each subject area is designed to help children develop their knowl-
edge, whether they are learning in a classroom or home schooling
environment. ..
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“Last night three cargoes of Bohea Tea were emptied into the sea.
This is the most magnificent movement of all. There is a dignity, a
majesty, a sublimity, in this last effort of the Patriots that I greatly
admire.” - John Adams, diary entry, December 17, 1773 - John
Adams, diary entry, December 17, 1773 A Novel Idea Is something
SO new a...
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Candidate #5

Well this is the big one. So big apparently, that I had to take it there
and raise the number from 10 to 15. There’s just that many fails in
the world of female rap. Some slight missteps, some EPIC. Never-
theless, they are all worth mentioning. You can probably think of
a bunch more, but this is what I have gathered picking up from my
prev...
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You really have to be alert when studying science. Galaxies were
created after matter. The stars in those galaxies were supposed
to move slowly because there was more mass in the center of the
galaxy. However, after dark matter was added, the stars appeared to
move faster; however, this is not the case in our galaxy, suggesting
that there. ..
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score=3.39

Sample 7
Candidate #3

starring John Travolta and Sam Jackson The first thing to under-
stand about Basic —the basic thing, let’s say— is that although the
commercials make it look like a war movie, it is not, for which we
can all be grateful. No, Basic is a plot-twisty whodunnit. If The
Usual Suspects died, and its body turned to cheese, and then that
cheese-b. ..
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With the advent of new technologies for sneakers such as Vac Tech,
Hyperfuse and Flyknit, the mid 90s and early 2000s methods of pro-
duction and designing are becoming obsolete in this sneaker world.
Nike Running is the future for Nike, generating billions of dollars
per year, and we see Nike also not afraid to experiment with tech-
nologys...
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Origami is an art form that combines precision, creativity, and pa-
tience. While basic origami is obtainable to every one, mastering
complex origami designs can be quite a rewarding and impressive
achievement. In this article, we’ll show you with the procedure for
creating intricate origami while highlighting essential techniques
for achie. ..
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One of the challenges of working with ancient DNA samples is that
damage accumulates over time, breaking the double helix structure
into ever-smaller fragments. In the samples we worked with, these
fragments were scattered and mixed with contaminants, making
genome reconstruction a major technical challenge. But a shock-
ing paper published. ..
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How To Choose Decodable Readers for First Grade To decode or
not to decode: really, there is no question. To help rising first
graders become successful and enthusiastic readers this summer,
decodable readers are essential reading resources. Although “de-
codable text” might sound like yet another form of educational
lingo, parents and educ. ..
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Unveiling the Power: Key Provisions of the Civil Rights Act of
1864 What were the Civil Rights Act of 1864’s key provisions? The
Civil Rights Act of 1864 was a pivotal moment in American history,
establishing crucial legal protections for African Americans in the
face of rampant discrimination. Editor Note: The Civil Rights Act
of 1864 la. ..
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5 Types of Women’s Underwear That Men Love Underwear can say
a lot about a woman. It’s something that men are obsessed with, to
the point that, a mere glimpse of a thong waistband causes us to go
into shock. On the surface we find them sexy, revealing. We’re able
to see who a woman actually is—or maybe some guys are just plain
horny. Howe. ..
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Candidate #0

As it turns out, the exercises synonymous with strong, attractive abs
may not be the best way to train your core—and may be doing dam-
age to your back. Read more If you are worried about the excess
holiday pounds many of us are still carrying around. There are a
few easy, natural things you can do to shed them, and none of them
requires an. . .
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Sample 8
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Can you please give us a little short bio? (education, profes-
sional experiences, select publications, academic specialty, awards
won) Public school teacher for 5 years BA art (UC Irvine) PhD.
(UCLA) educational psychology Professor of Child Development,
(25 years) CSUS Senior Research Scientist (Oregon Research In-
stitute with Institute of. ..
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This article originally appeared in the December 2015 issue of Re-
source Recycling. Subscribe today for access to all print content.
Since the 1990s, curbside and drop-off recycling has grown sub-
stantially — nearly 90 percent of households now have access, ac-
cording to recent surveys from Moore Recycling Associates, the
American Forest and. . .
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Sample 12
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In decades past, classroom design was often an afterthought and
followed a standardised layout. Plain boxed shaped classrooms,
with identical chairs and tables throughout were commonplace in
many schools. Read the latest issue of School News HERE Re-
cently, though, there has been a shift away from this one-size-fits
all approach to classro. ..

