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Appendix
A. The Use of Large Language Models (LLMs)

In this paper, large language model (LLM) [5] is only uti-
lized to assist with the refinement of the English language.
No LLMs are employed to generate new innovative ideas,
and the research process is conducted by the researchers
(humans).

B. Benchmarks

Our model is evaluated across four key categories, multi-
modal mathematical reasoning, multimodal structured data
reasoning, OCR capabilities and general capabilities.

B.1. Mathematics Benchmarks

* MathVista [7] encompasses 6,141 questions spanning di-
verse domains including arithmetic, geometry, algebra,
and statistics.

e MathVision [12] is a curated collection of 3,040 high-
quality mathematical problems derived from real-world
mathematics competitions.

* MathVerse [14] comprises 2,612 multimodal mathemat-
ical problems, accompanied by 15,672 manually anno-
tated test samples. These samples are categorized into
3 primary question types and 12 subcategories, such as
plane geometry, solid geometry, and functions.

* WeMath [9] comprises 6,500 visual mathematical prob-
lems, covering 67 hierarchical knowledge concepts and
five levels of knowledge granularity. Complex problems
are decomposed into a novel four-dimensional metric to
hierarchically evaluate the inherent issues in the reason-
ing process of MLLMs.

*Equal contribution. T Corresponding authors.
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B.2. Multimodal Structured Data Reasoning
Benchmarks

* ChartQA [8] is a large-scale benchmark encompassing
9.6K human-authored questions alongside 23.1K ques-
tions generated from human-written chart summaries.

* CharXiv [13] involves 2,323 natural, challenging, and di-
verse charts sourced from scientific papers. It includes
both descriptive questions that assess basic chart elements
and reasoning questions that require synthesizing infor-
mation from complex visual elements within the charts.

B.3. OCR Benchmarks

* OCRbench [6] comprises 1,000 question-answer pairs,
with all answers undergoing manual verification and cor-
rection, designed to evaluate the OCR capabilities of
MLLMs. It encompasses five components: text recogni-
tion, scene text-centered VQA, document-oriented VQA,
key information extraction, and handwritten mathemati-
cal expression recognition.

* OCR-Reasoning [4] consists of 1,069 manually anno-
tated examples, covering 6 core reasoning capabilities
and 18 practical reasoning tasks within text-rich visual
scenarios. It is specifically designed to systematically
evaluate the performance of MLLMs in reasoning tasks
involving text-rich images.

B.4. General Benchmarks

* MME [3] encompasses 14 subtasks, which are designed
to measure the perceptual and cognitive capabilities of
MLLMs.

* MMStar [2] consists of 1,500 challenging samples
meticulously curated by humans, encompassing 6 core
functionalities and 18 detailed tasks, aiming to evaluate
the multi-modal capacities of MLLMs with a carefully
balanced and purified selection of samples.



C. Prompts

Prompt Template used for Length-Informed Rela-

tive Policy Optimization (LIPO).

You FIRST think about the reasoning process
as an internal monologue and then provide the
final answer. The reasoning process MUST
BE enclosed within </think> </think> tags. The

final answer MUST BE put in \boxed{}.

D. Inference Time

We compare the inference time across different benchmarks
on eight A800 40G GPUs. As illustrated in Table 1, Tiny-
R1V-3B (with LIPO) exhibits notable inference speed supe-
riority over Qwen2.5-VL-3B-Instruct (with GRPO) across
all evaluated benchmarks. Tiny-R1V employs fewer tokens
during the inference process, resulting in significantly faster
inference on each benchmark.

Table 1. Inference time on different benchmarks

Model MathVista ChartQA OCRBench
Qwen2.5-VL-3B-Instruct(GRPO) 1788.4s 977.2s 788.4s
Tiny-R1V-3B(LIPO,Ours) 623.4s 455.4s 318.6s

