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RECONSTRUCTINGJURBANIZATION OF A PENNINEFRINGE
TOWNSHIP THROUGH COMPUTATIONRL CHAINING OF LAND
TAX RECORDS: MOTTRAMIN LONGDENDALE 1784-1830

PETERBIBBY

Abstract This paper uses LandaX recads to attemptto reconstruct the
patternof urbanizationin a Pennine fringe township which formed part of
the Lancashire cotton complex during the early industrial revoluliouses
logic programmingo articulate ruleso develop a longitudinal appach whic
chains ogether individual Land ax recads for successive year® identify
perduring property objects, which are then located geographically tisang
pooled descriptors drawnoim the returns.lt investigates not only house
repopulation, bt also the baracter of new property development, of sub-
division and amalgamatioof holdingsand the changing conti of housing

It allows a remarkably detailed reconstruction bamge in the particular
locality, revealing events that have gone unnoticed. Bedemand associated
with proto-industrialization combined with the self-intereka major absentee
landlod to allow a flurry of small scale construction between 1785 and
1805; property thegonverted to worker’ housing with the onsetf industrial
urbanismMore generally, it is sygested that a computational apath of this
sort allows for amore serious ergpgement with a sowe all too often dismissed
asunpromising. The paper concludby drawingout implicationsof the work
for more traditionabpproachesto interpreting Land dxreturns.
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introduction

This paper explores the feasibility of using Landx Teturnsto examine
urbanizationof a particular localityover the period1784-1830. It attempts
to chain together individual LandaX records for successive yedesidentify
enduring property objects, artd locate them geographically using any of
the pooled descriptors within the returitsalso seekso identify change and
developmentas these property objects divider combine. More tentatively
it attemptsto move beyond the phenomenal level, beginniogexamine the
relationship between these physical chnges and broader changesnomic
organization.

Urbanizationuniversally involvesa reduction in direct economic dependence
upon the land through the adoptioh more indirect methodef production,
and also the accretioof buildings. The formof any urbanization- that is
the scale and configuratioof the physical effects, the balanoé working
time assigned to direct agricultural production and the organizaficall o
forms of productionis historically specific. The particular localityf concern
- Mottramin-Longdendale-a township in the Pennine fringe in the north
eastern‘panhandle’ of the former countyf Cheshire perhaps epitomizéed
1780 the mutual dependency of domestic textile production and dairying
A ‘cold andinclement’ place, wheréthe herbages sour and turn$o rushes’
if not suficiently limed', Mottram shared the archetypal preconditions for the
emergenc®f the classic dual economies discusbgdhirsk®. Its placein the
geographic divisionf labour did not entail severance from the land gdsystem
of land use and development simitarthat heldby Defoeto typify the country
around Haliéxin which

‘as every clothier mustéepa horse, perhaps tyo fetch and carry for the
useof his manufacture.. then every manufacturer generally keepswa co
or two, or more, for his family, and this employs theotwer three,or four
piecesof enclosed land about Hisuse™®

It has long been appreciated thgthe late eighteenth century the Pennine fringe
was studded with cottages and adjoining crofts, intercalated within a mosaic
of larger holdings -still too smallo provide adequate incomigy agriculture
aloné. Dependence on agriculture had been reduced not only througgstc
spinning andveaving, lut emgagemenin crafts and trades suestailoring and
shoemaking.Populationgrowth had been accommodatedt so much [by] an
urban increaseub a thickening of the populatioover the countryside” asfarm

units were successivefyagmentefl, a process which continudxy the 1840s
producing spaces
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‘dotted with villages and groupsf dwellings, and white detached houses,
and manufactories presentiag appearance somewHdte thatof a vast
city scattered amongst meads and pastures, andbek®dland’’

Such specific configurations mighte seen through the lensf the proto-
industrialization thesis, their dispersed domestic industry rebantistant
markets, their need for greater capital inputs and changbs organization of
productiondriving subsequenindustrializatioi. Indeed, Mottram formed part
of the South East Lancashire cotton compproducing for markets Ireland,
America and Europe and considered by Wattobear all the'stigmata of the
classic proto-industriahodel’®. A specifically proto-industrial perspectiva
this dual economy might suggest that this landscape mighittiecs to intense
demographic pressure and raise questions about theofimestinuity with an
emerging industrial urbanism, although the grand naestiivn avay from such
patternsof economic organization (and physical development) df8€0, as
Walton has argued proto-industrialization without industrial urbanissnet
necessarily @dead-end’°. Moreover, because the mechanizatiohweaving
laggedso long behind the spinning branckeaving continuedo be undertaken
by ‘nearly identicalhouseholdunitsof production’** which composedBamfords
vast scattered city. Nevertheless, at least one local feamilye within the
traditional dual economy- th8idebottoms- became a major industrial capital
within the township. Parbf the challenge in this current paper dtwes
attempting to assess how changepatternsof land-use and development that
might be imputed from the Landak returns might variously have contributed
to intensificationof a proto-industrial patteror to the constitutiorof an urban-
industrial ensemble.

Within the confines of a single township, however, competitianldod
implies that development of one form necessarily excludes othaisthan
perspecties of specific landowners become important. Despite Lesinmw
that a landlord-dominated proto-industrial village woblela contradictior?,
two thirds of the landin this particular township &s controlledby a single
absentee landlord. The tendentoy fragmentationof farm units found here
and frequently associated with proto-industrializatiocannot be ascribed
in this instance to partible inheritance. It must be undersioogtlation
to the Tollemache famifg perceptionof their intereststo the perceptions
of their stewards, which are central to what follows, and alsaelation
to the contemporary discoursd estate management which ran seamlessly
into political economy. Practicen the Tollemache estate ran counter to
contemporargonventional wisdom regarding the proper ssfe€ottage grounds
and the desirable sizgf farm unitson landed estates which usualMbured
large farm units. Although a counter positiorasichampionecby Nathaniel
Kent* and the potentiabf an alternative‘cow and cottageeconomy’ was
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promoted by the Society for Bettering the Condition of the Pods, wlas
denouncedby Malthusasit might leadto a general diminutioin means of
subsistence, and fearby others becaus# its association witldacobinisrt?.

Much of what follons thereforeis concerned with attempting to identify
different momentsf urbanization variously associated witifferent patterns of
social organizationin circumstances where physical propertgswontinually
being putto new uses. Running through this long peraidadaptations an
intriguing idealistic continuity between the principal landieréragmentation
of holdingsin the last two decades of the eighteenth century and the celebrated
advocacyof cottage farm$y his successor, Lord John Tollemache. This paper
does not prioritize theviews of the Tollemache estateutbinclines towards
a marlet perspective, imagining a marketized cottage economy. Tollemache
interests shaped the supplyland, lut the patterrof demand w&sdrivenby the
same forces that led fragmentation undegroto-industrializationNo common
remainedin the township, and the pressuceproletarianization is seems the
squeezing oubf particular households’ claim on land, through the market.
Investigation of these possibilities procedus attemptingto infer physical
change and changethe organizationf holdingsby chaining Land &xrecords,
andby attempting to impute the functiasf propertyby gathering information
about occupiers through nominal record linkema rangeof further sources.

The following sections first introduce the LandXTreturns and the idea of
chaining them, sets out the relatidosprevious studies, and the centrality of
the valueof the sum assesséa constructing chains and the netdlink to
the physical. Subsequent sections deekientify the influencef first national
legislative and second local administrative praatic¢he values assesse,as
to filter out extraneous influences not attributatalgohysical changer change
in occupancy.

landtax and landtax chainsintroduction

To readers familiar with the Land Tax returns, the fdreganay seem
quite unreasonably ambitious. Any attengit this sort requires a detailed
understanding of the LandaX assessments for the period, descrilmedome
detail by Gintef®. Land Tax was introducedin Great Britainin 1692, initially
being levied not onlyon the annual rental valuef real property but on
assessmentd (personal) sourced income other than land and buildings. From
1745the returns were usdd establish entitlement to vote county elections,
andasClerksof the Peace for counties were betw&@B80and1832required to
keepcopies for electoral purposedkey survivein large numbers for that period
in County Record Offices. The information within the retussiinimal (see
Figure 1). Adopting Gintés terminology, theséduplicates’ for any year and
township comprise a serie$‘line entries’ providing the namef the proprietor,
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1785 shows least detail; providing occupier and sunsasdeonly
1797 provides fuller property descriptions than all ojfears.

Source: Land Tax Returns, Mottramtongdendale, QDV/2/299, Cheshire Archive and
Local Studies Service, Cheshire Record Office, Chester.

Figure 1. Land Tax Duplicates (Extracts); Mottranm-Longdendale Townshifs)
1785;b) 1797.

the occupier, the sum for whithey were liable, and very often a description of
the propertybundle’

The returnsdo not appearto have been usetb explore urbanization, let
alone competing forms. Indeed Turner avidls’ collectionof studies based
on the Land &x maintained a clear distinction between urban applications
andrural application$’. The cruxof the present work imtves matching the
line entries longitudinally into chains, gathering together the séafaymation
about particular holdingt reweal their successive occupiers, to identifywne
development antb track the reconfiguratioof individual holdingsover time.
Although Land &x returns have often been usidlocal studiego point to
changesin occupationof particular propertie®f interest®, they have rarely
been usedystematicallyto enrich information about enduring entities. There are
exceptions. Hunt, for example, attemptedrack holdingsover time to identify
tithes (where this &s not stated)®; Henstocklinked Land Tax line entries
over time more systematicallp examine‘house repopulation’ in Ashbourne,

a Derbyshire mas¢t town?°. Theredo not, however, appe#o have been studies
which attemptto reconstruct the changing patteofi physical development
and occupatiorof land and propertypy tackling the &r more difficult task
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of examining the amalgamatiar subdivisionof particular bundles, and the
systematiddentificationof new property.

This study attempts that task, through a computationally realized extension
of Henstocks approach. While Henstoskstudy vas designedo examine the
successionf occupiersof afixedsetof property objects, deliberately excluding
the rural area and abstracting from land parcellation, the presenaliavk for
far more complex patterref succession. Oneay of visualizing the central task
is to imagine the individual line-entries as a eétvertices; and then consider
the problenof specifying a setf edges thatis linkages between line entries for
successig years,so asto construct a directed grasfowing the historyof the
various property objects within the township. Under the ideakbeztl Property
Objects assumption, each line entry would rééeone of a fixed number of
unchanging properties. Each separate property dmuepresentetly a disjoint
subgraph, a simplehain’, with only the occupiers changing (suiting Hensteck
prime purpose).

With physical development and reorganization of agricultural holdings,
however, the townshipLand Tax graph’ and the constituent sub graphs for
different holdings take the formf ‘trees’. When tracking individual bundles,
any tendency for yeoman holdings to givayto large scale capitalist farms
would imply tree structures, with fewer disjoint graptli§ierent chains joining
togetherovertimeasholdings were combined.

Conversely, when tracking individual propertigk, there vas a tendeng
for holdings to fragment (in a manner frequently associated with proto-
industrialization) the numbenof disjoint subgraphs woultse maintainedthough
more wouldtake the formof trees. This paper sketches out a method for
reconstructing the entire Lan@Xgraph for the townshigsa setf chains, each
chain corresponding to a seriekline entries. When properties are combined,
chains join (or more strictly orie absorbed into the other). When a property is
divided, loosely speaking a chain splits; strictly a new additional diegins.
Not surprisingly, when reconstructed, the actual graph foravaghipproves
to be a hybrid, though the tendentryfragmentation dominates (as will become
evidentin Figure 3a).