Selected
score=0.518

Sample 14
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Next we will talk about solar radiation, that is, the forms of solar
radiation that we receive on earth. Solar radiation is generated by
a series of nuclear fusion reactions that occur in the Sun and, as a
consequence, emit electromagnetic radiation that reaches the earth.
This radiation received by the earth’s surface is measured in W /...
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Deforestation isn’t just happening in well-known global hotspots
like Indonesia and Brazil’s rainforest. A new analysis says forests
are also shrinking on state and private land in Oregon, where an es-
timated 522,000 acres of forest cover have disappeared since 2000.
That’s an area six times larger than the city of Portland, equal to
more. ..
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Over 1.8 million professionals use CFI to learn accounting, finan-
cial analysis, modeling and more. Start with a free account to ex-
plore 20+ always-free courses and hundreds of finance templates
and cheat sheets. What is the Central Limit Theorem (CLT)? The
Central Limit Theorem (CLT) is a statistical concept that states that
the sample me. ..
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Skaters need to check their skate helmets every so often and ask
yourself, “Is it time to replace this helmet?” Well, that depends.
Did you crash in it? For starters, most people are aware that you
must replace a helmet after any crash where your head hit. The
foam part of a helmet is made for one-time use, and after crushing
once itisn...
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The Unsung Heroes of Your HVAC System: Understanding the Im-
portance of Filters When it comes to your HVAC (Heating, Venti-
lation, and Air Conditioning) system, you might be quick to think
about the thermostat, air ducts, or even the unit itself. However,
there’s an unsung hero in your HVAC system that plays a pivotal
role in maintaining in. ..
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Conduct Disorder (CD) is a complex and serious behavioural and
emotional disorder that can occur in children and adolescents. It’s
characterised by a repetitive and persistent pattern of behaviour
where the basic rights of others or major age-appropriate societal
norms or rules are violated. Here’s an outline of Conduct Disorder
in line w. ..
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Elizabeth Hurley played as Dalila Release: Dec 8, 1996 Mara and
her husband Manoa are both upstanding and religious Israelites liv-
ing under the harsh and unjust rule of the Philistines. Much to their
regret, they have not been able to have children. One day, a myste-
rious stranger appears to Mara and promises her that she will bear
asonw...
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KS2 Maths is an important core subject in the National Curriculum
and this area of the website covers all the major aspects of the cur-
riculum including numbers, calculations, problems and measures.
Each subject area is designed to help children develop their knowl-
edge, whether they are learning in a classroom or home schooling
environment. . .
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‘What is rotavirus and why does my baby need to be immunised?
Rotavirus is a very infectious virus that causes the majority of seri-
ous cases of gastroenteritis in babies. It causes diarrhoea, vomiting
and abdominal pain, usually lasting around a week. Most children
will be infected by rotavirus once by the age of five. Gastroenteritis
(cau. ..
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24/7 writing help on your phone Save to my list Remove from my
list In the tumultuous 19th century, both Italy and Germany found
themselves fragmented into numerous separate ruling states. The
impetus for change came in the form of rising nationalism and liber-
alism, paving the way for the unification of these disparate entities.
However,. ..
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Earthquakes are the result of sudden movement along faults within
the Earth. The movement releases stored-up ‘elastic strain’ energy
in the form of seismic waves, which propagate through the Earth
and cause the ground surface to shake. Such movement on the faults
is generally a response to long-term deformation and the buildup of
stress.. ...
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The St. James kindergarteners have been working up to Project
Week over the past month. We started slowly by taking walks in
our neighborhood while Ms. Meghan and I noted what caught the
children’s interest. It became apparent that the class was very in-
terested in the L trains that they saw on our walks. It started with a
simple question,. ..
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Sample 22
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Is your major sustainable enough? Whether you're pursuing a
sustainability degree and want to further your knowledge, or are
interested in supplementing your major in another area with sus-
tainability education, plenty of independent learning resources are
available. A wide range of credit and noncredit courses—including
university- and or. ..
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Candidate #1

Wedding & Party Venues - Sort By: Edgartown : (508) 627-9510
A 19th century gothic revival home transformed into the island’s
premier eco-boutique hotel. Guests either stay in the 17-room Hob
Knob hotel or in the privacy of their own Hob Knob House. Guests
can expect individualized Hob Knob hospitality and modern luxury
amenities in arel. ..
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Sample 26
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In Heart of Darkness it is the white invaders for instance, who are,
almost without exception, embodiments of blindness, selfishness,
and cruelty; and even in the cognitive domain, where such positive
phrases as “to enlighten,” for instance, are conventionally opposed
to negative ones such as “to be in the dark,” the traditional expec-
tati. ..
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Nestled in the leafy suburbs of western Berlin, the Wannsee Con-
ference House stands as a poignant reminder of a dark chapter in
human history. The Wannsee Conference: A Pivotal Moment The
Wannsee Conference, held on January 20, 1942, marked a pivotal
moment in the implementation of Nazi Germany’s genocidal plans.
Organized by SS-Obergrupp. ..
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Political Parties and Elections Political parties are an established
part of modern mass democracy, and the conduct of elections in
India is largely dependent on the behaviour of political parties. Al-
though many candidates for Indian elections are independent, the
winning candidates for Lok Sabha and Vidhan Sabha elections usu-
ally stand a. ..
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Dividing Fractions Using Models Worksheet. This worksheet has
six division with fractions issues to be solved — three must be
solved with fashions and three with algorithms — options are on
the second page. Answer key divide the unit fractions by whole
numbers using th e fashions given. Use these resources to help re-
inforce the following. . .
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