Signal Intensity in The Nested Enterprise Problem Why Do National, Regional, and Global Debris Rule: An Ordinary Least Squares Test of Recency, Citation Attention, and Venue
1. Introduction
This empirical paper reports an ordinary least squares test for Candidate Sana Espinoza (1B-SUS-161) within the dissertation project The Nested Enterprise Problem: Why Do National, Regional, and Global Debris Rule. The analysis asks whether the intensity of a debris-governance topic signal in retrieved policy and research records is systematically related to publication recency, citation attention, and venue family. The substantive setting is the literature on space-environment governance, debris-mitigation discourse, enterprise coordination, and regulatory design , , .
The paper treats the retrieved source record as the unit of analysis. The dependent variable, signal_score, is a deterministic composite count of candidate-theme term hits in source metadata. The explanatory variables are recency_index, cites_num, and venue_score. The test does not estimate the causal effect of nested governance on orbital outcomes. It instead provides a structured empirical screen for how the literature surrounding debris-rule nesting is distributed across time, attention, and venue family.
The motivation is straightforward. If the nested-enterprise framing has become more salient as debris governance has matured, then more recent records should carry stronger topic signals. If citation attention tracks centrality in this discussion, then highly cited records should also exhibit stronger signals. Venue family matters because AMOS, Acta Astronautica, and related space-policy materials differ in vocabulary, publication conventions, and audience , , .
2. Theory and Hypotheses
The theory behind the test is an attention-and-diffusion argument. Governance ideas become legible through repeated use in titles, abstracts, keywords, and author framing. A record that strongly engages nested institutions, debris governance, enterprise design, and rule coordination should contain a denser metadata signal than a record that is only indirectly related to those themes , , .
Recency is expected to matter because the debris-governance agenda has become more institutionally differentiated over time. Earlier enterprise work focused heavily on broad space situational awareness capacity and information-system design , . More recent work more often joins technical sustainability, governance architecture, and discourse-network approaches , , . If the nested-enterprise problem is a more recent frame, then topic-signal intensity should rise with publication recency.
Citation attention may also matter. A record that becomes central within the local knowledge structure may attract citations because it provides a useful conceptual bridge between regulation, sustainability, and institutional design. Yet citation count may also reward broad technical importance rather than narrow topic fit. The paper therefore tests the relationship rather than assuming it.
Venue family is included because the policy language of AMOS records can differ from that of Acta Astronautica and other indexed governance materials. Venue coding therefore captures differences in publication ecology that could otherwise be mistaken for a substantive topic effect.
The hypotheses are:
H0: the topic-signal score is unrelated to publication recency, citation attention, and venue family.
H1: the topic-signal score increases with recency and citation attention.
3. Data
The estimation file contains 30 retrieved source records. Each record corresponds to one locally indexed source observation. The dependent variable is signal_score, defined as a deterministic count built from candidate-theme term hits in the source title, snippet, keyword field, and author metadata. It is therefore an auditable metadata score rather than an expert judgment about the substantive quality of the source.
The first explanatory variable is recency_index, computed as publication year minus the minimum publication year in the sample plus one. A one-unit increase therefore corresponds to a one-year increase in recency relative to the oldest retrieved record. The second explanatory variable is cites_num, the reported citation count in the local brain index, coded as zero when the index reported none. The third explanatory variable is venue_score, an ordinal venue-family score where AMOS equals 1, Acta Astronautica equals 2, and Space Economy equals 3.
The source mix spans several literatures relevant to the dissertation. It includes work on environmental decision support and debris governance , discourse-network analysis of the global debris regime , enterprise and orbital-data system design , , and regulatory framing in commercial space . The sample also includes recent work on debris mitigation and institutional bottlenecks in adjacent domains , . This composition is appropriate for an observational test of whether the nested-enterprise topic signal is structured by time, attention, and venue.
4. Method
The estimator is ordinary least squares with robust HC1 standard errors. The dependent variable is signal_score. The regressors are recency_index, cites_num, and venue_score, with an intercept included. Robust standard errors are used because metadata richness, venue practice, and citation-index reporting may vary across observations.
The design is observational and comparative. It does not claim random assignment of records to years, citation counts, or publication venues. Its value lies in measuring whether the retrieved corpus exhibits systematic structure. If more recent records carry stronger debris-governance signals even after controlling for venue family and indexed citation attention, that pattern supports the idea that the nested-enterprise framing has sharpened over time.
The main inferential questions concern the sign and precision of the recency and citation coefficients. A positive recency coefficient supports the recency component of H1. A positive citation coefficient supports the attention component of H1. The venue coefficient is treated as a control-adjusted association under the supplied ordinal coding.
5. Findings
The model is estimated on 30 observations. The reported R-squared is 0.2058353885843227 and the adjusted R-squared is 0.11420101034405228. The model F statistic is 3.6336093675319936 with a p-value of 0.025898986597125466. Taken together, these fit statistics indicate that the three-regressor specification explains a modest but nontrivial share of the variation in topic-signal intensity and that the regressors are jointly associated with the dependent variable.
The intercept is 3.388904949163603, with a robust standard error of 1.1431420374658432 and a p-value of 0.0030312320202720987. Because the coded regressors begin above zero in much of the observed support, the intercept should be treated mainly as a model constant rather than as the expected score for a substantively meaningful real-world record.
The coefficient on recency_index is 0.2709540044668926, with a robust standard error of 0.11573399302390701 and a p-value of 0.019222943683234593. Holding citation count and venue-family score constant, a one-unit increase in the recency index is associated with an expected increase of about 0.271 in the topic-signal score. This positive and statistically distinguishable coefficient supports the recency component of H1. The result is consistent with the interpretation that more recent records more explicitly combine debris governance, institutional structure, and sustainability language , , .
The coefficient on cites_num is 0.1014539976195808, with a robust standard error of 0.05925969777238192 and a p-value of 0.08689233025586052. Holding recency and venue family constant, each additional indexed citation is associated with an expected increase of about 0.101 in the topic-signal score. The sign is consistent with H1, but the p-value is above conventional 0.05 thresholds. The evidence therefore points in the expected direction but remains weaker than the recency result.
The coefficient on venue_score is -0.7832983320559841, with a robust standard error of 0.9671542297437254 and a p-value of 0.41799757970966367. Under the supplied coding, a one-unit increase in venue-family score is associated with a lower predicted topic-signal score, but the estimate is imprecise and not statistically distinguishable from zero. This suggests that time matters more than the simple ordinal venue coding in explaining signal variation within the retrieved sample.
The hypothesis test is therefore mixed but directionally informative. The null of no relationship is weakened by the overall model significance and the positive, statistically distinguishable recency coefficient. The evidence for citation attention is supportive in sign but limited in precision. The strongest result is that the nested-enterprise debris-governance signal appears more intense in more recent records.
6. Discussion
The central empirical finding is that recency is positively associated with topic-signal intensity. This matters because the dissertation argues that debris governance is increasingly understood as an institutional problem rather than only a technical one. The positive recency coefficient is consistent with a literature that has moved toward more explicit treatment of governance architecture, discourse alignment, and sustainability decision support , .
The citation coefficient is smaller and less precise. Its positive sign suggests that attention may reinforce topic fit, but the paper cannot claim a strong citation effect from this sample alone. That outcome is plausible. Indexed citations often capture broad technical influence, while a nested-governance framing may still be emerging and therefore more temporally concentrated than citation counts would suggest.
The imprecise venue result is also informative. It suggests that the strongest structural difference in the retrieved corpus is temporal rather than simply a matter of whether a record appeared in one venue family or another. That fits the broader interpretation that the nested-enterprise problem is becoming sharper over time as debris governance matures across institutions.
The limitations are clear. The dependent variable is a deterministic metadata score, not a full-text semantic measure. The sample contains only 30 records. The venue variable imposes an ordinal coding that may simplify meaningful differences among publication ecosystems. Even so, the paper provides a disciplined empirical screen that supports the dissertation’s design logic: recent records are more likely to carry the institutional language needed to study nested debris-rule governance directly.
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Results
	Term
	Coef.
	Std. err.
	t
	p
	95% CI

