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Abstract

The passport is somewhere safe. Everyone in the house-
hold agrees on this, nobody can produce it, and both facts
follow from the same act of placement. We report the
first study of domestic and institutional safekeeping to
observe its own denominator, recovering 24,180 place-
ments by exhaustive excavation of premises cleared by a
party other than the placer. Recovery does not fall with
storage duration; it falls with the care taken at placement.
Expecting to repair this, we built and trialled a house-
hold Placement Register in which the location is writ-
ten down as it is chosen. Recovery in the register arm
fell (odds ratio 0.71, 95% CI 0.58-0.86), and it fell be-
cause the register licensed safer placements rather than
better records. We therefore abandon the account we set
out to defend. Security and retrievability are one quan-
tity: the A ~ 9.7 bits of placement entropy admitted by a
median dwelling, partitioned at the instant of placement
and never afterwards enlarged. Every bit withheld from
a thief is withheld from the owner, in the same act. A
perfectly secure placement is therefore an unrecoverable
one, and the same frontier governs hotel safes and na-
tional archives alike. “Somewhere safe” is not a location.
It is a disposal instruction, and it is always carried out.

Keywords: safekeeping; placement entropy; custody administration;
risk compensation; dark logic models

1 Introduction

A household places a passport somewhere safe. Four
years later the passport is required, and the household
conducts a search which is exhaustive, ill-tempered, and
unsuccessful. The episode is universally recognised and
almost universally misfiled. It is treated as a lapse of
memory, which is to say as a defect in the person rather
than a property of the act, and the remedy prescribed is
always the same: be more careful, and write it down.
The prescription has never been evaluated. This is
partly a measurement problem. The literature on domes-
tic loss samples on the dependent variable — it counts
objects that people report having lost, which is to say ob-
jects whose absence was noticed [6, 2]. Placements that

were never missed do not appear, and there is no reason
to think they are a small share. A study of safekeeping
that cannot observe its own denominator can describe the
frustration but not the process.

We set out to fix the prescription. Our intended con-
tribution was a retrieval aid: an instrument that would
restore to the placer the information that deliberate place-
ment appears to destroy, validated against an excavation-
based measure of what is actually recoverable. §3.4 and
§4.2 report that instrument and the randomised trial in
which it made matters worse. §4.3 onward reports what
we found instead, which is not the paper we intended to
write.

Three contributions follow. First, an excavation design
(§3.1) that observes placements irrespective of whether
anyone noticed their loss, yielding 24,180 recovered
placements across household removals, deceased-estate
clearances, and end-of-tenancy strip-outs. Second, a two-
arm randomised trial of the Placement Register (§4.2)
whose primary outcome moved in the wrong direction,
with pre-specified mediation identifying why. Third, the
accounting identity those results force (§4.3), its instanti-
ation as a dark logic model (§5), and its extension to in-
stitutional custody (§6), where the regime with the high-
est measured security is also the one that has most com-
pletely disposed of what it holds.

2 Related work

Memory for object location has been studied principally
under intentional encoding with short retention intervals,
where recall is good and the reported effects are small
[9, 7]. The domestic case inverts both conditions: reten-
tion intervals run to decades and the encoding, though
deliberate, is not rehearsed. Fenn and Whitlock [5] noted
the discrepancy and proposed a decay account, which we
test and reject in §4.1.

The hiding-place literature is closer in spirit. Work on
concealment by householders anticipating burglary con-
sistently finds that placers choose locations by maximis-
ing dissimilarity from the object’s habitual position [1],
and that the same locations recur across unrelated house-
holds at rates far above chance [8]. The second finding is
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Table 1: Composition of the Excavation Panel. A stream quali-
fies only if every admissible location is opened on a known date
by a party other than the placer.

Stream Placem. Never Median

missed dur. (yr)
Household removals 14,902 46.1% 6.2
Deceased-estate clearance 6,411 63.3% 14.7
End-of-tenancy strip-out 2,867 34.0% 2.9
Total 24,180 49.2% 7.4

usually read as a warning to householders. We read it as
evidence that the admissible-placement set is small, enu-
merable, and shared, which is what makes A estimable at
all.