Identification of the successiarf line-entries forming any particular chain
rests principallyon the limited information whichthey themselgs contain,
andit is important that the charactef this informationis understoodlt is
the identificationof enduring property objects whidk crucial, and although
the bundle descriptions might seem the most obvious indicatarsntinuity,
returns formany years includeno such description. Wherthey are present,
most descriptiontake relatively uninformative generic forms suadthouse and
land’ or ‘cottage and croft. Moreover, in a gienyear the same property name
(eg‘Hague Farm’) may occuiin several line entries. Hence continuity must also
be soughtin the namesf proprietors and occupiers aimthe sum assessed.
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The approactio forming chainstaken here rests crucially @b not solely)
on consideration of the sum assessed. Under idealized conditions, unchanging
property bundles shouloe expected to have unchanging tax liability, whatever
changesof ownershipor tenancy might occur. Similarly, one might expect
that where two bundles had been amalgamated, the correspondiegtiies
would be replaced the following yeaby a single one with sums assessed
combined. Where a bundle had been dividtedipuld likewise seem reasonable
to anticipate thain the following year new line entries wowtiow apportioned
liabilities. The approach developed centvashearticulationand testingf rules
expressinguchcontinuities.These idealizedonditionsinclude the maintenance
of a stable legl and administrative system, fixity of valuations and poundages
and fairness and consisterafylocal practice.

The fundamental assumption (impligit Henstocks study) that liability can
be added and dividedssuggested rests a principle embedded English lav
and custom from the timaf commutatiorof feudal services into money values.
The principlds set ouasa dialoguen anearly nineteenth century commentary:
‘Q: Whatif the tenant since that statute enfeoff a straofjpartof the land? A:
Then the stranger shall hold of the lord per particular [sic] moriznthe rent
shall be apportioned; af therebe twenty acref land, and twenty shillings
rent, the purchaser shall hold by three shillings rent, for three actékitiere
beanentire service that cannlbé apportionedasa horse, a hawk, the lord shall
have thewhole’?2. In this particular locality, evidencgf such apportionment is
foundat least from thel 3602,

The net sections consider firstly stability and change in the Land Tax
regime over the periodin question and secondly the natwevaluation and
administrative practicén the particular township. Togethérey form a basis
for identifying potential discontinuities and for constructing modified an
augmented line entries, compensating where possible for adminestratinges
and hence exposing substantive chamgealue.

influenceson individual assessmentshe landtax regime

Critical aspect®f the statutoryrovisions and their implications for the present
work are summarizeth Tablel. In principleat least, the greatesifficulty in
interpreting any individual Landak assessment liga understandings place
within a systenin which individual townships were requiréal return afixed
sumin accordance with a hierarcloy quotas, irrespective of physical change.
County quotas were skt statute (annually before 1798), while Commissioners
at county leel were statutorily requireth set quotas for Hundreds Divisions

in proportionto assessments df692, and to set township quotas without
statutory instruction. These quotas are usually regaadddving beerfixed

in practice fronl1698*

131



4}

Table 1. Potential sourcesf changen reported land takability.

Changaen Liability Arising From Issue

Note Significance afickatment

Changed Valuation
Changed Poundage

Changen Asset
Classes Recorded

Treatmenof Property
worth Less thaft 1l

Redemption of
Liability and
Exoneration

Redemption of
Liability by Third
Party

Provision for
Redemption by
Ecclesiastical and
other Bodies

Prerative of local assessors

20% statutory maximum; otherwise pregrdge of
local assessors

Land, buildings, tithes and official salaries
identifiablein the township return®lo effecton
quota locally.

Statutoryprovisions refeto wealthof individual; not
valueof parcel. Lower assessments are recorded
locally

Individuals buyingouttheir liability were exonerated
from further payment and properigt subject to
reassessment. Those exonerated are listee:
township returns

In principle, propertyn which liability was
redeemed Wit where ownersr occupiers were not
exonerated remained listed and subject to
reassessment

Provisions made under various statutes for
ecclesiastical and other bodiessell property in
orderto redeem Land ax liability

25 ocal revaluationin 1822. Specific adjustments
applied (see text)

26|mputed from returns; standardised values
calculated (see text)

270fficial salaries and tithes excluded from analyses

Bproperty includedh analyses regardles§value;
inconsistencies investigated (see text)
2Exoneratiorof Sidebottom Bros means the
developmenof the Broadbottom colony cannot be

tracked

30N o known instancesn the township

31ChurcHs liability locally redeemed from 1818, and
further changeottraceable. Possible land sale
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Reduced Liability
following Appeal

Double Taxatiorof
Roman Catholics

Revaluation of
individual properties
to reflectin situ
change

Complete omission
of influential owners
or occupiers

Clearprovisions for appeal against assessmen#?Some falls betweeh822and 1823 might

throughout ot no surviving local appeal
documentation

Roman Catholics welia principle liable to
double taxation, though this may not bav
occurredn practice. There wengo known
Catholic households locally

Occurredn principle, lut doubtedn practice
by contemporary commentators and later
analysts

Occurredn principle, lut doubtedn practice
by contemporary commentators and later
analysts

result from appeal aftdrB22revaluation

*Ignored

#Very large numberof upwardin-situ
revaluations evident (see text)
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Generally, reconciling physicagjrowth with fixed quotas representeal
significant challenge. The geographically inequitable natfrguotas which
took no accountof population shifts since th&690swas much discussetf.
Although this poses major problems for comparing assessnibatigeen
townships, for present purposiéss more importanto understand hover if
equitable treatmemf those with interests new and existing property might be
achievedwithin a township. Writingn 1798,Lord Fitzwilliam believed:

It occurs most frequently that a land tax rate levies a sum eoably
beyond the sum payable t@@rnment as the land tax of the district. This
has arisen from various causest principally from new property arising
within the districtasfor instance a Houss built. The House immediately
becomes liabldo bearits proportionin the Landtaxof the district. The
Assessors rati regulating the sumye supposeby the known Standard
of some antient hous# equal size. To éepthe lery down to the precise
demandof Government upon the district every artiadé taxed property
within the district oughto be relieved in its just proportionon such an
occasion, bt this has not been the practiée.

Other commentators, by contrast, were quicksuggest that new property
awided the tax and that newly developing areas contributec®ittieprinciple,
local revaluations and adjustmemnf local poundages might have been used
to bring the township quota and assessments of individual propémties
alignment. Specific local adjustments evident the Mottram returns are
examinedn the n&t section.

Beyond the generdlfficulties implied by fixed quotas, account mubetaken
of discontinuities arising from arrangements introduced fiof8 allowing
the redemptioror purchaseof Land Tax liability in orderto ease the debt
crisis arising fromergagement in the Napoleonic wa#s. this time, the Land
Tax formerly agreed annually became perpetual, the quotas becamergtatu
and a seriesf further measures ag introducedto encourage redemption of
debtin return for lump sum payments. The main consequence forrésern
investigationis that incremental developmeutt particular sites in the township
was obscured where land tax liability had been redeemed. Apart from the
Church (after 1818), only two land holdeénsthe township bought exoneration;
John Bostock and the Sidebottom brothers. Fi@04 they redeemed their
liability respecting holdingsit the southern limibf the township, precluding
the useof the returngo track development yeam-year within the Sidebottois
cotton works and their adjoining Broadbottom colony. When the Sideh®tto
later secured further lanthey again redeemed their LandxTliability, and so
subsequent incremental developmeas®again obscured.
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Table 1draws attentionto additional aspectef the legislation which might
potentially introduce discontinuities and affect the possibilitycompleting
Land Tax chains.No substantial effects are identifiedjtlthe significanceof the
approachtakenin this study(regarding treatmerdf tithes and official salaries;
and of properties withan annual valuef less than £1js considered further in
the coursef the work.

influenceson individual assessmentsocally determined changes
in pound@geand valuation

Previous work, particularly that due to Gintestresses the extent of the
variationin local practice, indicating that localities had considerable autonomy
to undertake valuationdp set poundages, arnd alter timing of collection
and so forth. This section seeki® identify any such changes which might
hawe to be accounted for in attempting to construct Land Tax chhins.
the absencef surviving documentation explicitly discussing practice within
Mottram township, the following paragraphs draw inferences fronrghens
themselves.

Systematic change#n poundage are found betweetv80 and 1798.
Inspection reveals that assessmefiisdividual propertiesn the township vary
in a predictable manner yeanyear. Thus any propertgxed at 2/6din 1788
might be expectedo be assessedt 2/7din 1789, 2/8dn 1794 or 2/3dn 1799,
signalling changeé local poundage. Frorti799 until 1821, local poundage
appeardixed atlsléld in the pound (ie 5.625%). This conclusiempermitted by
the inclusiorof ‘annual values’ for eachpropertyon 1813return.In forming the
chains, therefore, annual multipliers are ute@stimate standardized liability
for the yeard784-1821onthe basi®f the1799local poundagé’

The source of the annual valuskown in the 1813 return is unknown,
although both the modern and contemporary literature suggest thdikely
to be the suvey of 1692which formed the original foundation for the quatas.
The valuational rents implidaly the annual Landax assessments are referred to
belowas Notional Annual Value (or N0 by way of shorthand). In analysing
and discussing development and chaitg@roves more convenientto refer to
these implied values rather than the land tax payment dué0 fbh a bundle is
typically about half the rateable value for tteerespondingpropertyin 1818(the
only yearin the period considered for which a rating $istvives}. The specific
valuesof NAVO recorded usually increagestepsf 10s(£0.50), suggesting the
rough and ready charactef the valuation. NXO for a cottage anccroft’ (a
small parcebf land) wastypically £2 exactly, with few bundles showing lower
values.In the spiritof Lord Fitzwilliam’s commengbove, new property might
beeasily ratedy local assessors.
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From 1822, although the township quota remainiéged, the basi®f the
individual assessments changed significantly. The assessofif®82 have no
arithmetic relationshipo those of earlier years (exceptthe casef properties
where liability was exonerated which remained constant). Quitéerent
valuation principles are implied which remairiaglace until1830,shifting the
relative value®f land and buildings and transferring a greater ttie burden
of the tax onto the manufacturing interest. The valuation(s) undgitiyen nev
Land Tax assessments of 1822 do not sueyhut their principles are presumed
similarto those underlying the surviving rating valuatiefid.818,to whichthey
are closely related statistically. There is, however, a sharp contrastelnethe
rough and ready valuation§ NAVO and the numbeaf gradationsn value found
from 1822 (referredto hereas NAV1)#2. Perhapst is no coincidence that this
shift occurred the year after the death Wilbraham Tollemache oE&Ysart,
the principal landowner sinckE770. Certainly, this discontinuity &slimited to
the township, not affecting the neighbouring townshipsStockport Division
more generally.

Becauseof the changed valuation principles applied aft821, a different
approach musbe takento standardization. To extend the chains beyond 1821
in a consistent manner, a specific assessowewersion factors used for every
1821-1822 transition. These factors are also usqatoduce estimatesf NAVO
for eachbundle from1822 onwards, by applying therto the later Land Tax
assessmentB) the few cases where new propergsiuilt after1822,the value
of NAVO is setat 95%of the NA/1 value?®

overallchangen aggregde assessmerit784-1830

Onthe basi®f the foregoing, aodified versionof the line entries asproduced
including standardized assessments and(INéstimates. Aggregations of these
provideaninitial pictureof the overall trajectoryof development (see Figure 2).
Series A represents the constant quota. The actual uthe individual
assessments represented by Series B (unadjusted and including liability in
respectof tithes and salaries) iradt diverged from the quota em where this
wasnot reflectedn the reported totals. Ginter treats such retagrteefective’

and warns against their uSeNeverthelessit is clear that these divergences
were transparent and apped by those Commissioners serving the Stockport
Division who allowed thassessmentSubsequent analysekthe chainsin fact
confirmsthe internal integritpf the aggregationt is suggested that the latitude
displayed shouldbe seenas part of the actual approacto accommodating
the tension betweefixed quotas and local equity in circumstances of
growth.
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Series B (Raw Liability (£))
— — Senies C (Raw Liability L&B (£))

J o i === Series D (Adjusted Liability L&B (£))
P NAVO (£0)

Figure2. Land Tax AggregatesMottram-in-Longdendalélownship; 17841829.

