Public SDA Sharing and Explicit Deterrence Framing in the Cited Corpus
Abstract
This paper tests whether the dissertation’s own evidence base already joins SDA sharing to deterrence. The unit is the cited source document. I code eleven public sources for explicit deterrence framing and for the richness of public SDA-sharing design features, then estimate a logistic model. The coefficient on public-sharing design score is positive, 0.375, but statistically weak with p = 0.335. The result supports a cautious reading: SDA-sharing institutions and deterrence theory are adjacent in the corpus, but the literature has not yet made their behavioral link strong enough to substitute for the dyad-month test proposed in the dissertation.
Research question
The dissertation asks whether public SDA sharing can deter hazardous proximity behavior without punishment by increasing the expected probability of detection, attribution, and diplomatic coordination. Before estimating satellite behavior, the first question is simpler: do the sources themselves treat public SDA sharing as a deterrence mechanism?
The coded corpus includes deterrence and escalation-control work, SDA partnership work, hosted-payload partnership work, global SSA trend analysis, technical orbit-data work, and governance work -. This mix is intentional. A source can be important to the dissertation even if it does not speak the word deterrence. A measurement paper can make the outcome measurable. A partnership paper can make treatment observable. A deterrence paper can explain the mechanism.
Data and coding
The dependent variable equals one when a source explicitly frames deterrence, escalation control, integrated deterrence, or peacetime deterrence. Hayden et al. score one because their paper addresses deterrence and escalation control in space . Dailey et al. score one because their AUKUS paper frames global SDA partnership in strategic and security terms . McCollum et al. score one because QZSS-HP is described as extending integrated deterrence into the space domain . Chronopoulos scores one because the article directly addresses peacetime deterrence and strategic narratives .
The main predictor is public-sharing design score, a count from zero to five. The counted elements are named partners, data-sharing mechanism, operational collaboration, public coverage signal, and alliance or coalition architecture. Project UNITY, Partnering not Bossing, AUKUS GSDA, and QZSS-HP score high because they specify partnership structures or information-sharing arrangements , , , . Technical measurement papers score low on this variable even when they score high on measurement content , .
Model and result
The model is a logistic regression. It estimates the probability that a source uses explicit deterrence framing as a function of the public-sharing design score. The result is positive but weak: beta = 0.375, pseudo R2 = 0.071, and p = 0.335. This is not a null result to hide. It is the reason the dissertation’s behavioral design matters.
A strong positive coefficient would imply that the literature already fuses public SDA-sharing design and deterrence language. The weaker result implies separation. Some sources describe robust partnership mechanisms without naming deterrence , , , . Some deterrence sources describe strategic interpretation without building an empirical SDA-sharing treatment , . The dissertation sits in that join.
Interpretation
The coefficient direction is consistent with the theory, but the uncertainty is large. That combination is useful. It says that richer public SDA-sharing design may be more likely to appear near deterrence language, yet the source record does not make the deterrence mechanism self-evident. The dyad-month behavioral test is therefore not decorative. It supplies the missing observable test.
The paper also clarifies what the dissertation must avoid. It cannot infer deterrence from partnership announcements alone. It cannot infer deterrence from better measurement alone. The claim only becomes testable when public coverage timing is connected to subsequent proximity behavior by nonpartner spacecraft, with measurement uncertainty handled explicitly.
Limits
The dataset is small because it is the dissertation’s high-relevance cited corpus, not a random sample of all SDA or deterrence writing. The coding is transparent but still interpretive. Each row is a document-level observation, not a claim about state behavior. The model estimates framing association, not deterrent effect.
Conclusion
Public SDA-sharing design and deterrence framing are connected in the corpus, but the connection is not strong enough to treat public sharing as deterrence by assertion. The finding supports the dissertation’s central contribution: deterrence without punishment must be tested through observable behavior after public SDA-sharing coverage becomes visible.
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Results
	Term
	Coef.
	Std. err.
	z
	p
	95% CI

	const
	-1.575
	1.2958
	-1.2155
	0.2242
	[-4.1147, 0.9647]

	public_sharing_design_score
	0.3749
	0.389
	0.9638
	0.3352
	[-0.3875, 1.1373]


Fit: N = 11 pseudo_R2 = 0.0709 LL = -6.6992
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Figure 1. Deterrence framing by coded public SDA-sharing design score.
Empirical Workbook (embedded)
Every figure above is reproduced from the workbook below, which is also attached as the live spreadsheet paper.xlsx. Each observation carries its source.
Data (real observations)
	source_short
	publication_year
	publication_order
	deterrence_frame
	public_sharing_design_score
	technical_measurement_score
	institutional_partner_score
	source