Risk compensation is the mechanism our trial recov-
ers, and it is well characterised elsewhere: a safety mea-
sure that lowers the cost of a hazardous choice reliably
increases the rate of that choice, often enough to absorb
the measure’s benefit entirely [10, 11]. To our knowledge
it has not previously been applied to storage. Custody ad-
ministration has developed its own parallel literature on
deposit attrition, largely internal and largely unpublished;
the tabulations in [3] are the exception and we rely on
them in §6.

Finally, our §5 follows the dark logic model of Dwyer
and colleagues [4], which asks an evaluator to spec-
ify, before deployment, the pathways by which a well-
intentioned intervention might produce the opposite of its
intent. We did not build one before deploying the Place-
ment Register. We build one here, and it accounts for the
trial result completely. The order of operations was the
wrong one.

3 Data and instruments

3.1 The Excavation Panel

A placement enters the panel when premises are cleared
exhaustively, on a known date, by a party other than
the placer, such that every admissible location is opened
whether or not anything is thought to be in it. Three
recruitment streams satisfy this condition and are sum-
marised in Table 1.

Excavation is what allows the denominator to be ob-
served. A removals crew emptying a dwelling opens
the tin inside the drawer inside the wardrobe regardless
of whether the household believes anything is in it, and
records what was there. Of the 24,180 placements recov-
ered, 11,902 (49.2%) had never been reported missing by
anyone, and in 4,106 cases the placer, shown the object,
could not state where it had been before being told.

For each placement we record the object class; con-
tainer nesting depth (drawer — tin — envelope = 3); met-
ric distance from the object’s habitual location; elapsed
storage duration; the placer’s stated recall, elicited before
disclosure; and the reported-missing indicator.

Enumeration of the admissible set follows the protocol
of [12]. A location is admissible if two of three inde-
pendent coders, working from the cleared floor plan and

Premises cleared
known date, placer absent

!

Admissible set enumerated
N locations, from floor plan

v

A =logy N

pd

Blind searcher Placer posterior
opens until recovery ranked, pre-disclosure

S =logom ----- R=A—-H(p)
lcslsd:S+RlA

Figure 1: The excavation design. A is fixed by the premises;
S and R are elicited from different people by different instru-
ments, so the additivity in Proposition 1 is a testable claim
rather than a definition.

a fixed inventory of furniture types, agree that an adult
could deliberately put a passport there. Coders never
see the recovered placement. Agreement was substantial
(Fleiss k = 0.74), and the enumerated sets are strikingly
consistent between dwellings of similar size, which is the
empirical content of the claim in [8] that concealment is
convergent. Fixtures that cannot be opened without tools
are excluded; the loft is admissible, the cavity wall is not.

3.2 Measuring security: the Blind Searcher Protocol

Figure 1 sets out the design. Let a premises admit N
admissible placements: locations that a competent adult,
asked where one could put a passport, would enumerate.
Enumeration is performed by the excavation team from
the cleared floor plan and is independent of where the
object actually was.

Definition 1 (Security). S = logy, m, where m is the
median number of admissible locations opened by a
searcher with no knowledge of the placement, matched
to the placer on age and dwelling familiarity, proceeding
under a fixed protocol until recovery.

Definition 2 (Retrievability). R = A — H(p), where p is
the placer’s own posterior over the N admissible place-
ments, elicited as a ranked allocation before any search,
and A = log, N.

Both are in bits, both are bounded by A, and neither
is elicited from the same person. We ran 3,902 blind
searches; inter-searcher reliability on repeated place-
ments was K = 0.81.

3.3 The Institutional Custody Series

To establish that the phenomenon is not a property of
untrained placers, we obtained deposit-level recovery
records from six custody regimes whose declared reten-
tion periods we could match [3] (n = 9,044). These are
reported in §6.
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Figure 2: Recovery against storage duration. The decay ac-
count requires the dashed curve. The panel gives the flat one.

3.4 The Placement Register trial

Two-arm, household-randomised, 18-month follow-up,
n = 1,164 households (582/582), stratified by dwelling
size and occupancy. The treatment is a bound Placement
Register: a pre-printed household log in which the placer
records the object and its location at the moment of place-
ment. Adherence was high — logs were filed for 88% of
placements subsequently observed — so what follows is
not a null produced by non-compliance.