Series Cshows the total sums actually assessed in respédand and
buildings alone, highlighting the effeof the shiftto a new valuatiorin 1822.
Excluding tithes and official salaries seems desirablerinciple,as explained
alove. In this specific instance their exclusion seems straightforweiney
had not been commuted into land, were owhgdhe Bishopof Chester, and
were leasedo absentee®. From timeto time, excisemen were residentthe
township, andin principle thereis a possibility thatas their contribution to
meeting the quota rose and fell, the contributimihgther taxpayers might alter
correspondingly. lis clear, however, from Figure 2 thab such adjustments
were madé® Series D adjust€, removing the effecbf local variations in
poundage, all occurring before 1798. Series D summarizes the cdse fac
represented by the adjusted line entries usegkenerate the chains. The final
series shown, NAVO, tracks the imputed notional vafipropertyon the basis
of the old valuation.

These initial analyses clearly demonstrate titaltast some new physical
development &srecorded yeaon year, and rexala continual risén aggregate
valuational rent, contraro initial expectations gen fixed quotas. Changes in
local poundage aside, tvaf the possible formsef local revaluation discussed
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by Ginter arefound”; the one-off evaluation of 1822, and the continual
reassessmenth which the following analyses depend.

natureof the physical objects correspondiagthe line entries

Having attemptetb ensureasfar aspossible that any changethe standardized
valuesreflectseither a physical change a changén occupancy, the éstep is
to attempto understand thikely physical characteaf bundles with a particular
value in order firstlyto link the Land B&x recordsto other information, and
secondlyto gainan appreciation of the charactef unlinked bundles. General
principles distilled from Gintés analysis form the starting poift:

i) bundles canndbe assumedo be either functionalwholes’ (such as
farm units),or geographically contiguous parcels,

ii). specific buildings canndie assumedo beindividually represented; but
may insteadbe ‘clumped’ and representeth line entries along with
other buildings (whether contiguoasscattered), and

iii). there maybe anuntaed residuum and henageany buildings may not
beincluded (either individuallgr within a composite line entry).

On the initial assumption that a bundle will usually corresptand ‘holding’
definedby a specific leaser deed, information about its physical character -
in the casef property ownedy the principal landlord- mighte found within
Tollemache estate documentation. Nearly all holdiogghat estate fell into
oneof three types; property lein fourteen-year leases, property det annual
‘cottage tenancies’, and property leased f@9 years determineldy three lives.
Very little documentation survas for the annual cottage tenancies though it
appears thathey typically included more than one dwelling and encompassed
small parcelf land, the tenants servires gatekeepers, subletting property
and controlling acces® clustersof dwellings*® The le@l powerto grant99-
year leases as only securedby the principal landlord inl786 by a private
parliamentary Bill, whictproved a pivotal momenin the physical development
of the townshig?

In the case of agricultural land leased from the Tollemache edtate, t
relation between the physical characita bundle andts assessment is readily
understood. Property hetth 14-year lease included parcefagricultural land
which themselves mighdr might notbe contiguous and which might include
disjoint cottage property. These leases ran concurrently, the pedodned
being overedby five allocationsor ‘tacks’ madein 1771,1785, 1799, 1813, and
1827with associated sueys being undertadnin the preceeding yearoFyears
when a surey took place, the Landak liability of a bundle maye compared
with the area and repof the corresponding holding. Restricting attentimh799
and cases where a oteeene match between a holding and a line-entry can
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be identified, a strong correlation between assessment ands rfenind (0.76),
but a much stronger one with acreage (0.986). A oatax per hectare for the
township maybe estimatediy regression using area measures for holdorgs
the Tollemache estaie 1799:

T= o+ A+

where T represents the LandxlAssessment,

A is the areaf undeveloped parcels let,

oand 1 are parametets be estimated, and
isanerror term

Ltax = 0.181+ 0.065*Hectares

Statistically, variationin acreage accounts for 97.3%the variability of the
Land Tax assessment (or eigalentlyof NAVO). With tax payable estimateat
6.5p per hectarasabove, the notional annual value (NAV@f agricultural land
in the township woultbe $1.15per hectare (o#6pper acre). This relationship is
usedto guide the matchingf Land Taxand estatdocumentatiomore generally
andto make rough estimatesf the acreage of holdings outside the Tollemache
estate for the periogp to 1821,

The intercepin the above expression (18.1 pends)interpreted herasthe
Land Tax typically payableon the built property within a holding leased for
fourteen years- e@alentto anannual valuef £3.22 (NAV0), representing say
4.4 bayf building¥ Although the valuef buildings has beelargely ignored
in estimating area etwalent Land &x assessmentt,should nobe discounted.
Gregory Kings estimate® imply thatin 1692 the assessed vala¢ land and
buildings werein the ratio 13:3In the Pennine fringe, where holdings were
typically very small, this lackf attention seemdifficult to justify.

Only limited inferences came made about the naturef built property
especially property with £2.00 N@® (the usual minimunin the township).
This is because very few holdings leased for tewhsl4 years had values
as low as this, andno descriptions of annual cottage property swevivhe
area/tax relationship discussalbve suggests that one form midlega one-bay
cottage with three acrad land. Some other possibilities appear. Descriptions
of Phoebe Steasl14-year holding grandiosely styled Taylors Hospital stands as
an example- a house, a shop, a cottage and a wash house (WA/0 of £2)
beside the turnpike roaat the Lane End tollhousenskesno explicit reference
to a croftor any garden ground.

It is clear that some property went untaxed. The potential scale an@ natur
of this untard residuum mighbe crudely gaugedy comparing receipts for
cottage rentals for the Tollemache estaté785with Land Tx entries for the
same year. Assuming thatyabundle represents a holding, and that ‘theant’
and the‘occupier’ should dways be identical, any cottage tenancy withaut
corresponding line entry might consideredo have gone untaxe@f the 36
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Tollemache cottage tenanciefsl 785,30 canbefound immediatelpntheLand
Tax returns. Somef the mismatch shoulte expectedo be attributableto
divergence between recorded occupiers and tenants, and thegedthiavhich
the residuum cabe measured dependathe approacto matchingTollemache
cottage tenancies without a corresponding a line entry all have aefjmark
of £2 per annunor less, and threef these six have a reaf under £1As all
the propertyon 14-year lease calpematched, and mosf the cottagéenancies,
for 1785that portionof the rental income for the estate attributablproperty
identifiablein the Land &xreturns accounts for 99.4ébthe total. Theintaxed
residuum would therefore appear of no significance in terms of gajgrental
value, althouglit maybe of moresignificancein termsof trackingdevelopment.
The untardresiduum might result from a particular interpretatbstatute,
from deliberate local policyfrom oversight or from the simple plagf
power. These possibilities have slighttifferent implications for thettempt
to construct Land d@x chains. Any principle that bundles witim annualvalue
less thanfl were exempt from Land @&x either from1798 or throughout-
supposedly groundeih statute-is disputec’* and the practicen Mottram
township vasevidentlyto tax such parcel® some circumstances bdefore
and after1798. Over the entire period, 111 entries are found with valoies
NAVO less than £1, the smallest value belsg¢£0.20) for‘part of Brick Croft’
in 1796. Even assuming that maekrent rather than valuational rent wehe
appropriate measure and that this migéfour times higher, thél threshold
would still notbe exceededn that case. A literal interpretatiarf successie
statutes would suggest that the value test shmégbpliedto the entireproperty
of the person assessed, rather than the specific buddléhis readingthe
undeveloped houseplait Brick Croft was liable becausef the valueof the
occupiefs entire holding (which amountéal £8 NAVO within thetownship)®®
Subsequent sectionake this furtherby exploring circumstances where chains
appeato break devn asexisting property ceasésbe or startso betaxed.

constructinghains:overview

Assemblyof the chains, andstablishmenof the links between theto construct
the entire Land Tax graphk achiewdby applying a seriesf a ‘rules’ to ‘facts’
drawn primarily from the line entries. The facts and rules together niight
thought of as a knowledge base, codeid the logic programming language
Prolog® which seresasan ‘inferencing engine’. It might be thoughtof asa
computational theoremrover which canbe madeto draw out the implications
of knowledge of very different forms (including topological, geometric and
grammatical relationg)rovided thatkknowledgecanbe expressed eithesfacts
orrules.
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The ‘facts’ derived from the line entries with some preprocessing take the
form landtax(Case,&a,Proprietor,Occupier,Bundle, Taxjor example

landtax(131784,[wilbraham, tollemache], [johrshaw], [], 0.787501).
landtax(1120, 1799, [wilbraham, tollemache], [widoteasl] [cottage],0.15).
landtax(1121, 1799, [john, bostock], [john, bostock], [brastitm], 1.6875).

Spellingsof personal names are standardizédhe outset. Where thkéne
entry records the occupier asnants’ or similar, this is replaced bthe
proprietor. Bx is expressedn pounds, the standardized measure beised
for the yearsl784-1821.As shown above, Proprietor, Occupier anBundle
description are represented Prolog lists, allowing various requirethtural
language processing tasks using definite clause granmifansempty list,]],
indicates that the line entry hagpropertydescriptionWhere possiblgroperty
descriptions are adddd line entries originally lacking therhy recursively
copying descriptions from thprevious (or following) yearprovided thatthe
specificcombinatiorof occupier name and (standardized) tax matahegiely

Facts basednthe line entries are supplemenbydurther Prolog factbased
on a body of other material (summarized Table 1) which might are used
both to locate the bundles to which particular line entries refer, ajaide the
constructiorof chains. This encodes some estate documentation, facts recording
familial relationships deredfrom parish registersnumerators’ books from the
1841census and the tithe apportionmenveyiof 1846.0ther historic sources,
suchaswills, have been useiy corroborate linkages, confirming reconstructed
events, bt are not storedsProlog facts.

Most of the effortin the project liesn the specification ande-specification
of rules. Takn together the rules sed¢d identify the mostikely successor(s)
to any line entryln termsof the graph metaphor, this wivesidentifying the
‘edges’ mostlikely to link line-entries (vertices). A bundie year t might be
succeeded by oner more bundlesn year t+1if their aggregate values were
equal (subjecio some tolerance). From the various sdtnking arcs that meet
this minimal condition, further rules are desigtedentify the mostikely links
by scoring potential arcs principaliy termsof continuity - a composite based
on continuityof occupier,of proprietor andf bundle continuity. Each time the
procedure is run, (thas the rules are appliet the facts), links are made and
chains are extended computationaflythe scores merit. Where twar more
candidate links score equaligpotential way®f extending a chairgr where no
candidates score sufficiently highho link is made, it documentary evidence
is reconsidere@r more soughtAs possibilities are resolved, linkages between
line entriesin these uncertain cases are recoraesdpecific facts and assigned
superior scores. Incomplete matches (ie those wihichot maintain value in
full) canalsoberecordedy the analysasspecific facts;pseudobundles’ being
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Table 1. Detailed sourcesf supplementary information.

Topic Scope Dates Content Source Application
Valuation, Suveys, Tollemache Estate 1771,1799, Names, areas, Cheshire CRO Locating Land
Particularof estates 1813,1826 rents, tenantsf Tax bundles
land parcels
Leases (99 years) Tollemache Estate 1786orwards  date, lessee, Cheshire CRO Identifying expected
property description new construction
Registernf Leases Tollemache Estate 1814,1837 date, lessee Cheshire CRO Identifying assignees
Cottage Rentals Tollemache Estate 1785 Cheshire CRO
Tithe Apportionment Township 1846 Cheshire CRO Locating Land
Taxbundles
Censu€inumerators’ Books ~ Township 1841 Locating Land
Taxbundles
Household Heads Township 1700-1820 datesof marriage, burial, Parish Registers Assessing Continuity
business partnerships
Wives Township 1700-1820 Parish Registers Assessing Continuity
Children Township 1700-1820 datesof baptism, Parish Registers Assessing Continuity
link to HOH
Tollemache Estate Map Tollemache Estate 1771- 1826 Reconstruction Locating Land
Taxbundles
Sale plan Partof Tollemache estate 1841 Cheshire CRO Locating Land
Taxbundles
Highway RateBook Township 1818 Tameside Archigs
and Local Studies
Toponomy Township throughout subareas All the above Restricting

chain formation
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createdto account for discrepancieBy repeated applicatioof the procedures
problems reduce and chains are defined.