	Project UNITY
	2015
	1
	0
	4
	2
	3
	Moore and Havig 2015, AMOS

	AI autonomy deterrence
	2020
	2
	1
	1
	2
	0
	Hayden et al. 2020, AMOS

	Australia burden sharing
	2020
	3
	0
	3
	2
	2
	Davis 2020, AMOS

	Global SSA trends
	2021
	4
	0
	3
	3
	2
	Young 2021, AMOS

	Partnering not Bossing
	2022
	5
	0
	4
	3
	3
	Hale et al. 2022, AMOS

	AUKUS GSDA
	2023
	6
	1
	5
	3
	4
	Dailey et al. 2023, AMOS

	QZSS hosted payload
	2025
	7
	1
	5
	4
	4
	McCollum et al. 2025, AMOS

	Chronopoulos narratives
	2025
	8
	1
	2
	1
	1
	Chronopoulos 2025, Acta Astronautica

	Cyber operations governance
	2025
	9
	0
	1
	1
	1
	Poirier 2025, Acta Astronautica

	Orbital precision
	2025
	10
	0
	0
	4
	1
	Dolado-Perez et al. 2025, Acta Astronautica

	TLE anomaly filters
	2024
	11
	0
	0
	5
	0
	Shorten et al. 2024, Acta Astronautica


Variable construction
	Variable
	Definition
	Construction / source

	deterrence_frame
	Binary indicator equal to one when the source explicitly frames deterrence, escalation control, integrated deterrence, or peacetime deterrence.
	Manual source coding from cited abstract or full text.

	public_sharing_design_score
	Count from zero to five of public-sharing design elements: named partners, data-sharing mechanism, operational collaboration, public coverage signal, and alliance or coalition architecture.
	Manual source coding from cited abstract or full text.

	technical_measurement_score
	Count from zero to five of technical-measurement elements: sensors, orbital data, visualization, cataloging, uncertainty or anomaly detection.
	Manual source coding from cited abstract or full text.

	institutional_partner_score
	Count from zero to four of institutional-partner elements: formal partner, alliance, hosted payload, cooperative agreement.
	Manual source coding from cited abstract or full text.

	publication_order
	Ordinal source order after sorting by publication year and dissertation source sequence.
	Constructed from source metadata.


Estimator output
	Term
	Coef.
	Std. err.
	z
	p
	95% CI

	const
	-1.575
	1.2958
	-1.2155
	0.2242
	[-4.1147, 0.9647]

	public_sharing_design_score
	0.3749
	0.389
	0.9638
	0.3352
	[-0.3875, 1.1373]


Fit: N = 11 pseudo_R2 = 0.0709 LL = -6.6992
image2.jpeg
Cross-organizational liaison, surveying
and research

* Strategic engagement across MITRE work
programs (data collection)

Compellation, thematic D & development,
message crafting and vocabulary
documentation

« Analysis, thematic identifcation and
development across mulfiple sponsor
programs

Architectural integration of themes, vocabulary
and common interests

Integration into reference-like architecture
for comprehensive impact development and
actions.

International engagement, multilateral

scientific forum participation, “inform

international space policy and decision
making”

Follow-thru with space reference architecture to inform at
bilateral & multilateral forums and scientifc sub-committees





image3.png




image4.png




image5.png




image6.png




image7.png




image8.jpeg
Cross-organizational liaison, surveying
and research

* Strategic engagement across MITRE work
programs (data collection)

Compellation, thematic D & development,
message crafting and vocabulary
documentation

« Analysis, thematic identifcation and
development across mulfiple sponsor
programs

Architectural integration of themes, vocabulary
and common interests

Integration into reference-like architecture
for comprehensive impact development and
actions.

International engagement, multilateral

scientific forum participation, “inform

international space policy and decision
making”

Follow-thru with space reference architecture to inform at
bilateral & multilateral forums and scientifc sub-committees





image9.png




image10.png




image11.png




image12.png




image13.png




image14.jpeg
>
=]
<)
°
=
=
o
@
=

=
o
=
©
>
°
=
=

52
gs
B8
£55
258
252
FF0

<
Sie s
Sa
28
=0

Technology

International Space Reference Architecture (ISRA) Metamodel




image15.jpeg
Define the Problem

> Assemble Some Evidence

Tell Your Story

yied plopybig ayy
OO=IGOY 1 o GIN) =

AN S N INING
AN VYL

Bardach, Eugene. Practical Guide for Policy Analysis: The Eightfold Path to More Effective Probe
4th Edition. CQ Press, 1012011, VitalBook fie.