E. Mathematics Reasoning Capabilities Case
Studies

This section demonstrates the significant enhancement in
reasoning capabilities of Tiny-R1V when addressing com-
plex mathematical reasoning tasks. In these case studies,
Tiny-R1V-3B accurately parses problems and derives cor-
rect answers, showcasing its robust proficiency in sym-
bolic reasoning, geometric comprehension, and mathe-
matical computation. Meanwhile, Tiny-R1V-3B achieves
correct results using fewer tokens and simpler reason-
ing approaches, which demonstrate the superiority of its
lightweight reasoning in handling complex reasoning tasks.
Specifically, mathematical reasoning tasks require rigorous
chain-of-mathematical-thought reasoning. Existing meth-
ods (such as Qwen2.5-VL-3B-Instruct [1], Qwen2.5VL-
3B-GRPO [10], VLM-R1-Qwen2.5VL-3B-Math-0305 [11]
) tend to employ multi-step complex computations and nu-
merous equation transformation operations when tackling
complex reasoning tasks. In contrast, our Tiny-R1V-3B can
precisely leverage existing mathematical theorems to sim-
plify the mathematical derivation process (see Case 1 and
Case 2 for details). This simplified derivation process sub-
stantially reduces the token consumption during reasoning
while ensuring the correctness of the reasoning process.

Mathematics Reasoning Capabilities Casel

A
D, E

B C

Question: As shown in the figure, D and E are
the points on the edges AB and AC of AABC,
DE || BC,if AD : DB =1.0: 3.0, AE = 2.0,
then the length of AC'is ().

Qwen2.5-VL-3B-Instruct Response: To solve for

the length of AC, we start by analyzing the given

information and the geometric relationships in the
triangle.

1. Identify the coordinates of points A, B, and

C:

e Let A= (0,4), B=(0,0),and C = (4,0).

e Since AD : DB =1 : 3, point D divides AB in
the ratio 1:3. Therefore, the coordinates of D are
(0, 1%) = (0,1).

* Since DE || BC, point E divides AC in the same
ratio as D divides AB, which is 1:3. Therefore,
the coordinates of E are (%, O) = (1,0).

2. Calculate the length of AC":
* The length of AC is the distance from A = (0, 4)
to C' = (4,0). Using the distance formula:

AC = /(4 —0)2 4 (0 — 4)2 (1)

_ JETCIE @

=416+ 16 A3)
=32 )
=42 (5)
Thus, the length of AC'is .
[Incorrect]

Qwen2.5VL-3B-GRPO Response: <think>
Since DE || BC, triangles ADE and ABC are
similar by the AA similarity criterion. Therefore,
the ratios of corresponding sides are equal. Given
AD : DB =1 : 3, we can infer that AD = %AB
and DB = 3 AB. Since AB = AD+ DB = 4 cm,
we have AD = 1 cm and DB = 3 cm. Because
DE || BC, theratio AD : AB = AE : AC. Given
AFE = 2 cm, we can set up the proportion:

AD AFE 1 2
4B - AC 1~ ac - AC=8em




Thus, the length of AC is 8 cm. </think>
[Correct]

VLM-R1-Qwen2.5VL-3B-Math-0305:
<think> 1. Given that AD : DB = 1 : 3,
we can determine the length of AD and DB. 2.
Since AD + DB = AB and AB = 4, we can
write:

AD+ DB =14

3. Given AD : DB = 1 : 3, we can express AD
and DB in terms of a common variable x:

AD =z and DB =3z

4. Substituting these into the equation AD+ DB =
4:
z+3r =4

5. Solving for z:
dr=4 — =1

6. Therefore, AD = 1 and DB = 3.
Since DE || BC, DE is parallel to BC and DE is
half the length of BC because AD : DB =1: 3.
7. Given AE = 2, we can determine the length of
AC:

AC = AE + EC

8. Since DE || BC, EC = DB = 3. 9. Therefore:
AC=AF+EC=2+3=5

</think> <answer>5</answer>
[Incorrect]

Tiny-R1V-3B Response (Ours): <think>
Given that DE || BC, it implies that AADE ~
AABC by the Basic Proportionality Theorem (or
Thales’ theorem). Therefore, the ratios of corre-
sponding sides are equal. Since AD : DB =1 : 3,
AD : AB =1 :4. Thus, AE : AC =1 : 4. Given
AE = 2, we can find AC as AC = 4 x AF =
4 x2=8.</think>

Answer: | 8] [Correct]

Mathematics Reasoning Capabilities Case2

Question: As shown in the figure, PA and PB are
tangents of ©®O, with tangent points A and B, AC
is the diameter of ©O, given that /P = 50.0, then
the size of ZACBis ().

Qwen2.5-VL-3B-Instruct Response: To solve for

the size of ZAC B, we start by analyzing the given

information and the geometric properties of the cir-
cle and the tangents.