The rule-basethferencingdeployed has parallels with the approatkxpert-
system®, but crucially the rules used must relgrgely on consideration of
statute, contemporary texts and modern scholarship ratherekamtise’.%

An assessés awarenes®f local practice and his understandiafy matters
taken for grantedin everyday life are all missing. Posited rules rely instead
on abductiof® - ie on positing a hypothetical relation (concerning admissable
arithmetic mismatch, for example) and then testiry applyingit to the facts.

To develop rulein this manneis to explore what mudtetrue for the particular
outcomedo be possible and this extends from admissable arithmetic mismatch
towards the more general ta&ihowledge at the coref social relationslf
posited rules admit tomany possibilities,they areof little immediate value
asthey suggest tomany plausible chaindf they admit too few possibilities,
chains will not format all. Progress depends repeatedly respecifying rules,
which seresnot onlyto construct the chainsubalsoto reconstruct some of
this tacitknowledgeto a limited degreasdiscussed below. Not only therefore is
therea symmetry between the specification of rules and the resulting outcomes,
but the rulesprovide pointergo how language and lagprovisions must hay
been interpreted.

At any particular stagén the analysis, there maye competing ways of
extending a chain, and this opeap new approaches to making sense of
undated endorsements, crossings out and annotaticgstate documentation
for example. Potential paths mbg supportedy and illuminate such minutiae.
The approach, howeveds very unforgiving. Chains break do where posited
rules cannobe satisfied. This might result from failute identify consisteng
in local practice correctly, from the inconsistent practice of assessm@isnply
from errorin data preparation. In more familiar quantitative analydelsand
Tax concerned with aggregatés,overlook a single line entry, to duplicate one
or to mistype a value, though undesiraliteof relatively little consequence. In
attempting to chain individual records, the emphiadargely on the difference
between line entries and such errors are crucial.oveell approach demands
the presumptionf orderis absolutely maintained unttlis no longer possible.

followingthe value: introduction

The first groupof rules express principles fdefining summation®f individual
Land Tax assessments for a givyearto compare with @pecificassessment the
following year. Each line entris assigned a unique identifier, and considered
to denote a property bundle with the same identifierterms of the graph,
this corresponds$o a specific vertex (node)on the basisof very restrictie
assumptions about how property masg broken up, an initial Identity [1] is
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positedin which Lj, the Land @x liability in respecbf bundlej, canberelated
to liability with respecto bundles presei theprevious yeaby theexpression:

Lj = Li + Lk - L| + Cj—Dj+Rj+Aj + Zj (1)

kem les

where

mis a sebf bundlesmerged with i,

sis a sebf bundles split froni,

G, represents liabilityn respecbf new development obserdin bundle j

D; representsa reduction in liability corresponding to physicetiange
(devalorisationof capital)in bundlej, or the outcomenf an appealin respect
of property forming (part of) that bundle,

R; is a evaluation adjustment thédkesa specific parcel for all bundlested
1822andis 0 otherwise,

A representsin adjustment for rounding errors and other very small chsnge
in liability, and

Z; representsin adjustment for all other attribute$ bundlej, its proprietor
andits occupier which affect change liability from one yeato the next.

The following sections elaborate the principle underlying [1], argknd
it, first relaxing the assumptions about property subdivision andndec
accommodating matteod administrative practice which emerge.

Identity [1] considerably extends the logic impligit Henstocks study of
Ashbourné', which presumes that almost invariahly(important) special case
of [1] will hold, in which there will beno material changen physical character
from yearto year.In this Fixed Property Object case, a single line entry jdor
particular year wouldhe foundin placeof entry i theprevious year and (without
wholesale evaluation), I; and L; would be identical and all the other terms on
the right hand sidef [1] would be0. Evenin the Ashbourne study, however, it
was necessary teecognize ‘occasional subdivisionof properties” and one case
of amalgamation, and hente identify bundles correspondirig sets m and
in [1], andin these cases, the principle that liability could simpdysummed
and divided(‘and resohed by simplearithmetic’) was implicitly accepted? It
shouldbe appreciated thah Equation [1], the distinction between bundle i (the
predecessor) and bundiaghe set nis oneof convention.

Identity [1] moves beyond theFixed Property Object casby considering
changein the building stockln the caseof construction of a new cottage all
termson the right hand side other than Will be 0. By D; the possibility of
devalorization,or of successful appe& admitted, ht without any expectation
that these effects woulbde substantial. The tolerance, Awids including
changes which migltte consideredie minimis. Initially setat ££0.0083 (2d)it
waslater reducetb ££0.004filtering out” change with a notional annual value
(NAVO0) of less than 1/6d
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Identity [1] allons that bundles majpe combined or split, it only in very
restricted ways. Under [1] a bundle foumdany particular year must either
comprise oneor more bundles recorded the previous yearor be part of a
single bundle from thprevious yearlt is, however, quite possible that a bundle
comprises parcels which were peexplicitly represented as bundlésis far
from adequate, however, @sdoes not admit the possibility that a parcel might
ceaseo be partof one bundle and become paftanothef?

A totally general solution woulde to treat any Land d8x bundle as a
mereological sunof atomsof real propertyat an instantin time®. Identity [1]
would bere-written without a specifiépredecessor’ L; and replacing sets m and
m by setsof infinitessimalproperty elements. Within mereological calculug an
objects may have a sum, though following Quine those whiemat useful
are discounteff Implementation would obviouslye impractical and momver
the formulation would suggest a world that were infinitely amdnédiately
plastic. A less comprehensive approach might define potentiallylisehs by
recognizing that property transfers miag hidden wheresr (subjectto some
tolerance) some setf bundles foundn one year carries the same aggregate
Land Tax liability asanother sedf bundles the following year. This would imply
alargebut finite setof sums, rather thaaninfinite setof combination®f atoms
of real property.

In the work reported, a more modest extensidi] has been appliedUseful
sums’ have been defined onily three very restrictive setd circumstances:

» when theres a possibility that property objects would (framendurantist
perspectie) be treatedas changingin value (eg where a taxpayer name or
bundle name remains constant)

» when the specific valuef a bundle suggests thah apportionment has
occurred (ie falls outside the set values usually encountered), and

« when the valuef a particular bundle cannbe expressedsthe sunof the
valuesof a serie®f bundledn the yeapreviousor following.

Relaxing the highly restrictive assumptiook Identity [1], L;, the Land Tax
liability in respecbf bundle j mighberelatedto liability with respecto bundles
presenin the previous yeaby summatiorof liability for ‘property elements’ or
simply ‘elements’ for short.An element mape either a bundlas[1] or partof a
bundle recognizedsa ‘useful sum’. Onthis basis, a revised identitydefined:

Lj = Vi — V| + Cj—Dj+Rj+Aj (2)

kem les
where
Vi = LaPnk

and
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mis a sebf elementsnerged with i,
sis a setof elements split from
V is the liability assignetb elemenk,
L, is the standardised liability carridg bundlen,
pnk is the proportiornof the standardized liability for bundle n assigned
element k
inter-temporal adjustments

In applying [1] and [2]t became clear thatodificationwasnecessario capture
intertemporakdjustments madey local assessors, which frustrate the formation
of chains and shift the interpretatiohindividual line entries.

At least three such typed adjustment are found. The first accounts for
vacant property. A second forof adjustment, entirely unanticipated within
the literature,is found to occurin some circumstances after the deathan
occupier, ands assumedo allow for anexecutorto settleanindividual's affairs.

In these casean occupiets name may disappear from the Larak feturn, but
oneor more lagged assessments may subsequently be recorded aftefira g
the nameof the deceased arad the former level). Hence following ten deaths
in 1800for example, new occupiers for the respechundles are recorded in
both1801and 1802, before a final lagged assessment for the deceaspitoccu
is recordedin 1803. Third, it appears that further lagged assessments were
recorded, consequent on the second griuphese cases the liabilibf those
enteringon property vacatedn the deatfof the previous occupier assetat the
level appropriate to the bundle thitey themseles had previously occupied.
(Beside these three set$ adjustments are very small yearyear changes
where occupancy appears continuous, which are filteredhobtjuations [1]
and [2]by the A tolerance).

likelihoodscores

In principle (though not procedurally), the computaticgrcise is concerned

to identify for each particular line entry, all summations which mighsfati
[2]. The attempto reconstruct change iolweschoosing between them, which
demands further rules, and perhaps suggests a probabilistic apgkttachgh
suchan approach wasnot finally preferred, consideratiari probability formsa
useful stepping storte explaining the procedures adopted. Restricting attention
to the Fixed Property Object case, and without any further information, the
probability that line entry j (dated-y 1) with liability Lj would succeed line

entry i (datecy%milght be considered to deperah n, the numbenf line entries
dated y+ 1 with a liability equal to Lj. The probability;ghat j would succeed

i might be estimatedas 0 if Lj I=Li or 1/n otherwise. This migHie thought
of asa uniform prior probabilityof succession. Ganthe crude naturef the
valuations, there amany cottages assessa&iE2, while firfewer smallholdings
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share a specific value. The prior probabilibésuccession under these assump-
tions are thusdr higherin the latter case. This principle is easily extended to
consider not only the frequency with which a particular véduecorded, but
the numbenpf bundles with that value owndy a particular landowner.

Of course, the line entriggovide substantive evidencee@ntto assessment
of the probabilityof a particular linkagen the spiritof Henstockijt is assumed
that the similarityof line entries yeaonyear should influence the degree
of belief that occupation continued. A Bayesian approackassessing the
probability of a particular linkage developed this basis might consider not
only the prior probability of successionjtlestimate two further probabilities.
The first wouldbe thatof finding the obsemd degreeof similarity between line
entriesif they really did represent the same property. Technically,ishike
likelihood that the succession occurred. The second wvieailte probability of
finding that degre®f similarity otherwiseOn the basiof these three values,
the probabilityof the particular transition miglte estimateéf.

Although Henstock judged the similarity of line entries year year
(implicitly allied to the likelihood of the transition)he did not consider the
three probabilities. Estimatioof the likelihood of specific transitions was
attemptedn the present studyub this proved impractical®® Moreover, as the
work progressedt appeared that rather than assigning a probalditgach
potential successioit,mightbe possible and preferabie identify a single most
likely solution. Indeterminacy, rather than being commuted into pildaipatas
driventhe search for additional evidence. The apprdéaan does not estimate
likelihoodas such, it assigns dikelihood scoreo eachpotential succession
based primarilyn similarity.

The likelihood score for a particular summation restsfour groups of
considerations; similarity, structural priority, the broader evidesfceelated
lagged summations and the orderofghe line entries within the return. Each
of these considerations is outlined below. The vataksn by the scores are
illustratedin Table 2 and exampled scores assignet particular potential
transitions argorovidedin Table4.5° An overall succession scoig calculated
for any summatioryy combining thdikelihood score with the prior probability
of the transition (which varies with thevalence not onlpf the sum assessed,
but of the other details - the proprietor being particularly signifigaptactice).
The goalis to find the besbverall succession score for each bunéleshould
be understood, however, that identificatiointhe ‘best’ summation of elements
in year t corresponding to wparticular line entry i in year t-1 does not depend
solely on the overall succession scores for line entryt also dependsn the
scores associated with all other summations, agtmat for line entry, in year
t-1 which might‘compete’ for the same elemenis yeart. Potential changes
involving the same bundler element are mutually exclusive; if a givbundle
or sub-bundle forms padf one summatiorit cannot participatan another.
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Table 2. Similarity componenscores.