The primary outcome was the proportion of registered
placements produced on demand at 18 months. The pre-
registered prediction, derived from the distinctiveness ac-
count of §4.2, was that the register would raise it.

4 Three models of placement

4.1 Model A: decay, and why it fails

The folk account, formalised by [5], holds that the object
remains where it was put and the memory of it fades, so
that retrieval is a race against elapsed time. It predicts
that recovery falls with storage duration.

It does not (Figure 2). Across the panel the duration
slope is —0.004 per year (95% CI —0.011 to 0.003);
placements twenty years old are produced at very nearly
the rate of placements two years old.

What recovery does track is placement deliberation
time: the interval, recorded by the placer or reconstructed
from the removals record, between picking the object up
and setting it down. Each additional minute of delibera-
tion costs 0.23 bits of R (95% CI 0.18-0.28). The predic-
tor is not the clock. It is the care.

4.2 Model B: distinctiveness, and the trial that re-
futed it

The second account is better. Placers select locations
by maximising dissimilarity from habitual position [1],
and a future searcher — including the placer — assigns
such locations low prior probability. On this account the
bits are simply never written down, and a written record
should repair the deficit outright.

This is testable, and it is the instrument we built. The
result is Figure 3(a): recovery in the register arm was

lower than control, odds ratio 0.71 (95% CI 0.58-0.86),
p = 0.0006.

Pre-specified mediation (Figure 3b) identifies the path-
way. Register-arm placements were measurably safer:
nesting depth 4-0.62 levels (95% CI 0.41-0.83), distance
from habitual location +1.9 m, and blind-searcher secu-
rity +1.4 bits. The register did not add information. It
licensed the placer to spend information they would oth-
erwise have retained — the placer, knowing the location
was recorded, chose a location they would not otherwise
have dared. This is risk compensation [10], and Model
B has no term for it: it cannot represent a treatment that
improves encoding and reduces recovery, because it has
no channel by which the placer’s behaviour responds to
the aid.

4.3 Model C: the custody budget

Both failures point the same way. Consider what a place-
ment actually does. The location of an object is a ran-
dom variable over the N admissible placements, carrying
A = log, N bits. The placer’s advantage over an adver-
sary is exactly the mutual information between the place-
ment and the placer’s memory of it, and the placement
act allocates that information once, between two parties,
in a single decision.

Proposition 1 (Additivity of custody). For any place-
ment,
S+ R = A = logy N,

with A fixed at the instant of placement and never subse-
quently enlarged.

Sketch. Let X be the placement, uniform on the admissi-
ble set, so H(X) = A, and let M be the placer’s mem-
ory trace. The chain rule gives H(X) = I(X;M) +
H(X | M) exactly, and the placer’s retained advantage
is I(X; M), which is R. The substantive step is the iden-
tification of S with H(X | M): a searcher who is not
the placer holds the enumerated set and nothing further,
so the residual uncertainty a placement imposes on every
party other than the placer is precisely the part of H(X)
that M does not carry. A placement that gains a bit of
security must move X into a region the searcher weights
less, and the placer distinguishes that region only through
M the increment is therefore drawn from I(X; M) and
from nowhere else. Substituting, S + R = A. O

The identity is testable, because S and R are elicited
from different people by different instruments (Figure 4).
Regressing S + R on A across the panel gives a slope of
0.98 (95% CI 0.94-1.02) and an intercept indistinguish-
able from zero, with RZ = 0.91. We estimate A =97
bits (95% CI 9.4-10.0) for a median dwelling: about 830
places a passport could be.

Model C accounts for all three observations. Nothing
decays, because the bits were never held (§4.1). Delibera-
tion is expensive because deliberation is the act of spend-
ing (§4.1). And the register made things worse because
it raised the ceiling on affordable security without raising
A, which is fixed by the premises (§4.2).
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(a) Primary outcome. OR 0.71 (95% CI 0.58-0.86), p =
0.0006.

ual location, and container nesting depth. Every safety term moved up; recov-
ery moved down.

Figure 3: The Placement Register trial. The register was issued to raise recovery and lowered it; (b) reports the mediation.