1. Identify the properties of the tangents and the

circle:

e PA and PB are tangents to the circle ®O at
points A and B respectively.

e AC is the diameter of the circle.

e /P =50°.

2. Use the property of tangents:

* The tangents drawn from an external point to a
circle are equal in length. Therefore, PA = PB.

¢ The line segment O A is perpendicular to the tan-
gent P A at the point of tangency A, so ZOAP =
90°.

e Similarly, Z/OBP = 90°.

3. Determine the angles in AOAP and AOBP:

e Since ZOAP = 90° and ZOBP = 90°, the sum
of the angles in AOAP and AOBP is 180°.

e Therefore, ZAOP = 180°— /P = 180°—50° =
130°.

4. Use the fact that AC is the diameter:

¢ Since AC is the diameter, ZABC = 90° (angle
in a semicircle).

¢ Now, consider AOAC'. Since OA = OB (both
are radii of the circle), AOAC is isosceles with
ZOAC = LZOBA.

e The sum of the angles in AOAC is 180°. Since
ZOAC = ZOBA and ZOAP = 90°, we have
ZOAC = ZOBA = 180°290° _ 450,

¢ Therefore, ZACB = ZOAC + /ZOBA = 45° +
45° =90° — LP/2 = 90° — 25° = 65°.

Thus, the size of ZAC B is| 65° | [Correct]

Qwen2.5VL-3B-GRPO Response: <think>
Since PA and PB are tangents to ©O from point
P, PA = PB. Therefore, APAB is isosceles with
ZP = 50°. The sum of the angles in a triangle is
180°, so we have:

/PAB = /PBA = w — 65°.

Since AC is a diameter, ZABC' = 90° (angle in a
semicircle). Now, ZAC B can be found by noting
that ZACB = 180° — ZCAB — ZABC. Since




LCAB = /PAB = 65°, we have:
ZACB = 180° — 65° — 90° = 25°.

</think>

[Incorrect]

VLM-R1-Qwen2.5VL-3B-Math-0305:

<think> To solve for the size of ZACB,
we start by noting that PA and P B are tangents to
the circle ©®O at points A and B respectively. This
means that OA and OB are perpendicular to PA
and PB respectively. Therefore, ZOAP = 90°
and ZOBP = 90°.

Since AC is the diameter of the circle, ZABC =
90° because any angle inscribed in a semicircle is
a right angle. Now, we need to find ZACB. We
know that /P = 50°, and since PA and PB are
tangents, ZOAP = 90° and ZOBP = 90°. The
angle ZAPB is the external angle to AOAP and
AOBP, and it is equal to the sum of the oppo-
site internal angles, which are ZOAP and ZOBP.
Therefore, ZAPB = 180° — ZOAP — ZOBP =
180° — 90° — 90° = 180° — 180° + 50° = 50°.
Now, we can use the fact that the sum of the an-
gles in AAPB is 180°. So, /BAP + ZABP +
ZAPB = 180°. Since ZBAP = LZOAP = 90°
and ZABP = ZOBP = 90°, we have Z/ZBAP +
ZABP = 180° — ZAPB = 180° — 50° = 130°.
Therefore, /ZACB = 180° — ZABC — /BAC =
180° — 90° — 40° = 50°.

Thus, the size of ZACB is . </think>
<answer> 40° </answer> [Incorrect]

Tiny-R1V-3B Response (Ours): <think>
Since PA and PB are tangents, ZOAP and
ZOBP are both 90°. Thus, ZAOB is supplemen-
tary to ZP, making it 130°. Since AC' is the diam-
eter, ZACB is an inscribed angle subtending the
same arc, thus ZAC B is half of the central angle,
which is 65°. Therefore, ZACB is half of the re-
maining angle at the circumference. </think>

Answer: [Correct]

Mathematics Reasoning Capabilities Case3

A B

Question: As shown in the figure, in ©®O with a
radius of 5.0, the length of the chord AB is 8.0, then
the distance from the center O to the chord AB is

()

Qwen2.5-VL-3B-Instruct Response: To find the

distance from the center O to the chord AB in the

circle, we can use the Pythagorean theorem. Here’s

the step-by-step solution:

1. Identify the given information:

¢ The radius of the circle OA = OB = 5.0.

¢ The length of the chord AB = 8.0.