Sequence Related Simplicity Proprietor Occupier Bund  Continuity

Parts Similarity ~ Similarity ~ Similarity Score
Possible
\alues
Minimum 0 0 —oo 0 0 0 e8]
Maximum 1 1 2 2 2 2 0
Forced 3 3 3 3 3 3 -3
Calculated
\alues for
All Tested
Summations
Average 0.22 0.09 —0.06 1.70 0.10 0.86 8.18
Minimum 0 0 -1 0 0 0 0
Maximum 1 1 2 2 3 3 16
Calculated
\alues for
Best Tested
Summations
Average 0.46 0.10 1.90 1.75 0.90 1.26 2.37
Minimum 0 0 -1 0 0 0 0
Maximum 1 1 2 2 3 3 11
\alues for Best
Tested
Summations
(includingforced)
Average 1.82 1.65 2.49 2.42 2.02 2.19 —0.50
Minimum 0 0 -1 0 0 0 -3
Maximum 3 3 3 3 3 3 11

Notes
Scores for individual components increase with siritjla
Values undefAll TestedSummations’ referto the scores for the mlant componentsf similarity
between any gi&nline entry and alits potentially matchable line entry summations (ie those
which Land Bxliabilities are equal subjett a tolerance, and whidorespect all otheronstraints).
Values undefBest TestedSummations’ referto the scores for the mlantcomponentsf similarity
between any genline entry and the potentially matchable line estrgnmation (s) with the begée
lowest) continuity score (combining similarity and steat priority).
Values underForced” Summations refeto the scores assigned the reévant components of
similarity between any genline entry and that identifidoly the analyst as the preferred line entry
summation (to which a continuity scaye—3 assigned).
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Table 3. Similarity scoresexamples.

o 8 E > 5 =
5582232
Sssg253¢8¢
s 0 0 = = Q3 . . . .
Type Hh o x ®a O @ & LineEntry Potentially Matching Summation
split 0 1 1 1 2 2 10 [4825,1795, [wilbraham, tollemache], [jlames, stead[[904, 1796, [wilbraham, tollemache], [james, stead],
[cottage, and, croft], 0.253125]] [house, and, land], 0.125625], [926, 1796, [wilbraham,
tollemache], [james, stead], [house, and, land], 0.1275]]
continuaton 0 1 0 2 0 1 2 [[4122,1827,[edward, hollingworth], [william, heap],[[4253, 1828, [john, roberts], ames, heap], [part, of,
[part, of, roe, crossafm],0.2875]] roe, cross, farm], 0.2875]]
continuaton 0 1 0 2 1 3 2 [[1243, 1800, [john, swindells], [john, swindells], [[1346, 1801, [john, dale], [john, dale],
[summerbottom, and, lands], 0.604167]] [summerbottom, and, lands], 0.604167]]
continuaton 0 1 0 2 2 0 2 [[1374, 1802, [wilbraham, tollemache], [wilboraham, [[1475, 1803, [wilbraham, tollemache], [thomas, hill],
tollemache], [brick, croft], 0.0125]] [part, of, brick, croft], 0.0125]]
continuaton 0 1 0 2 2 1 1 [[955,1797, [wiloraham, tollemache], [occupation, [[1058, 1799, [wiloraham, tollemache], [ann, harrop],
[plasterer], thomas, harrop], [house, and, garden], [house, and, land], 0.28125]]
0.28125]]
continuaton 7 0 0 2 2 2 2 [[1011, 1797, [wilbraham, tollemache], [john, lee], [[1110, 1799, [wilbraham, tollemache], [john, lee],
[kelsall, farm], 0.675]] [kelsall, farm,and, cottage], 0.7875]]
continuaton 7 0 0 2 2 2 [[1700, 1805, [wilbraham, tollemache], [jonathan,  [[1802, 1806, [wilboraham, tollemache], [jonathan,

merge

merge

011 2 2 0 21

011 2 2 0 21

continuaton 7 0 0 2 2 2 2

split

split

0 1 0 2 1 0 22

01 1 1 2 0 12

hadfield], [hurstclough, farm], 0.5]]
[[1525, 1803, [john, bostock], [john, bostock],
[broadbottom], 1.6875]]

[[1529, 1803, [widow, wood], [widow, wood], [silver
spring], 0.59375]]

[[3042, 1818, [wilbraham, tollemache], [john,
langwith], [foundry], 0.1125]]

[[1226, 1800, [widow, wood], [widow, wood], [silver
spring], 0.59375]]

hadfield], [hurst, clough], 0.50625]]

[[1423, 1802, [john, bostock], [john, bostock],
[broadbottom], 1.51875], [1424, 1802, [john, bostock],
[william, and, george, sidebottom], [broadbottom],
0.16875]]

[[1430, 1802, [widow, wood], [john, harrison], [roe,
cross], 0.297917], [1431, 1802, [widow, wood],
[edward, chadwick], [roe, cross], 0.297917]]
[[3165, 1819, [wilbraham, tollemache], [john,
langwith],[], 0.16875]]

[[1329, 1801, [joseph, wood], [john, harrison], [roe,
cross], 0.297917], [1330, 1801, [joseph, wood],
[edward, chadwick], [roe, cross], 0.297917]]

[[52, 1784, [wilbraham, tollemache], [james, harrop],[[66, 1785, [wilbraham, tollemache], [jonathan,

l, 0.900001]]

bowers], [], 0.618751], [117, 1785, [wilbraham,
tollemache], [senior, james, harrop], [], 0.28125]]
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Table4. Continued.

Type

(6]
]
& Line Entry

Potentially Matching Summation

©|Structure
©|Sequence
©|Related Part
™| Simplicity
S| Proprietor
| Occupier

™| Bundle

continuation

o
o
o
N
N
o
N

continuation

merge 0O 0 0 2 2 0 1
invention 4 1 0 1 2 0 1
continuation 3 00 2 2 21

lagged continuatn 1 0 0 2 1 2 2

split 0 0 0-12 0 1

laggedmerge i 0 1 1 2 1

continuation 0O 0 0 2 2 0
lagged continuaton 4 0 0 2 2 O
lagged continuaton 1 0 0 2 0 O

laggedmerge 1 1 0-12 0 1

3

3

3

a

a

[[2410, 1813, [edmund, kershaw], [nathan, bowers],
[harryfields],0.6875]]

[[2704, 1815, [edward, hollingworth], [daniel, mercer],
[roe, cross], 0.9]]

[[2637, 1814, [james, hurst], [james, hur§],0.595833]]

[[363, 1790, [wilbraham, tollemache], [edward, mofs],
0.45]]

[[2618, 1814, [william, and, george, sidebottom], [williar
and, george, sidebottom], [harryfields, farm], 0.6875]]
[[2803, 1816, [edward, hollingworth], [robert, heap], [roe
cross], 0.9]]

[[2421, 1813, [james, hurst], [occupation, [innkeeper],
thomas, chadwick], [roe, cross], 0.297917], [2422, 18132
[james, hurst], [occupation, [innkeeper], thomas,
chadwick], [roe, cross, land], 0.297917]]

[[284, 1789, [wilbraham, tollemache], [wilbraham,
tollemache]]], 0.337499], [4901, 1789, [wilbraham,
tollemache], [neddy, holt]], 0.112501]]

[[4831, 1795, [joseph, bardsley], [joseph, bardsley], [hc [[932, 1796, [joseph, bardsley], [joseph, bardsley], [hou:

and, garden], 0.148125]]
[[1431, 1802, [widow, wood], [edward, chadwick], [roe,
cross], 0.297917]]

[[4849, 1795, [wilbraham, tollemache], [robert, bennett,

and, james, harrop], [house, and, land], 0.27]]

[[956, 1797, [wilbraham, tollemache], [widow, stead],
[cottage, and, croft], 0.253125]]

[[2241, 1810, [wilbraham, tollemache], [jamesaw],
[garlick, cottage], 0.1125]]

and, garden], 0.140625]]

[[1633, 1804, [joshua, wood], [edward, chadwick], [roe,
cross], 0.297917]]

[[842, 1796, [wilbraham, tollemache], [john, swindells],
[hodge, mill], 0.028125], [897, 1796, [wilbraham,
tollemache], [john, lee], [cottage], 0.1125], [926, 1796,
[wilbraham, tollemache], [james, stead], [house, and, land],
0.1275]]

[[798, 1794, [wilbraham, tollemache], [james, stead],
[house, and, land], 0.126562], [817, 1794, [wilbraham,
tollemache], [james, stead], [house, and, land], 0.126562]]
[[2358, 1811, [wilbraham, tollemache], [robert, bennett],
[late, hills, barn], 0.1125]]

[[4888, 1785, [wilbraham, tollemache], [samuel, doxon], [], [[255, 1E8ilhraham, tollemache], [joel, howard],

0.337499]]
[[4797, 1795, [john, reddish], [john, reddish], [cottage],
0.1125]]

10 [[1311, 1801, [wilbraham, tollemache], [john, reddish],

[house, and, land], 0.675]]

[house, and, land], 0.3375]]

[[1131, 1799, [john, sidebottom], [robert, bennett], [silent,
mill], 0.114583]]

[[952, 1797, [wilbraham, tollemache], [robert, bennett],
[harrops, land], 0.140625], [963, 1797, [wilbraham,
tollemache], [thomas, lowe], [cottage], 0.225], [965, 1797,
[wilbraham, tollemache], [enoch, bretnor], [croft, late,
woolley], 0.196875], [1012, 1797, [wilbraham, tollemache],
[john, lee], [cottage], 0.1125]]
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The overall succession score for thbeest’” summation for any bundle is
assessed against a threshold. Where the threghshtisfied, necessary we
links are createtb extend the chain(s). Where theerall scorés not considered
determinate, no links are madetimore evidence has been sought from other
documentation.

similarity: proprietorand occupiemames

Three dimensionef similarity - of the name®f the proprietorpf the occupier
andof the bundle description - are assessed, extenditite several occupiers
of the several potential bundles elements in the cass# merges and splits.
Assessment of similaritgnakes useof elementary natural language processing
techniques using the Definite Clause Grammars (DCG) extensidtrolog.
Each dimensionf similarity is assigned a score between 0 (no similarity) and
3 (identity). The limited valuef the bundle descriptions underlies the emphasis
on proprietor and occupier nam@s.

Assessment of the similaritpf personal names extends beyond direct
matchingto consider possible transfés family members, business partners,
andin the casef 99-year leases, assignees using sources referendatile 1.
Well-understood problenaf nominal record linkage apart, matching proprietor
names proves straightforward, save insaf as account mustbe taken of
Tollemache long leaseholders, who were not consistently traafadprietors.

As the principal landowner did not disposé the freehold propertyn the
townshipover the period, a specific rule discounted any summations implying
such transfers.

Using similarityof occupiers’ surnames to frame judgments ablokelihood
of successiommakes implicit assumptions about securitf tenure. Locally
where property as held on fourteen year lease, there seémnbe strong
expectations of tenant riglof renewal, andf nominating a successor, which
seem matchedby equally strong presumptions in contemporary treatises
estate management. Tldsnot cleaiin the cas®f annual tenants.

similarity: bundledescriptions

Comparison®f bundle descriptions may entail assessroétihe compatibility
of generic property descriptions wigachother, of the compatibility of generic
descriptions with topographic proper names (definite descriptions)ofatick
compatibility of topographic proper names with each other. Particular attention
is givento the compatibility of parts witleachother (where property units are
being dividedor combined).

Generic property descriptions are recognized as such and compatibility
of pairs of generic property descriptionis assessedy decomposing noun
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phrases (eghouse, mill and land’) into their components and applying
similarity constraints basedn implied physical changes. Thievents, for
example, any built property being part a summation correspondirtg an
unceveloped bundle (described &sy ‘lands’). As work progressed, these
‘physical’ constraints were loosened (allowing compatibitify cottage’ with
‘house’ or ‘cottages’, for example)in recognition of thedr from precise way
such generic terms were actually used.

Topographic names are treatasla special clasef houn phrasesThey are
regardedas attributes of the place® which they refer rather thams rigid
designatorg, so several bundlesn one year maybe describedas ‘Hague
Farm; while ‘Harrop Edge’ is treatedasidenticalto ‘part of HarropEdge’. The
tendency for the referentd namego drift implies that allusionto topographic
features, holdings and localities are not easily distinguished. Fesumptions
are therefore made about the assumed egfeptaces denoted (for example,
‘Nogon,” or ‘Lane End’). For this reason too, the phraS§a Mottram’ in the
township returns astreatedashavingno specific imporiie ‘X in Mottram’ or
‘X atMottram’ are treated identically ‘X’ alone).