	const
	3.3889
	1.1431
	2.9646
	0.003
	[1.1484, 5.6294]

	recency_index
	0.271
	0.1157
	2.3412
	0.0192
	[0.0441, 0.4978]

	cites_num
	0.1015
	0.0593
	1.712
	0.0869
	[-0.0147, 0.2176]

	venue_score
	-0.7833
	0.9672
	-0.8099
	0.418
	[-2.6789, 1.1123]


Fit: N = 30 R2 = 0.2058 R2_adj = 0.1142 F = 3.6336 F_p = 0.0259
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Figure 1. Topic-signal score by publication recency, conditioning on citation attention and venue family.
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
	recency_index
	cites_num
	venue_score
	title_words
	snippet_words
	keyword_count
	theme_hits
	signal_score
	source

	1
	2022
	13
	0
	1
	12
	14
	2
	3
	7
	https://amostech.space/year/2022/from-ozone-depletion-to-orbital-debris-lessons-learned-from-the-montreal-protocol/

	2
	2020
	11
	0
	1
	5
	13
	6
	2
	6
	https://amostech.space/year/2020/international-perspectives-on-space-weapons/

	3
	2018
	9
	0
	1
	9
	12
	7
	2
	5
	https://amostech.space/year/2018/future-of-the-space-situational-awareness-enterprise-global-trends/

	4
	2022
	13
	0
	1
	6
	14
	4
	3
	8
	https://amostech.space/year/2022/buying-space-trends-in-u-s-sda-acquisition/

	5
	2023
	14
	0
	1
	12
	12
	3
	3
	8
	10.64861/FKER7625

	6
	2022
	13
	0
	1
	12
	13
	6
	2
	5
	https://amostech.space/year/2022/spacemap-real-time-web-server-for-safer-more-sustainable-and-efficient-space/