2. Draw the perpendicular from the center O to

the chord AB:

¢ Let the perpendicular from O to AB intersect AB
at point M. Since OM is perpendicular to AB,
M is the midpoint of AB.

¢ Therefore, AM = MB = ATB = 8?0 =4.0.

3. Form a right triangle O AM:

¢ In the right triangle OAM, O A is the hypotenuse,
AM is one leg, and OM is the other leg.

e We know OA = 5.0 and AM = 4.0.

* We need to find the length of O M.

4. Apply the Pythagorean theorem:

OA* = OM? + AM?
Substituting the known values:
5.02 = OM? + 4.0°

25.0 = OM? +16.0
OM? = 25.0 — 16.0
OM? =9.0
OM =+/9.0 =3.0

Therefore, the distance from the center O to the
chord AB is[3.0] [Correct]

Qwen2.5VL-3B-GRPO Response: <think> To
find the distance from the center O to the chord AB,
we can use the geometric properties of the circle.
Specifically, we can use the fact that the perpendic-
ular from the center of the circle to a chord bisects




the chord. Let’s denote the distance from the center
O to the chord AB as d. The perpendicular from O
to AB will split AB into two equal segments, each
of length 4 (since AB = 8).

We can now consider the right triangle O AC' where
OC is the distance from the center to the chord, O A
is the radius of the circle, and AC is half the length
of the chord AB. By the Pythagorean theorem, we
have:

0A? = 0C? + AC?

Substituting the known values OA = 5 and AC =
4, we get:

52=d2+42
25 = d* 4 16
d®> =25— 16
d>=9
d=v9=3

So, the distance from the center O to the chord AB
is 3. </think> [Correct]

VLM-R1-Qwen2.5VL-3B-Math-0305:

<think> To find the distance from the cen-

ter O to the chord AB, we can use the Pythagorean

theorem. Here’s the step-by-step reasoning:

1. Identify the given information:

¢ The radius of the circle ®0O is 5.0.

 The length of the chord AB is 8.0.

2. Draw the perpendicular from the center O to

the chord AB:

¢ Let the perpendicular from O to AB intersect AB
at point M. Since OM is perpendicular to AB,
M is the midpoint of AB.

* Therefore, AM = MB = 4B = 80 — 4 0.

3. Form a right triangle O M A:

* In the right triangle OM A, OA is the radius of
the circle, so OA = 5.0.

e AM is half the length of the chord AB, so AM =
4.0.

e OM is the distance from the center O to the chord
AB, which we need to find.

4. Apply the Pythagorean theorem:

e The Pythagorean theorem states that in a right tri-
angle, the square of the hypotenuse (the side op-
posite the right angle) is equal to the sum of the
squares of the other two sides.

* In triangle OM A, OA is the hypotenuse, OM is
one leg, and AM is the other leg.

e Therefore, OA%2 = OM? + AM?2.

* Substituting the known values, we get 5.02 =
OM? + 4.02.

« Simplifying, we get 25.0 = OM? + 16.0.

* Solving for OM?, we get OM? = 25.0 — 16.0 =
9.0.

» Taking the square root of both sides, we get
OM = /9.0 = 3.0.

Therefore, the distance from the center O to the

chord AB is 3.0.

</think> <answer>3.0</answer>

[Correct]

Tiny-R1V-3B Response (Ours):
<think>Given a circle with radius 5 and chord
AB = 8, we can use the right triangle formed by
the radius, the perpendicular from the center to the
chord, and half of the chord. The perpendicular
bisects AB into two segments of 4 each, so we use
the Pythagorean theorem: 52 = 42 + d?, where d is
the distance from O to AB. Thus, 25 = 16 + d2, so
d>=9andd = 3. </think>

Answer: [Correct]

F. Table, Chart and Document Reasoning Ca-
pabilities Case Studies

This section demonstrates a significant improvement in the
reasoning capabilities of Tiny-R1V when tackling table,
chart, and document reasoning tasks. In these case studies,
Tiny-R1V-3B can accurately parse questions and derive cor-
rect answers. Structured data reasoning tasks require both
perception and reasoning capabilities; however, the percep-
tion process may consume a large number of redundant to-
kens. As the cases below, Tiny-R1V-3B has reduced such
redundant perception processes, thereby achieving a more
efficient perception process and a more accurate reasoning
process.

Table, Chart and Document Reasoning Capabil-
ities Capabilities Casel

Product Differentiat

Commodity-Depend

Question: What is the name of the chart with the
highest percentage for its largest category?