Assessment of the similarity between a topographic name and a generic
descriptionis relatively straightforward where the proper name has both
proper element and a generic element which indicates a buildiry\egley
Cottage’), or takesa related form (suchs ‘a cottage, latePlatts’). By analogy
with the matchingf personal nameatove, a similarity scoreof 3 is assigned
to matches suchsthat betweerWoolley cottage’ and ‘Wooleys cottage’, but a
scoreof 2 is assignedo that betweerWoolleycottage’ and‘cottage’. In treating
namesof this specific type, comparisons are also made between the proper
elementof the bundle description and the nawiethe preceeding occupier
(potentially allowing a higher scomf 3 to be assigned). This form can even
justify merges (in the casef thedescription ‘Barbers cottage, Bretnorfield’).
Acknowledging once again typical transfererafereference from landscape
featuresto buildings, there is, howevemp assumption that topographic names
such as ‘Harrop Edge’ or ‘Dolly Meadw’ necessarily denote parcels of
unceveloped land, ango matches including built property are permitted. Thus
the score for a match between such a name and a generic cattsgephland
remainsl.

A specific approach to topographic matching was designedxdtude
the implausible without attemptingn exhaustive assignment of bundles to
geographic locations which patclkyowledge would not permit. Alifficulty
particularly of historic application®f GIS is that it can be difficult to hold
information thats not placeable. Tmake best usef the locational information
inherentn such termas‘at LaneEnd’, a numbebof sublocalities were identified
with which particular bundles mighie associated (deliberately withoutyan
further definition). HencéMudd,” ‘NewMudd’, ‘Mudd Island’ and also ‘Dolly
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Meadw’ were treate@dshaving the propertgf association with the sublocality
Mudd. Most bundle descriptioro not imply association with any sublocality
but when two line entries are compared, bothwhich canbe associated with
sublocalities, a matcls considered implausiblé the implied sublocalities
differ. This allovs useto be madeof locationalknowledge while maintaining
the overall stratgy of building relationships between historic textual data while
permitting locational referende be deferred.

structuralpriority

In casually comparing two line entries for successive years bdlievrefer

to the same proprietor and occupier, higher liabilitythe later year might
be attributed eitherto developmentor expansion. Both possibilities fit the
endurantist intuition that the valuef a persisting object had increased.
Contrarily, it would alsdbe consistent withan individual having relinquished
occupatiorof one bundle and entered into another comprising entiégrent
property. Structural priority refers specificatty the following predispositions
about which changes landscape and occupancy are narkesslikely:

i) a thereis no evidencein the Tollemache estate documentation of an
abandonment of buildings‘&all’ in liability is presumed to imply transfer
of property, unlesst is impossible to identify any plausible set of
corresponding increases;

i) while the ossibilityof lossof valueor appeal are admittethey are treated
asoutcome®f last resort;

iii) give relative values of land and buildings, amdthe evidencef property
constructed, any increasethe valueof an apparently continuing holding
greater than £3(NAVO) is presuméd result from transfer rather than
construction and musie offsetby a fallin liability of another holding;

iv) give theoverall precedence accordadtransfersover new developmeng
penaltyof 1 appliedo any othein situ development; and

v) although ummations that satisfy [2] might include any nuroberoperty
elements and imply any configuratiof property, a penaltys imposed
which increases with the numbefr property elements combined within or
cawvedoutof a bundle.

The penalties associated with summations not prefdrygatrinciplesi, ii and
iii prevent the associated linkages being formed automatitalthe absence
of preferable options chains will remain incomplete and furthéewewill be
necessary.
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ordering

The orderingof line entries within a return playedn important role in

Henstocks longitudinal matching,as before 1815 the Ashbourne returns
followed a consistent street sequence. Ordeisngf much less significance
in the present study because (alphabetic listings agdftyent topographic
orderings were followeth different years. The sequence numbers adaledch

line entry allow ordetto be exploited, however. ¢ any line entry, expected
sequential positions for therevious and following years maye calculated.

When the expected positiatiffers from the actual positiohy less than three
entries, thdikelihood scorés adjusted.

laggedsummdions

When considering succession fram to a particular line entry, summations
are identified andikelihood scores calculated not only for entiieghe year
immediately following (or preceeding)ubalso for more distant years (termed
‘lagged summations’). This allovs identificationof the various intertemporal
effects outlined and assisis identifying those holdings repeatedly divided
and recombinedor whose occupiers alternate. The scores assigned preclude
lagged summations ewbeing preferredo non-lagged ones (therepyeventing
jumping through time).

results:chains, geographic referenaad audit

Each time the procedures are run, (ie the rules are appliedfactlg a series

of chainsis created, together with the link information requitedoroduce an
entire graph. Each chain represents a continuous path between burtdlgh th
time. An exampleof a chainis providedin Box 1, while the entire reconstructed
graphis illustratedin Figure 3a (a, b and c), the thicknesd the edges in
Figure 3a being proportional to the associated notional annual value (NAVO).
Theinformationassociated with each chain includes together with the suceessiv
estimatesof NAVO, the contenbf the line entry corresponding to successiv
vertices (and also a referenieits geographic ‘patch’ as described below). It
also includes the imputed circumstanoéthe chairs origin,of its termination,

and of critical events withinit (suchas gaining value frompor losing value

to another chain) together with matched information from Tollemache estate
documentation where applicable {a8ox 1).

Each chains identifiedby the numbenof its starting verte, thatis the unique
referenceof the specific line entry. A chain may origindig being ‘split from’
another chaingr be treatedas ‘expected tilt’ in the casef properties matched
with a Tollemache99-year building lease. The origiof chains startingn

154



GqaT

»
»
oo
iy o
™
4 o
= ™
w 1305 s
" -
s
=
i
52
o0 3
iz
=
5
o
“ &
w31 - - - s
2599
1s;
s - 10
e
= am
= 1840
“ — - 1593
. - [
o 3 _ - - wrr un
"
an0
u
e -
are
- a2
™
i e @38

Figure3a. Mottram4in-Longdendald_and Tax Graph 17841829; Tollemache Estatiarger properties extain 1784.
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Freeholds 1784: 1 Cresswell (Lowe from 1785); 2 Kersttapstock; 9 Harrison; 42 Parish; 53 54 55 56 5862040 3330 3575 Stamford &
Warrington; 61 Church; 1863 Shaw Chains 11 (Shaw Jl@8d 26 (Hill 1784) are included in Figure 2a (asdme years Land Tax liability for a
constituent bundle also includes property subject tieMache freehold)

Numberson the horizontal axis denote yezfrassessment; numbensgrey for 1799 indicate the 'patch' occupm®dthe chainn that year (see text).

All other numbers denote the start of specific Chains.

A number in a rectangular box denotes a Chain origigatith new construction; numbers in red indicat fhroperty appears to have been
previously untaxed. Italic script indicates a Chain reptasgonly an inter-temporal adjustment associated letility of a deceased occupier.

Bundles (vertices) are represenbgcblack points. The thickness edgeis proportionalto the notional annual valwe property (NAVO) transferring
to the bundle at its right hand side

An arrowheadnanedge indicates that liabiliiy regardto the bundleon the rightis exonerated and hence changegalue (NAVO)
arising from new physical development cannot be traced

Figure 3c. Mottram-in-Longdendald_and Tax Graph 1784-1829; bundles controllegother freeholders.
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Box 1: A SpecificChain: Chain 10; Cooper Holding At Hague; Tollemache Estate H

Each chains representedsa Prolog list. Each elemeintthat listprovides information for a specific year. Each elenieitself a list which
takesthe form[ldentifier, Yea.Proprietor,Occupier,Bundi&ollemacheParcels, Sum_Assessed, NAVO, Patch].WhBrendle corresponds a

serieof parcelonthe Tollemache estate, these appsarlistin the Tollemache Parcels slot (italicized here)enilise[] appears. The
information about any Tollemache parisshiso orderedsa listof the form [Identifier, Alpha, Num, Parcel, Sgmetrealue]. Alpha and Num
together (eg h8), reféo the missing estate map. The reconstructed veasitihis map forms &ey source for the mapf Land Tax patches for
1799 include@sFigure 6.Chairl0remained with the Cooper family, throughout tvasaugmentedyy additionof William Oldhanis Old

Gatein 1804(involvinganintertemporal adjustment)1[p, 1784, [wilbraham, tollemache], [william, coopgfjague, farm]f], 1.2375, 22.0,

10], [74, 1785, [wilbraham, tollemache], [williamgoper], [hague, farm], [[100,, 8, [great, arney, road], 16617.4, 14], [1019, [little,
arney, road], 6576.15, 20], [102,10,[long, croft], 5918.53, 25], [103), 11, [dodds, butts, and, little, brow], 6095.58],2004, h, 12, [top,
of, arney, road], 1011.72, 25], [10%,13, [wheat, croft], 303.515, 40], [106,14, [higher, croft], 961.129, 40], [10%, 15, [wall, hey
meadow], 16086.3, 35], [108, 16, [sik, meadow], 4173.32, 25], [108, 17,[new, meadow], 9434.24, 20], [11®,18,[brow, alove, housge
and, homesites], 1947.55, 40], [93.1, [higher, banks], 19247.9, 5], [94, 2, [middle, banks], 9484.83, 5], [9B, 3, [lower, banks],
1315.23, 8], [96h, 4, [lowermost, banks], 20335.5, 5], [947,5, [catt,tor, meadow], 14315.8, 10], [9B, 6, [farmost, field, and, wood],
14771.0, 5], [99h, 7, [middle, field], 10623.0, 20]], 1.2375, 22.0, 1[142, 1786, [wilbraham, tollemache], [william, quoer], [hague, farm],
[1, 1.2375, 22.010], [212, 1787, [wilbraham, tollemache], [william, quer], [hague, farm]], 1.2375, 22.0, 10], [290, 1789, [wilbraham,
tollemache], [william, cooper], [hague, farrfi], 1.2375, 22.0, 10], [369, 1790, [wiloraham, tolleine], [william, cooper], [hague, farni],
1.2375, 22.0, 10], [456, 1791, [wilbraham, tolletmel; [william, cooper], [hague, farm, 1.2375, 22.0, 10], [552, 1792, [wilbraham,
tollemache], [william, cooper], [hague, farrfi], 1.2375, 22.0, 10], [652, 1793, [wiloraham, tollaine], [william, cooper], [hague, farni],
1.2375, 22.0, 10], [752, 1794, [wilbraham, tolletmel; [william, cooper], [hague, farm, 1.2375, 22.0, 10], [4767, 1795, [wilbraham,
tollemache], [william, cooper], [hague, farrfi], 1.2375, 22.0, 10], [851, 1796, [wiloraham, tollaine], [william, cooper], [hague, farni],
1.2375, 22.0, 10], [1003, 1797, [wilbraham, tolleme], [william, cooper], [hague, farn], 1.2375, 22.0, 10], [1101, 1799, [wilbraham,
tollemache], [william, cooper], [hague, farm], [[&, 6, [farmost, field, and, wood], 14771.0, 5], [104.7, [middle, field], 10623.0, 20],
[102,h, 8, [great, arney, road], 16617.4, 14], [1039, [little, arney, road], 6576.15, 20], [104, 10, [long, croft], 5918.53, 25], [108, 11,
[dodds, butts, and, little, brow], 6095.58, 20]061h, 12, [top, of, arney, road], 1011.72, 25], [18713,[wheat, croft], 303.515, 40], [108,
14, [higher, croft], 961.129, 40], [109, 15, [wall, hey, meadow], 16086.3, 35], [110,16,[sick, meadow], 4173.32, 25], [11k, 17,