< smartdraw Acade




image16.png
Models of information sharing

W
Central
intermediary
Diffused (All to All) Centralized (All to One)
Pro: Everyone has the same Pro: One stakeholder has full
awareness awareness
Con: High integration and Con: Other stakeholders may not
sustainment cost; high trust that stakeholder; and central

messaging error rate DB vulnerable to hacking




image17.png
Decentralized Information
Sharing

e * Mission

| Blockchain
|
I—

.

Decentralized (All to Blockchain)

b,

Pro: Everyone has the same information;
information s trusted, resilient, and
tamper-proof

Con: Disruptive change to adopt
decentralization





image18.png
BESTA Architecture

International

Architecture Governance | blEcelinie
and @ Anomalous

agreements -2 2 Behavior

]

|

| Permissioned
u Blockchain |

National or National or
commercial commercial

sensor sensor
consortium consortium





image19.jpeg
el B
|

|

n BESTA *Node

| Permissioned Blockchain

L=~

BESTA
Trusted Data

Space Object
Intentto
Maneuver

Smart Contracts





image20.png
Spacefarf
| Spacefarj -
Nation ™"\ -tio Spacefar Spacefar]

Natiot Natior Spacefarmg
Nation

‘ International Governance ‘

‘ ISRA (International Space Reference \
Architecture)

‘ BESTA ‘

a





image21.png
Reconciled
SSA Info

Anomaly Detected
(e.g. generate evidence docket
for adjudication)

Does STM Info and STM

- Agreements match?

t BESTA t

Reconciled
Agreements

SSA Info
(e.g. position, frequency,
context, etc.

STM Agreements
(e.g. treaties, licenses,
conventions)

Multiple Input Sources

Multiple Input Sources





image22.png
Technology
Innovation





image23.png
ASCs (Y) Total Cost (X) Arch $M Y*X y-sq x-sq

1 200 50 10000 40000 2500
2 300 25 7500 90000 625
3 278 33 9174 77284 1089
4 290 31 8990 84100 961
5 310 20 6200 96100 400
6 400 12 4800 160000 144
7 380 18 6840 144400 324
8 312 20 6240 97344 400
gl 305 26 7930 93025 676
10 308 24 7392 94864 576
1" 310 28 8680 96100 784
12 220 42 9240 48400 1764
13 218 44 9592 47524 1936
14 230 48 11040 52900 2304
15 240 49 11760 57600 2401
16 210 52 10920 44100 2704
17 180 60 10800 32400 3600
18 185 55 10175 34225 3025
19 170 62 10540 28900 3844
20 278 33 9174 77284 1089
21 232 48 11136 53824 2304
22 234 49 11466 54756 2401
23 165 67 11055 27225 4489
24 160 70 11200 25600 4900
25 162 65 10530 26244 4225

6277 1031 232374 1684199 49465




image24.jpeg
slope N -662237

wl (Db) teslad N* Z(XHY) - (EX)*EY)
ope(b)  -3.813323429 Tk il el A
Mean x 251.08 N* 2X? - (ZX)

Mean Y 4124

Intercept(  998.6802466 |[a=Y-bX

R Num -662237

R Den pl 2704246

R den p2 173664 p= Ny Xy (3 X)+(37)

R Den 685295.6861 %*th(zﬁ vz r-Ery

R
R Squared





image25.jpeg
Number for M$ Spent on Architecture and Engineering (b) and Total Cost (a) are negatively associated since the slope has a negative result.
Thus, as the Ss spent increases by $1M in the considered cases, the cost decreases by $3.8M (Slope b)

We can predict that, if the amount soent on architecture is S100M then the average total cost will be $789.67M.
$408.34

In an acquisition with 0 architceture and engineering spending the average cost will be :

The association between the amount spent on architecture (b) and the total cost is strong and negative
-97% R
93% of the variation in the acquisition programs is explained by the cohesion score
7% is explained by other factors




rId87.png
Deterrence framing indicator

Public SDA Sharing and Explicit Deterrence Framing in the Ci

1.0 ° ° °

0 1 2 3 4 5
Public SDA-sharing design score




image1.jpeg
The 2019 Global Space Economy at a Glance

us. space Force <$0.1B
Noaa (speco o) $1.7B

$92B

Television

Global Space
Economy

$1.7B Marmtaciaing

Commercial Human
Spaceflight

A\

Sater, A
d E
4B e Groun:

GNSS Chipsets and
Navigation Devices ‘Satellite T, Radio,
Broadband, and

Mobile Equipment

B HVY/CE

space and technology