Qwen2.5-VL-3B-Instruct Response: The chart
with the highest percentage for its largest category
is the one on the right, which is labeled ’Product
Differentiation (Rauch 1999)”. [Incorrect]

Qwen2.5VL-3B-GRPO Response: <think>
Looking at the two pie charts, the left one shows
”Commodity-Dependence (UN)” with 81% for
Commodity and 19% for Non-Commodity. The
right one shows “Product Differentiation (Rauch
1999)” with 70% for World Price, 22% for Differen-
tiated, and 8% for Reference Price. The chart with
the highest percentage for its largest category is the
left one, as it has 81% for Commodity. </think>
Commodity-Dependence (UN) ‘ [Correct]

Tiny-R1V-3B Response (Ours):<think>
The chart on the left shows a clear majority of
the category labeled "Commodity” at 81%, indi-
cating it’s the largest segment. The right chart
shows a significant portion for “World Price” at
70%, but the left chart’s largest category is more
dominant.</think>

Answer: ‘ Commodity-Dependence (UN)

[Correct]

Table, Chart and Document Reasoning Capabil-
ities Capabilities Case2

- /—m— Fused Recall / AP / Camera. -only Recall / AP

4 H

Olsm I535m >3sm 05 510 1020 20
(a) Object distances (b) Number of radar points

Question: Does increase the number of radar points
close the gap between Fused recall and Camera-
only recall?

Qwen2.5-VL-3B-Instruct Response: Yes, increas-

ing the number of radar points generally closes the

gap between Fused Recall and Camera-only Recall.

This can be seen in both graphs:

1. Graph (a): Object Distances

e The Fused Recall/AP line (solid blue) shows a
significant improvement as the object distance in-
creases.

e The Camera-only Recall/AP line (dashed red)

shows a corresponding decrease in performance.

* As the object distance increases, the gap between
the two lines narrows, indicating that the fused
approach performs better.

2. Graph (b): Number of Radar Points

e The Fused Recall/AP line (solid blue) shows a
significant improvement as the number of radar
points increases.

e The Camera-only Recall/AP line (dashed red)
shows a corresponding decrease in performance.

* As the number of radar points increases, the gap
between the two lines narrows, indicating that the
fused approach performs better.

In both cases, the fused approach (solid lines)

consistently outperforms the camera-only approach

(dashed lines) as the number of radar points or ob-

ject distances increase. [Correct]

Qwen2.5VL-3B-GRPO Response: <think> The
graph shows two lines: one for ”Fused Recall / AP”
(solid blue line) and one for ”Camera-only Recall /
AP” (dotted red line). The solid blue line starts at
90.1% for 0-15m and decreases to 46.0% for >35m.
The dotted red line starts at 73.4% for 0-15m and
decreases to 13.8% for >35m. The gap between
the two lines is significant, especially at shorter dis-
tances. As the number of radar points increases
(from 0-5 to >20), the solid blue line (Fused Recall)
increases from 33.9% to 89.0%, while the dotted
red line (Camera-only Recall) increases from 27.7%
to 60.3%. This indicates that increasing the num-
ber of radar points does indeed help close the gap
between the Fused Recall and Camera-only Recall.

</think> [Correct]

Tiny-R1V-3B Response (Ours): <think>
The graphs show that as the number of radar
points increases, the Fused Recall/AP line ap-
proaches the Camera-only Recall/AP line, indicat-
ing a closing gap. This suggests that more radar data
points improve the recall and AP metrics, align-
ing the performance closer to the camera-only re-
sults. The percentage increases also support this,
showing improvements as the number of points
grows.</think>

Answer: [Correct]




Table, Chart and Document Reasoning Capabil-
ities Capabilities Case3

ITEM 6. SELECTED FINANCIAL DATA.
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Question: What is the percentage change in work-
ing capital from 2018 to 2019?