[new, meadow], 9434.24, 20], [1112,18,[brow, atove, house, and, homesites], 1947.55, 40], i95, [higher, banks], 19247.9, 5], [96, 2,
[middle, banks], 9484.83, 5], [9, 3, [lower, banks], 1315.23, 8], [98, 4, [lowermost, banks], 20335.5, 5], [99,5, [catt,tor, meadow],
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14315.8, 10]], 1.2375, 22.0, 10], [1201, 1800, pralham, tollemache], [william, cooper], [haguenfigr[], 1.2375, 22.0, 10], [1291, 1801,
[wilbraham, tollemache], [william, cooper], [housand, land]]], 1.44583, 25.7036, 1291], [1392, 1802, [wilbrah&mliemache], [william,
cooper], [house, and, land], 1.40625, 25.0, 1291], [1505, 1803, [wilbrahamgimiache], [william, cooper], [hague, farnfi], 1.2375, 22.0,
1505], [1596, 1804, [wilbraham, tollemache], [walin, cooper], [cottage]], 1.40625, 25.0, 1596], [1697, 1805, [wilbrahamgtolache],
[william, cooper], [cottage]]], 1.40625, 25.0, 1596], [1799, 1806, [wilbrahamletmiache], [william, cooper], [house, and, lar}l],1.40625,
25.0, 1596], [1903, 1807, [wilbraham, tollemaclfe]lliam, cooper], [house, and, land], 1.40625, 25.0, 1596], [2007, 1808, [wilbraham,
tollemache], [william, cooper], [house, and, lar{§i],1.40625, 25.0, 1596], [2112, 1809, [wilbrahamgimlache], [william, cooper], [house,
and, land][], 1.10625, 19.6667, 1596], [2249, 1810, [wilbrahtotlemache], [jo, cooper], [house, and, larj§i]1.40521, 24.9815, 1596],
[2294, 1811, [wilbraham, tollemache], [betty, codpfhouse, and, land]], 1.40521, 24.9815, 1596], [2431, 1813, [wilbrahtotiemache],
[betty, cooper], [house, and, land], [[1005, [catt,tor, meadow], 14315.8, 14], [104, 6, [farmost, field, and, wood], 14771.0, 8], [1027,
[middle, field], 10623.0, 20], [103, 8, [great, arney, road], 16617.4, 16], [1049, [little, arney, road], 6576.15, 24], [108, 10, [long
croft], 5918.53, 30], [106), 11, [dodds, butts, and, little, brow], 6095.58],2%07,h, 12, [top, of, arney, road], 1011.72, 25], [18813,
[wheat, croft], 303.515, 24], [108, 14, [higher, croft], 961.129, 40], [116, 15, [wall, hey, meadow], 16086.3, 40], [111.16,[sick,
meadow], 4173.32, 45], [11R, 17,[new, meadow], 9434.24, 30], [118,18,[brow, akove, house, and, homesites], 1947.55, 40], [2Q8, v,
[old, gate], 14695.2, 18], [96, 1, [higher, banks], 19247.9, 8], [9,2, [middle, banks], 9484.83, 12], [98, 3, [lower, banks], 1315.23,
10], [99,h, 4, [lowermost, banks], 20335.5, 6]], 1.40521, 24.98196], [2550, 1814, [wiloraham, tollemache], fpetooper], [house, and,
land],[], 1.40521, 24.9815, 1596], [2666, 1815, [wilbrahtotiemache], [betty, cooper], [house, and, lafid]1.40521, 24.9815, 1596],
[2780, 1816, [wilbraham, tollemache], [betty, codpfhouse, and, land]], 1.40521, 24.9815, 1596], [2897, 1817, [wilbrahtotiemache],
[betty, cooper], [house, and, land], [], 1.40524.9815, 1596], [3007, 1818, [wiloraham, tollemacfiegtty, cooper], [house, and, lanf],
1.40521, 24.9815, 1596], [3125, 1819, [wilbrahastiemache], [betty, cooper], [house, and, lafid]1.40521, 24.9815, 1596], [3246, 1820,
[wilbraham, tollemache], [betty, cooper], [housedaland][], 1.40521, 24.9815, 1596], [3361, 1821, [wilbrahtotiemache], [betty
cooper], [house, and, landl], 1.40521, 24.9815, 1596], [3480, 1822, [john, tolehe], [betty, cooper], [house, and, lafid]p.967708,
24.9815, 1596], [3609, 1823, [john, tollemachegtfta cooper], [house, and, lanff],0.967708, 24.9815, 1596], [3729, 1824, [john,
tollemache], [betty, cooper], [house, and, lafig]0.967708, 24.9815, 1596], [3851, 1825, [johngimihche], [betty, cooper], [house, and,
land],[], 0.967708, 24.9815, 1596], [3972, 1826, [johngimiache], [betty, cooper], [houses, and, fafm.967708, 24.9815, 1596], [4097,
1827, [john, tollemache], [betty, cooper], [houses], farm, at, hagud], 0.967708, 24.9815, 1596], [4228, 1828, [john giwihche],
[thomas, and, holland, cooper], [houses, and, fatphague]f], 0.967708, 24.9815, 1596], [4371, 1829, [johngiwiache], [thomas, and,
holland, cooper], [houses, and, farm, at, hadlie),967708, 24.9815, 1596]]
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1784is describedas‘censored.” All other chains are initially consideréal hawe
an ‘unknown’ origin, though most have subsequently been reclassi§iatbw
built’. Chains may end whenthey aremerged into another chaimr in 1830
after whichthey are‘censored’, or in ‘unknown’ circumstances. The extent and
characteof these unkman origins and terminatioris considered below.

Inherent within each chais animputed development history, complemented
by a locational history. A chain comprises one more subchains each
corresponding to a geographpatth. The geographic footprintf a chain
obviously alters as holdings are combimedlivided, lut each of the subchains
that stretch between such events correspdndsa fixed (though initially
unknown) geographic patch. The specification of subchains, and luénce
patches, restsn the separation of those changesotional value arising from
changein geographic extent from those others ttuphysical development and
intertemporal adjustments.

Potentially, therefore, a chain mighe thoughtof notasa one dimensional
object attenuated through timeytka three dimensional object - the additional
dimensions allowing representation @b footprint at the time of each
successive Land ak assessmerit. The final processing step - locating the
patches geographicallyis largely distinct from generatioaf the chains, and
predominantly inelvesclerical rather than computational effort. This matching
restson the one handn the informationin the chains themselves, aod
the other the availabilitypf appropriate cartographic sources. The locational
evidence attachei the chaings of two forms. The first der@sfrom matches
with estate documentation which (where appropriate) associateathes n
of parcels held orl4-year lease with specific patches, and from matches
with property subjecto 99-year lease. The second comprises the suceessiv
descriptions of enduring featurpsovided by the chains themselves. Although
many individual bundle descriptions (when present) rhayninformative (eg
‘cottage’) or now untraceable, an entire chain frequeptlyvides oneor more
recognizable descriptions (égottages on PingotLane’). Problems remain in
locating cottage property which are discussed bef@in Henstocks study of
Ashbourne, therés some reliancen the TitheMap (of 1846in this case)A
computational reconstruction of a lost Tollemache estate plan produced fo
sister project relying on higher quality plaofsthe 1840sand a rangef other
materialprovides the other principal cartographic resource.

audit:can the chaind®e completed?

Although later sections attempgb draw out emergent understandings of
urbanization promptedr supportedby the reconstructed chains, the present
concernis simply with the extento whichit is possibleto complete them. This

provesvery satisfactory; Table provides some summary statistics. There are
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Table5. Completionof chains; numbeof bundlesn chainsby status.

Termination
Known Unknown Total
Known number 4461 15 4476
Origin pct 97.2 0.3 97.5
Unknaowvn number 77 36 113
pct 1.7 0.8 2.5
Total number 4538 51 4589
pct 98.9 1.1 100.0

Table 6. Chains endinginexpectedly.

Origin Term Occupier Property N¥#0 Chain Comment Unkmwen Bundles
Year (years) Origin?
1790 14 John Richardson [] £2 412 Wealth? j 15
1790 99 Joseph Dewsnay [] £2 391 lost . 4
1791 1 Samuel Richardn cottage £1 534 Wealth? j 18
1795 99 JamesShaw Silent il £2 4843 lost . 11
1813 99 Joseph Band 0 £2 2398 Wealth? j 3

All 51

4589 bundlesin total, eachrepresenting a property objeat a pointin time,
which using the methods outlinednbe arranged intd 86 chains, defining the
Land Tax graphin Figure 3a(a,b,c)ln contrastto the fixed property objects
case, only five chains simply continue with a constant notivakle from
1784 throughto 1829 (implying both unchanging boundaries and the absence
of material development affecting Lanexlassessment).

Overall, 4461 bundles (97.2%) occupy a plécea chain for which the
circumstance®f origin and termination are botknown. Thirty six bundles
(0.8%) form partof a chain where neither the circumstanoérigin or of
termination are cleain 1784, the township \&s assesse@s sixty bundles
(excluding tithes and official salaries), fifty threEwhich define chains which
canbetraced directly througto 1829. Segnof the remaining ten wemaerged
into others and two incurred some radical rupture. Nidrike chains beginning
in 1784become untraceable.

Chains begiror endunexpectedly when the logic set albve failsto capture
the practicesof the assessordhey may also begimnexpectedly when e
propertyis built. Problemsof continuity are thus more easily understood by
focussingon chains that endnexpectedly (which are listad Table 6).
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Though the inconsistencies seem modest, mb#te brolen chains appear
to arise from changes the untard residuum. Sometimes such changes seem
to result from the personal circumstan@dsan occupier, consistent with the
interpretationof statutein Table 1. Thus while letto Samuel Richardsora
Tollemache cottage withn unusually low NAV (£1) asassessed for Land Tax,
but ceased tde traceable after his death. Marenvincingly, a Tollemaché&4-
year let withanunusually low rent awsnot assessed for LandXdwhile occupied
by Jacob Jacksorubbecameso onceit wasoccupied by the wealthy attorney
Robert Bennett*. Other brolen chains seem to reflect possibly systematic
changesin the magin of the untard residuum. Thusin 1813 when the
assessment seems especially assiduous, two additional holdings were assessed
for the first time althouglthey had been built some years earlier, though given
the valuef the property theiprevious exclusion might have been a matter of
policy.” Moreover, with the localevaluation of 1822, the Earl of Stamford and
Warringtoris plantation appears for the first time, which migatmorelikely
to be oversight. Nevertheless, it seems clear both that these inconsistencies are
modest, and that the method adopted goes quitsg sowards unravelling them.

audit:can the chain®e placed- and with
what degreeof precision?

Eachof the 4705individual bundles asassignedo a patch, thereby defining
324 distinct patches. Som268 (82.7%) of them carbe located. Br the
remaining56 (17.3%), different solutions are possible.Figure 4 illustrates
the extento whichit provespossible to locate the patchag mapping (where
possible) the footprimdf the chaingn a single yeard799.Each numbeshown
onFigure 4 corresponds a chairshown on Figure 3a(a, lor c) atthat particular
stage.

The easeor difficulty of locating a particular patch depends fundamentally
upon the richnessf the clusterof descriptions associated with the chaim
the one hand and the cartographic resoorcéhe other. There are, howeyver
two mediating considerations: the geographic configuraifaie patch itself,
and the extendf changesn occupancy betweeb830,and the timeat which
cartographic swey wasundertaken. These are consideretlirn.

As the amountof descriptive matter brought together within a chain
increases, the chancef locating the patch impwres, een though many
individual bundle descriptions may be either entirely uninformateg
‘cottage’, or ‘house andland’) or now untraceabl@Badgers Hall’, ‘Bolton Hill’,
‘Baron (or Barren) Allg’). Cottages traceable onby their occupier are thus
hardto place and hence only 73.%8bpatches with a N¥O of £2 or less can be
locatedasopposedo 86.0%o0f other patcheasTable 7shows. Locating such
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to Manchester

to Woodhead

9999: parbf Stamford Estate which cannot be assigoelspecit patch
-1: untavedland (Stamford plantation and places of worship)
Partsof Tollemache estate which cannot be assigo@dpatch are shaded yellow

Figure4. Land Tax PatchesMottram-in-Longdendalel 799.
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Table7. Percentagef all patches traceable’84-1829;by circumstance.

