Attention Accumulation in The Encryption Adoption Gap Why Do Commercial and Civil Satellite Command Links: A Learning-Curve Analysis of Citation Growth by Article Age
1. Introduction
This empirical paper supports Ibrahim Nilsson (1B-ITI-192) and the dissertation project The Encryption Adoption Gap: Why Do Commercial and Civil Satellite Command Links. The model tests whether citation accumulation is structured by article age inside the retrieved corpus. The analysis uses the local candidate source pack and reports only deterministic workbook results , , .
2. Theory and Hypotheses
The theoretical claim is intentionally narrow. If the candidate topic has become more visible in the retrieved literature, then source metadata should show structure across time, attention, or venue. If it has not, the model should return weak or unstable associations , .
H0: the modeled outcome is unrelated to the specified predictors.
H1: the modeled outcome is systematically related to the specified predictors.
3. Data
The estimation file contains 30 retrieved source records. Variables are constructed from local metadata, including publication year, reported citation count, venue family, and deterministic topic-signal fields. Every row preserves a source column so the empirical workbook remains auditable.
4. Method
The estimator is a log-log learning-curve model with robust HC1 standard errors. The exact fit summary is: N=30, R2=0.020443164435894667, elasticity_b=-0.2636218401597256, progress_ratio_2^b=0.8329940870325916. The exact term summary is: const coef=1.0983015289957452 p=0.025223517532026233; _ln_x coef=-0.2636218401597256 p=0.3113292312342246. These values are interpreted as corpus-screen evidence, not as final causal estimates.
5. Findings
The findings are bounded by the estimator output. Where a coefficient is signed and precise, it indicates structure in the retrieved source corpus. Where a coefficient is imprecise, the paper treats the result as evidence against a strong claim. This distinction matters because a noisy source pack should not be forced to carry more policy weight than it can bear , .
6. Discussion
The paper contributes to the dissertation by keeping the evidentiary chain inspectable. It shows which parts of the candidate topic are visible in metadata and which parts need a more direct document-coding design. The result is a disciplined bridge from source retrieval to dissertation-level interpretation , .
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Specification

Results
	Term
	Coef.
	Std. err.
	t
	p
	95% CI

	const
	1.0983
	0.4908
	2.238
	0.0252
	[0.1364, 2.0602]

	_ln_x
	-0.2636
	0.2604
	-1.0124
	0.3113
	[-0.774, 0.2467]


Fit: N = 30 R2 = 0.0204 elasticity_b = -0.2636 progress_ratio_2^b = 0.833
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Figure 1. Citation accumulation against article age in the retrieved topic literature.
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)
	doc_id
	year_num
	age_index
	cites_num
	cites_plus1
	signal_score
	source

	1
	2021
	6
	0
	1
	3
	https://amostech.space/year/2021/space-systems-center-special-programs-advanced-technology-integration-future-space-domain-awareness-hosted-payloads/

	2
	2018
	9
	0
	1
	1
	https://amostech.space/year/2018/blockchain-application-within-a-multi-sensor-satellite-architecture/

	3
	2023
	4
	0
	1
	3
	10.64861/WXIJ8208

	4
	2022
	5
	0
	1
	1
	https://amostech.space/year/2022/reducing-decision-time-for-on-orbit-operations-with-virtualized-ground-stations-and-machine-learning/

	5
	2018
	9
	0
	1
	1
	https://amostech.space/year/2018/free-space-quantum-communication-link-with-adaptive-optics/

	6
	2017
	10
	0
	1
	3
	https://amostech.space/year/2017/evaluating-options-for-civil-space-situational-awareness-ssa/

	7
	2021
	6
	0
	1
	3
	https://amostech.space/year/2021/dual-use-star-tracker-and-space-domain-awareness-sensor-in-space-test/

	8
	2010
	17
	0
	1
	1
	https://amostech.space/year/2010/object-correlation-and-maneuver-detection-using-optimal-control-performance-metrics/

	9
	2018
	9
	0
	1
	6
	https://amostech.space/year/2018/laser-beam-for-external-position-control-and-traffic-management-of-on-orbit-satellites/

	10
	2025
	2
	0
	1
	3
	10.64861/QAOZ6812

	11
	2012
	15
	0
	1
	5
	https://amostech.space/year/2012/data-handling-and-protection-of-need-to-know-data-in-a-need-to-share-net-centric-enterprise/

	12
	2021
	6
	0
	1
	5
	https://amostech.space/year/2021/hiding-in-plain-sight-observing-objects-in-low-lunar-orbit-and-the-l2-dark-cone-from-a-lunar-surface-observatory/

	13
	2020
	7
	6
	7
	3
	10.1016/j.actaastro.2020.11.036

	14
	2018
	9
	22
	23
	2
	10.1016/j.actaastro.2018.06.005

	15
	2022
	5
	17
	18
	2
	10.1016/j.actaastro.2022.06.005

	16
	2024
	3
	12
	13
	1
	10.1016/j.actaastro.2024.09.063

	17
	2025
	2
	0
	1
	1
	10.1016/j.actaastro.2025.09.031

	18
	2025
	2
	0
	1
	7
	10.1016/j.actaastro.2025.08.048

	19
	2025
	2
	0
	1
	1
	10.1016/j.actaastro.2025.12.003

	20
	2025
	2
	7
	8
	1
	10.1016/j.actaastro.2025.04.038

	21
	2025
	2
	1
	2
	3
	10.1016/j.actaastro.2025.07.055

	22
	2025
	2
	1
	2
	3
	10.1016/j.actaastro.2025.06.067

	23
	2022
	5
	43
	44
	6
	10.1016/j.actaastro.2022.03.032

	24
	2023
	4
	8
	9
	1
	10.1016/j.actaastro.2023.06.001

	25
	2020
	7
	0
	1
	4
	MITRE/Aspen Institute (2022) whole-of-nation framework paper arguing that commercial, civil, and military space sectors share sustainability and governance challenges requiring unified U.S. leadership on norms, streamlined mission authorization, and sustained cross-sector coordination.

	26
	2020
	7
	0
	1
	1
	Leveraging Circular Economy for Space Sustainability

	27
	2020
	7
	0
	1
	4
	McKinsey and World Economic Forum 2022 report synthesizing perspectives from nearly 100 leaders across 25 countries on the space sector’s inflection point, four future scenarios, and five priority actions needed to achieve a self-sustaining space economy, with particular emphasis on governance gaps, finite orbital resource competition, and the sustainability-security nexus.

	28
	2020
	7
	0
	1
	1
	The Space Imperative (Whole-of-Nation)

	29
	2020
	7
	0
	1
	1
	Architectural Socio-Technological Transformative Change of Space-Use Norms

	30
	2020
	7
	0
	1
	3
	Roadmap: Australia Economic-Technological Renaissance in Space


Variable construction
	Variable
	Definition
	Construction / source

	cites_plus1
	Citation count plus one
	Computed as the reported citation count from the local brain index plus one so the log transformation is defined for uncited records

	age_index
	Document age index
	Computed as 2026 minus publication year plus one


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

	const
	1.0983
	0.4908
	2.238
	0.0252
	[0.1364, 2.0602]

	_ln_x
	-0.2636
	0.2604
	-1.0124
	0.3113
	[-0.774, 0.2467]


Fit: N = 30 R2 = 0.0204 elasticity_b = -0.2636 progress_ratio_2^b = 0.833
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