Qwen2.5-VL-3B-Instruct Response: To calculate
the percentage change in working capital from 2018
to 2019, we use the formula:

New Value — Old Val
Percent Change = ( cw yaue a ue> %100

Old Value

Given:

» Working capital in 2019: $34, 082
e Working capital in 2018: $17, 221
Plugging in the values:

4,082 — 17,221
34,082 — 17, )100

P h =
ercentage Change ( 17,221

16, 861
Percentage Change = (17,221> x 100

Percentage Change ~ 97.48%

So, the percentage change in working capital from
2018 to 2019 is approximately 97.48%.
[Incorrect]

Qwen2.5VL-3B-GRPO Response: <think> To
calculate the percentage change in working capi-
tal from 2018 to 2019: Percentage change = (New
value - Original value) / Original value * 100
Working capital in 2018 = $17, 221

Working capital in 2019 = $34, 082

Percentage change = ($34,082 - $17,221) /
$17,221 * 100

Percentage change = $16, 861 / $17,221 * 100
Percentage change ~ 97.28%

</think>

[Incorrect]

Tiny-R1V-3B Response (Ours): <think>
The working capital in 2018 was $17,221 thou-
sand and in 2019 it was $34,082 thousand. The
change is calculated as (34,082 - 17,221) / 17,221
* 100 = 97.9%. This indicates an increase of ap-
proximately 97.9% in working capital from 2018 to
2019.</think>

Answer: | 97.9% [Correct]

Table, Chart and Document Reasoning Capabil-
ities Capabilities Case4

2019 Annual Report
Management's Discussion and Analysis of Financial Condition and Results of Operations continued

Consolidated Revenues

(@olars n millons)
Incroaso/(Decrease)

‘Years Ended December 31, 2010 208 zot9vs.2018
Consumer s 91056 § 89762 $ 1204 14%
Business 31443 31534 (o1 (03)
Corporate and other 0812 9936 (124) 12)
Eliminations (443) (369) (74) 201
Consolidated Revenues. S 131868 130863 $ 1005 08

Consolidated revenues increased $1.0 billion, or 0.8%, during 2018 compared to 2018, primarily due to an increase in revenues at our
Consumer segment, partially offset by decreases in revenues at our Business segment and Corporate and other.

Revenues for our segments are discussed separately below under the heading “Segment Results of Operations
Corporate and other revenues decreased $124 milion, or 2%, during 2019 compared to 2018, primariy due to a decrease of
$232 million in revenues within Verizon Media.
Consolidated Operating Expenses

(olrs n millons)
Incroaso/(Decrease)

Years Ended December 31, 2019 2018 2019 vs.2018
Cost of services s a7z § 32185 $ @) 3%
Cost of wireless equipment 22,954 23328 (359) (16
Selling, general and administrative expense. 20896 31083 «187) )
Depreciation and amortization expense 16,682 17403 721) (@n
Media goodwil impairment 186 4591 (4405 (959
Consolidated Operating Expenses $101490 § 108585 $ (7.095) ©5)

Operating expenses for our segments are discussed separately below under the heading “Segment Results of Operations.

Cost of Services

Cost of services includes the following costs directly attributable to a service: salaries and wages, benefits, materials and supplies,
content costs, contracted services, network access and transport costs, customer provisioning costs, computer systems support
and costs to support our outsourcing contracts and technical faciliies. Aggregate customer care costs, which include biling and
service provisioning, are allocated between Cost of services and Selling, general and administrative expense.

Cost of services decreased $413 milion, or 1.3%, during to2018, primarily due to d twork
costs, a product realignment charge in 2018 (see “Special ltems"), decreases in employee-related costs resuling from the Voluntary
Separation Program digital content costs. were by increases in rent expense as a
result of adding capacity to the networks to support demand and the adoption of the new lease accounting standard in 2019,
regulatory fees, and costs related to the device protection package offered to our wireless retail postpaid customers.

Cost of Wireless Equipment

Cost of wireless equipment decreased $369 millon, or 1.6% during 2019 compared to 2018, primarily as a result of eclines in the
number of wireless devices sold as a result of an elongation of the handset upgrade cycle, partially offset by a shift to higher priced
devices i the mix of wireless devices sold.

Selling, General and Administrative Expense

Seling, general and adminisrative expense includes salaries and wages and benefits not direotly attributable to a service or
product, bad debt charges, taxes other than income taxes, advertising and sales commission costs, call center and information
technology costs, regulatory fees, professional service fees, and rent and utilties for administrative space. Also included is a portion
of the aggregate customer care costs as discussed above in “Cost of Services."