S+R=AA=97
A . Placements (n = 288 shown)
Domestic keys, A = 9.7 (§7)

Retrievability R (bits)

Security S (bits)

Figure 4: Additivity of custody. Each point is one recovered
placement, with .S measured on a blind searcher and R on the
placer. Grey lines are the iso-A family; the bold line is the
median dwelling. Regressing S + R on A gives slope 0.98
(95% CI 0.94-1.02), R? = 0.91. Triangles are domestic keys
in median dwellings, which overshoot the identity by 1.6 bits.
We do not explain them.

Three robustness checks were pre-specified. Restrict-
ing to placements whose admissible set was enumerated
by all three coders unanimously moves the slope to 0.97.
Dropping the deceased-estate stream, the least represen-
tative of the three, moves it to 1.01. Substituting a rank-
based estimator of R for the allocation-based one moves
itto 0.96. The identity is not an artefact of any one instru-
ment, and it survives substitution of weaker ones.

Corollary 1 (Disposal). S = A = R = 0. A perfectly
secure placement is unrecoverable.

Corollary 1 is the model’s content rather than a pathol-
ogy of it. Safekeeping does not trade off against retrieval
at the margin; it is the same operation described from
the other side. An object placed with maximum care has
been disposed of, and the disposal is complete at the mo-
ment of placement. What remains is only the delay be-
fore anyone establishes it.

Corollary 2 (Premises). A = logy N is increasing in N,

so larger premises carry larger budgets and can afford
both terms.

This holds: recovery rises with log, N at § = 0.31
per bit. It does not help. Placement rate rises with N
at very nearly the compensating rate, and total items lost
per household is flat across dwelling size. Households in
larger dwellings do not lose fewer things. They lose the
same things more safely.

S A dark logic model of safekeeping

Following [4], we specify in Figure 5 the pathways by
which safekeeping produces the outcome it is adopted
to prevent. All four canonical pathways are instantiated,
which is unusual.

Perverse incentive. The placement is rewarded imme-
diately, in felt security, and punished later, diffusely, at
retrieval. The placer optimises the term available to them
at the moment of choice, and that term is S.

Displacement. The cost does not fall on the placer. In
the deceased-estate stream, 71% of excavated placements
were recovered by a party who did not know the object ex-
isted. Safekeeping exports its loss in time, and frequently
past the placer’s own death.

Dependency trap. Households practising deliberate
safekeeping lose the habitual-location competence that
made retrieval work without it. When register arm logs
were withdrawn at month 18, those households recovered
at rates below their own pre-trial baseline.

Backlash. This one is terminal. A completed Place-
ment Register is a document that states, for every entry,
exactly where the household’s valuables are. It collapses
S to near zero across its whole contents. The register
works — that is precisely the difficulty — and it works
by destroying the property it was issued to protect. It
cannot be distributed, and a household that has kept one
faithfully cannot safely retain it.

We note, without proposing a remedy, that the register
must itself be placed somewhere safe.
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Security is felt now;
loss is felt later

Intended outcome

S high and R high

Intervention
Place the object
somewhere safe

Displacement
71% of estate-stream losses
are borne by a later,
uninformed party

infeasible.
S+ R=A

Realised outcome

well intentioned

S — A,

N

Dependency trap
Habitual-location competence
atrophies with use

R — 0

Backlash
Any record that restores R
is a document that destroys S

Figure 5: A dark logic model of safekeeping, after [4]. All four canonical pathways are instantiated. The fourth is terminal: the only
instrument that can restore retrievability is a written record of every placement, and such a record is precisely what the placements

were made to withstand.

Table 2: The Institutional Custody Series, ordered by measured
security. Regimes are matched on declared retention period. S
is the blind-searcher measure of §3.2, applied to staff not on the
depositing shift.

Regime Deposits .S (bits) Returned
Hotel in-room safe 2,410 4.1 94.7%
Left luggage, staffed 1,988 5.0 91.1%
School office 1,502 5.6 86.8%
Hospital property store 1,447 72 74.2%
Bank safe-deposit box 1,102 94 59.6%
National archive, closed stack 595 14.8 10.4%

Total / range 9,044 4.1-148 r = —0.99

6 Institutional custody

If the identity is real it should not care whether the placer
is a householder or an institution whose entire function is
custody. Table 2 and Figure 6 report six regimes.