	7
	2017
	8
	0
	1
	20
	13
	8
	2
	5
	https://amostech.space/year/2017/the-ultimate-big-data-enterprise-initiative-defining-functional-capabilities-for-an-international-information-system-iis-for-orbital-space-data-osd/

	8
	2022
	13
	0
	1
	7
	13
	3
	2
	5
	https://amostech.space/year/2022/u-s-commercial-space-regulation-the-rule-of-three/

	9
	2010
	1
	0
	1
	15
	13
	1
	1
	2
	https://amostech.space/year/2010/maximizing-multi-core-performance-of-the-weather-research-and-forecast-model-over-the-hawaiian-islands/

	10
	2020
	11
	0
	1
	9
	12
	7
	3
	9
	https://amostech.space/year/2020/wrc-19-new-space-law-enabling-the-sustainability-of-leo/

	11
	2025
	16
	0
	1
	6
	14
	5
	1
	4
	10.64861/AJDV3259

	12
	2023
	14
	0
	1
	12
	11
	4
	1
	3
	10.64861/OHST9432

	13
	2023
	14
	21
	2
	13
	14
	15
	4
	12
	10.1016/j.actaastro.2023.01.016

	14
	2025
	16
	0
	2
	9
	14
	13
	3
	8
	10.1016/j.actaastro.2025.01.061

	15
	2024
	15
	3
	2
	21
	14
	11
	2
	6
	10.1016/j.actaastro.2024.06.013

	16
	2024
	15
	1
	2
	18
	14
	12
	3
	8
	10.1016/j.actaastro.2024.09.057

	17
	2021
	12
	17
	2
	7
	13
	15
	2
	6
	10.1016/j.actaastro.2021.04.009

	18
	2025
	16
	12
	2
	14
	13
	13
	2
	6
	10.1016/j.actaastro.2025.01.038

	19
	2025
	16
	0
	2
	15
	13
	15
	2
	5
	10.1016/j.actaastro.2025.09.031

	20
	2024
	15
	32
	2
	13
	14
	14
	3
	8
	10.1016/j.actaastro.2024.03.008

	21
	2025
	16
	4
	2
	5
	14
	8
	2
	5
	10.1016/j.actaastro.2025.01.043

	22
	2026
	17
	0
	2
	12
	14
	13
	3
	9
	10.1016/j.actaastro.2026.01.042

	23
	2022
	13
	17
	2
	16
	13
	15
	2
	6
	10.1016/j.actaastro.2022.05.045

	24
	2025
	16
	0
	2
	16
	12
	15
	2
	5
	10.1016/j.actaastro.2025.11.043

	25
	2020
	11
	0
	3
	54
	0
	0
	2
	6
	An IRD working paper by Dailey, Stilwell et al. (September 2024) proposing an integrated research platform that adapts the fisheries Kobe Plot methodology to orbital debris management, introduces orbital classes analogous to airspace classes, applies Elinor Ostrom’s Common Pool Resource framework to LEO governance, and couples these with the OPUS model for space policy simulation.

	26
	2020
	11
	0
	3
	9
	0
	0
	0
	1
	10.1073/pnas.1909726116

	27
	2020
	11
	0
	3
	4
	0
	0
	0
	1
	Economic Statecraft Literature Review

	28
	2020
	11
	0
	3
	51
	0
	0
	5
	13
	A 2021 Johns Hopkins SAIS doctoral thesis by Nathaniel Dailey proposing an International Space Reference Architecture (ISRA) as a socio-technological transformative mechanism to resolve contemporary space governance failures – orbital debris, policy fragmentation, and space traffic management – by coupling enterprise architecture methodology with international relations constructivist theory, blockchain-enabled information sharing, and norms entrepreneurship.

	29
	2020
	11
	0
	3
	7
	0
	0
	0
	1
	Effective Fisheries Management Improves Fish Stock Status

	30
	2020
	11
	0
	3
	4
	0
	0
	0
	1
	IRD Project Research Designs V2.0


Variable construction
	Variable
	Definition
	Construction / source

	signal_score
	Composite topic-signal score for each retrieved source record
	Deterministic count built from candidate-theme term hits in the source title, snippet, keyword field, and author metadata; each row cites the retrieved source in the source column

	recency_index
	Publication recency index
	Computed as publication year minus the minimum publication year in the paper sample plus one

	cites_num
	Reported citation count in the local brain index
	Parsed from the local brain search cites field; zero when the index reported no citation count

	venue_score
	Ordinal venue-family score
	AMOS = 1, Acta Astronautica = 2, Space Economy = 3


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

	const
	3.3889
	1.1431
	2.9646
	0.003
	[1.1484, 5.6294]

	recency_index
	0.271
	0.1157
	2.3412
	0.0192
	[0.0441, 0.4978]

	cites_num
	0.1015
	0.0593
	1.712
	0.0869
	[-0.0147, 0.2176]

	venue_score
	-0.7833
	0.9672
	-0.8099
	0.418
	[-2.6789, 1.1123]


Fit: N = 30 R2 = 0.2058 R2_adj = 0.1142 F = 3.6336 F_p = 0.0259
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