Seling, general and adminisrative expense decreased $1.2 bilion, or 3.8% during 2019 compared to 2018, primarily due to
decreases in employee-related costs primarily due to the Voluntary Separation Program, a decrease in severance, pension and
benefits charges (see “Special Items"), the acquisition and integration related charges in 2018 primarily related to the acauisition of

Verizon Communications Inc. and Subsidiaries 2019 Annual Report 11

Question: What was the average corporate segment
revenue and other segment revenue for 2018 and
2019?

Qwen2.5-VL-3B-Instruct Response: To calculate
the average corporate segment revenue and other
segment revenue for 2018 and 2019, we need to fol-
low these steps:

1. Identify the revenue for the corporate and other
segment for both years. 2. Calculate the average of
these two values.

From the table:

* Corporate and other revenue for 2019: $9,812

million
 Corporate and other revenue for 2018: $9,936




million
Now, we calculate the average:

2019 Revenue + 2018 Revenue
2

Average =

9,812+ 9,936

A =
verage 5

19, 748

Average =

Average = 9, 874 million dollars

So, the average corporate segment revenue and
other segment revenue for 2018 and 2019 is $9, 874
million. [Correct]

Qwen2.5VL-3B-GRPO Response: <think> To
find the average corporate and other segment rev-
enue for 2018 and 2019, we need to add the rev-
enues for both years and divide by 2. For 2019, the
corporate and other segment revenue is $9, 812 mil-
lion. For 2018, the corporate and other segment rev-
enue is $9, 936 million. Average = (9,812 + 9,936)
/ 2 Average = 19,748 / 2 Average = $9,874 mil-
lion Therefore, the average corporate and other seg-
ment revenue for 2018 and 2019 is $9, 874 million.
</think> [Correct]

Tiny-R1V-3B Response (Ours): <think>
To find the average, I'll add the revenues for both
segments in 2018 and 2019, then divide by 2. For
Corporate and other, it’s (9,936 + 9,812) / 2 = 9874.

</think>|9874 [Correct]

OCR Capabilities Casel

L1
arg min §||u||2 +C Z €ij
u

Vi,jvti>vtj
stoul - (v, —ve) > 1— €
€ > 0.

Question: Please write out the expression of the
formula in the image using LaTeX format.

Tiny-R1V-3B Response: <think>

1
argmin o [lul>+C Y e (©)

Vi,jVii >Vij

S.t. llT 0 (Vn‘ — th) 2 1-— €ij (7)
€ij Z 0. (8)
</think>

1
agmin P +0 Y o
u
Answer: Vi, Ve >V
S.t. uT . (Vti - Vt]) Z 1— €ij
€i; > 0.

[Correct]

OCR Capabilities Case2

G. OCR Capabilities Case Studies

This section demonstrates the capability of Tiny-R1V in
OCR tasks. In these case studies, Tiny-R1V-3B can accu-
rately recognize image content and derive correct answers,
and exhibits accurate performance in tasks such as formula
recognition, image-based question answering, and character

parsing.

Question: Please write out the expression of the
formula in the image using LaTeX format.
Tiny-R1V-3B Response: <think> Sarah C.
Campbell </think>

Answer: | Sarah C. Campbell ‘ [Correct]

OCR Capabilities Case3




Question: Which of the following options best
matches the image? Here’s some options: subma-
rine, airplane, ship, chopper.

Tiny-R1V-3B Response: <think> The image de-
picts a shape that resembles an airplane with wings
and a tail. The dashed lines and the overall struc-
ture suggest an aircraft. Among the given options,
the one that best matches the image is an airplane.
</think>

Answer: | airplane

OCR Capabilities Case4

Question: How many times does the character ’e’
appear in the picture? Please output the exact num-
ber without any additional explanation.

[Correct]

Tiny-R1V-3B Response: <think> I need to
count the occurrences of the character ’e’ in the
given text. I’ll go through each character and count
how many times ’e’ appears. </think>

Answer: [Correct]

H. Limitations

Due to resource constraints, our experiments are limited to
3B-parameter models. Future work will explore the inte-
gration of MLLMs with larger parameter sizes, multilin-
gual support, and a broader range of reasoning tasks. By
incorporating more advanced chain-of-thought techniques,
such as thinking with images, we aim to enhance its rea-
soning capabilities on more complex visual-logical reason-
ing tasks. Additionally, we plan to filter out low-quality
samples using rules during the preprocessing stage. For
evaluation purposes, we intend to develop new benchmarks
specifically designed to assess the reasoning capabilities of
MLLMs.
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