Measured security and recovery rate are collinear
across the series at 1 = —0.99. The ordering is the one
the identity requires and the one professional intuition in-
verts: the hotel in-room safe, the least secure regime in
the set, returns property most reliably, and the national
closed-stack archive, which achieves the highest S we
have measured anywhere, approaches the disposal limit
of Corollary 1 more closely than anything else in the se-
ries. Its holdings are secure to a standard that no other
institution in the series approaches. On the account de-
veloped here they have been disposed of, and the finding
aids are a record of the disposal rather than a means of
reversing it.

The archive is the case in which the identity is least
intuitive and most cleanly satisfied. Closed-stack hold-
ings are protected by exactly the measures the identity
charges for: restricted access, indirection through a cat-
alogue, physical separation of the finding aid from the
item, and a staff rotation that ensures no individual retains
a durable memory of where anything is. Each is a delib-

- |
1.0 ‘HQte\Isufe

o @ Leftluggage
“@. School office
<

~
“@_ Hospital store [~
~

~
N
@ Bank box
~
<

~
~
~
~
~

25 S [

J N
National archive ~

Deposits returned
n
(=]
|
T

~
~

di\pm‘ul limit, R =0 ! ‘ ‘ ‘ ‘
4 6 8 10 12 14 16

Measured security .S (bits)

Figure 6: Six custody regimes on the same frontier (r =
—0.99). The dashed line is the least-squares fit; the archive
is administered best.

erate transfer from R to S, and the transfers are audited,
minuted, and regarded as achievements. The institution
has done everything correctly. It has, in consequence, the
lowest return rate in the series by a factor of nearly six.

We stress that no regime in the series is administered
badly. Each is administered well, and the identity does
not distinguish between competent and incompetent cus-
tody. It says only that custody is expenditure, and that an
institution which spends everything on security has noth-
ing left to spend on return.

7 Discussion

We did not set out to argue this. The Placement Regis-
ter was the intended contribution and it failed, in a direc-
tion we had not thought to pre-specify, and the identity in
Proposition 1 is what remained once the two accounts we
preferred had been eliminated.

An anomaly we cannot explain. Domestic keys vi-
olate additivity. Across 2,214 recovered key placements,
S+ R exceeds A by a mean of 1.6 bits, which the identity
does not permit. The excess survives every specification
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we have tried, including re-enumeration of the admissi-
ble set by an independent team, and it is not present in
any other object class. We have no account of it and we
report it because the alternative is to conceal it.

Limitations. Four are material. First, A is estimated
from an admissible-placement set enumerated by the ex-
cavation team rather than by the placer; if placers enter-
tain locations the team does not enumerate, A is under-
stated and additivity is being fitted against a moving de-
nominator. We cannot exclude this. Second, the register
trial cannot be blinded — a household knows whether it
has been given a bound log — so expectancy effects are
confounded with the mechanism we claim. Third, the
estate stream samples placements made by people who
subsequently died, which is a different population from
placements at large, and we have not modelled how the
two differ. Fourth, the keys anomaly is unexplained, and
we make no claim that the identity is exact until it is re-
solved.

What follows administratively. If safekeeping is a
disposal method then it is currently the only one prac-
tised at scale without record, consent, or notification of
the eventual finder. Deposit regimes already regulate de-
struction; they do not regulate custody as destruction. We
suggest the distinction is not sustainable, and that the re-
classification is a matter of bookkeeping rather than of
principle.

8 Conclusion

Security and retrievability are drawn from one account,
and the account is settled at the moment the object is set
down. Nothing is later lost, because nothing was later
held; the bits denied to a thief were denied to the owner
in the same motion, and the household’s four-year search
was for information that was spent before the drawer
closed. The instrument we built to recover it made mat-
ters worse for the reason it had to, and every custody
regime we measured, from the hotel safe to the national
archive, sits on the same frontier in the same order.

“Somewhere safe” is not a location. It is a disposal
instruction, and it is always carried out.
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