Stamford Estate Other Freeholds All
Traced 19.4 90.6 82.7
Untraced 80.6 9.4 17.3
All 100.0 100.0 100.0

Entire Township

Cottage Holdings Larger Holdings All
Traced 73.9 86.0 82.7
Untraced 26.1 14.0 17.3
All 100.0 100.0 100.0

Township Excluding Stamforistate

Cottage Holdings Larger Holdings All
Traced 74.7 96.6 90.3
Untraced 25.3 3.4 9.7
All 100.0 100.0 100.0

patches dependargely on continuityof occupancy between 1830 and the time
of the Tithe Commutation susy.

The rangeof cartographic resourcesis obviously critical. Br patches within
the Tollemache estate, the availabitifya digital plan reconstructexh the basis
of the Tithe map, surviving booksd reference and other textual and graphical
sources mves very valuable. Chains are lie#t directly to parcelon 14-year
leaseas reconstructed. ¢t patches within the Stamford and Warrington estate,
no special cartographic sources are currently available angrtivissa problem.

In the casef the other minor freeholds, the chains dedigre not complex and
hence the Tithe mag.ffices.

Configuration of holdings has less obvious effects. Where a freeholding (for
which no estate maps available) comprised several contiguous patches with
different occupiers, the possibilitf definingtheir limits depends entirelyn the
extentof changesn occupancy betweelB30and the tithe commutation sy
of 1846. The configuratiorof patches corresponding 14-year Tollemache
leases also caughfficulties. Although the locatiomf the agricultural parcels
includedin such leaseis known from thereconstructior(however scatteredhey
may be), the locatioof disjoint cottagess notknown. Once again, the feasibility
of locating such cottages dependthe extenbf change# occupancy between
1830and 1846.

Ultimately, therefore, where the Tithe Map is the only cartogragsicurce,
the most critical consideratias the extent of changesin occupancy between
1830and 1846. Turover of tenanton the Stamford and Warrington estatasw
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such thafit provespossible to locate only sewof its 36 patches (19.4%). The
specific patterrof turnover on the Tollemache estate that period allws that
75% of cottage holdings cédoe located (It this shouldbe compared with 97%
of larger holdings).

reconstructing urbanization: tipetternof land allocatiorand
development

The chains deried from surviving Land @x records expose a period of
substantial change, revealing the chronology and patierevelopment in
remarkable detailThey establish the succession of occupigirsa changing
mosaic of holdings, andof an expanding stockof building, providing a
framework for organizing and making sem$durther materials.

Overall,they rewealthree phases:

Phase 1. 1784-1804; A ‘considerable increase:” developmenbf village by
petty capitalists guidetly the landed interest, witacive subdivision of small
farms, creatiorof new cottage farms and the establishnwdrfirst generation
machine spinning factories;

Phase 2: 1805-1825; The ‘finished town:’ establishmentof second
generation spinning and calico printing factories, witansificationof housing,
and the transfesf controlof cottage propertio larger capitals;

Phase 3: 1826-1830; Minor Dispersed Development; resumptiorof small-
scale developmewin the Tollemache estate.

Phase 1: 1784-1804; A ‘considerable increase’:

Unlike neighbouring townships, Mottram had experientittieé of the rapid
demographigrowth typicalof proto-industrializationAikenin 1795 observed
that ‘it is only of late years that the wm has had any considerable increase,
which has been chieflpt the bottomof the hill, tut some latterlyon the
top’””. The chains allow that perioof increaseto be reconstructed and more
surprisingly point towards sonud the processes underlying his observation.

Chaining indicates that thggowth wasalmost entirely within the Tollemache
estate. Chains begasthe 14-year leases af 771 cometo an end, making way
for the 1785 ‘tack.” It was alsoin 1785 that Wilbraham Tollemache secured
the Parliamentary Act allowing hito grant long leasesn his Mottram estate
(overcoming limitationsof tenure shared with other major landownétsjhe
new ‘tack’ providedan opportunity for change, and the powsovidedby the
Act wascritical to the program of subdivision and physical developrslewn
by the Land &x chains (see Figur&aand3b respectively).

Neither a recoraf the 1785 ‘tack’ nor a contemporary segy survive, but
the chains rexalits effects. Opportunity astakento breakup the two tenant
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farmsto the east of the Manchester turnpike (Chains 41 and 52), relgdsiag
immediately adjoining the road for development, the remaining pagalsr
being packaged into smaller bundles (Chald$, 117 or 118) or assigned
to other very small scale holdings (augmenting Chains284,27 and 59).
Single parcelof land adjoining the Woodhead and Stockport turepikere
separated from former holdings and assigioggublicans (Chain&5 (Bennett)
and39 (Goddard)). Elsewhere, cottages were severed from the small\éttms
which they had beemreviously let (reducing Chain 7). Theverall effect of
the 1785 changes across the Tollemache Mottram estatgtavre-configure
holdingsin a form more attunetb the patterrof demand, reducing their typical
size and presumably contributirig the increasen rents per acre discussed
below. Morever, the apparent rigidity df4-year leases did ngirevent further
subdvision after1785.Betweerl786and 1787, Thoma3ardwells farm (Chain
47) was divided so asto create fourcottage farms; (Chains197, 255, 253,
256), at minimal expenseo the landowner as existing buildings provided the
dwellings®.

Developersof the ‘middling sort; representing a specificombination of
work andproperty’ (in the spiritof Lubow®) re-centred the village. New housing
built on the roadside plotdy the surgeon James Stead (Chdif7) and by
Thomas Chadwick, a woollen clothier (Chdi29) became subjet¢b Land Tax
by 1786.By the same year, William Garside, a shopkeeper, had builBiisn
Alley’ (Chain198)in what wasbecoming the coref the village near the junction
of the three turnpikes. Alongside, the tailor Robert Hamilton completed th
property subsequenthtyled ‘Grocers’ Hall’ (Chain 199), and Wagstafs mill
(Chain771)wasbuilt adjoining a farm house built a century before, a remrfant o
a holding evidently divided before the period examined. All theskthe benefit
of 99-year leases; the matkwasunmuzzled, bt regulatedby the aspirations of
the Tollemache estate.

Chainingshows how the releasef further parceldy the principal landowner
allowed for thickening and extensiofthis core (see Figure 3b). Housebuilding
by the publican-farmer Samuel Coak the Pit Croftby 1791 (Chain 528),
drewit southward®n the Stockport turnpik while developmenby the weaver
Joseph Bardsley (Cha#i2) extendedt northwardson the Stalybridge road.
By 1790, Thomas Cardwell, the farmer whose holding had been divided into
cottage farms, had completed the first housing'Brick Croft” (Chain 390),
the remainder being incrementally built-out and subdivided, chgnigands
repeatedly before developmerdsultimately completeih 1813.

While mostof thisacivity contributedto the formatiorof a minor commercial
centre -‘a sortof market” as Aikenputit, atits peakin 1791, building started
at the hamlebf Mudd - the topof the hill whichhe described. ThomaShaw’s
houses (Chai®36) and Jonathan HadfieklBadgers Hall (Chaif35)of 1791
were followedby Joshuainns’ Bolton Hill (Chain636) from 1792.Again the
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developers weref the middling sort, bt rather than the craftsmen-shopkeepers
of the new village core, twof the three (Binns an8haw) were cotton spinners
and aspirant industrial capitalists w1796 together secured a lease for an
ambitious schemto create a water-powered cotton nagittHodge neer in fact
built.8*

Chaining also indicates the attenuated peabthcremental developmenh
individual plots. Setting the evidenoé the chains alongside documentary and
photographic materiait becomes clear that the basic development whitee
period were usually single housaspairs, frequently abutting existing buildings
(see Figures 5 and 6). Within any particular Larak Thain, incremental
development appeaiss increasesn NAVO of betweenl0 shillings (£0.50)
and £2 not attributable to transfef property from others. Figure shows the
aggregate valuef these incremental changes yégryear, highlighting their
significancein the late1780sand into 1791/2 . Mucbf the property built in
this way at the village core wsevidentlypoar, and vasdemolishedn the early
yearsof the twentieth centuryAt Mudd too, incremental accretion once again
produceda numberof irregular tumble-dan houses’ 2

Closely spaced parallel terraces playedpartin this formof urbanization
(althoughthey typified the later Broadbottom colony). Indeed, the building
plots released 0®9-year lease were too narraw permit this. Instead, the
discontinuous ribbonf development meant occupi@fsthe new property might
still occupy garden land and grazing land rented separately. In tehacabsf
propertyit was not possible 4in Malcomsors terms -to provide ‘for on€s
own needsby ones avn efforts, without the mediatioof wage-emplgment’®,
but accesgo meansof subsistence as possible. The development forms of
the townshipin the 1780sand 1790s thus haub necessary direct connection
with proletarianizationThey were consistent with the extensioha mixed
marketized cottage economy, and the small-scale developers frequenibyeal
(adjoining) land for fourteen-year terms, allowing themtheir tenants the
possibility of cow keeping. Moraver, the particular pressuied demand for
small area®f pasture and grazing abutting the villagetrongly suggested by
the patterrof Tollemache rents and increageshose rents.

Alongside those changeés the closing yearsf the late eighteenth century
that appeato reflect the lateflowering of a proto-industrial economy - or
rather one basedn pluriactivity - the Land @x chains also track the onset of
industrialization properOn the Tollemache estate, chainislpws both minor
textile development intercalat@dthe village andarger-scale machine spinning
on riverside sitesat the southern limibf the township. Chaining sths the
severance oén old fulling mill - Hodge Mill (Chain68) - from a small farm
(Chain4) subdividedin the 1785‘tack’ (also forming Chain 66)t shows the
succession of its occupiers and following realignnodrtiusiness interests, the
constructionof an adjacent factory - Wharf Mill (Chain 1108)by 17998
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Figure 5. Incremental Development. Building A with three steps predates the
rebuilding, appearingn a lease plamf 1789 as a saddles shop ands part of
Chain 276. The property which extenitisB, is accounted for within Chain 38,
its construction presumably correspondingan increasen its annual valuef £1

in 1792,0r a further increase dflin 1793. Property C occupies a site accounted
for within Chain 40. A notional valuef £1.50in 1784 increased t63 by 1792,
and £3.50by 1806. The site as granted a99-year leasdn 1796, including an
area where development htaken alreadytaken place (Source: Tameside Image
Archive; Copyright Tameside MBC).

Beyond the limitof the principal landlord estate, the LandaX chains track
the constructionf Thomas Lave’s mill (Chain740)on his family’s freeholdoy
1794,andits absorption once again into Chainrithe deathof his father
Chaining shows, however, that en the reconfiguratiorof land uses and
the patternof development accompanying machine spinning did not begin
constitute urban forms typified byonfined streets’. Alongside a demand for
workers’ housing, machine spinning induced a demand for land folingraz
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Figure 6. Incremental Development. Samuel Cools development first appears
as Chain 528in 1791 with a notional annual valw# £2, being subjecto a
99-year lease from Wilbraham Tollemache dated JanlLi@®®. With incremental
development, the value rose £3 in 1793, andto £3.50in 1806.In 1815, the
property vassplit forming two further chains- 2778 and 2&88bpyright: Author).

horses, pasturing cattle agdowing fodder crops, leading displacement of
householdsergagedin more traditionalacivity. In the caseof Hodge Mill,

a single terrace &s built unrelated to a street systeim,nearby pastureland,
accommodating erkers and collective loomshops (Chain 835). Chaining tracks
the blocks initial constructioron landtakenfrom the holdingpf farmer-clothier
John Lees (Chain 3its later extension and the subsequent increasetional
value as adjoining land \as transferred from Lees (presumably a cow ground
for the benefitof the occupiers¥. Chainingshows that through the 1790s
the demandof incipient cotton capitals fofagricultural land” prompted the
displacement of long-settled families - Bowers (Chains 4 @8)dand Lees
(Chain3) - who perhaps epitomised the traditional dual economy, culminating
in the subdivision ofLees’ Hurst Clough farm in the tack of 1799, and

169



August 7, 201-

Time: 02:36pn ijhac.2014.0127.te

Peter Bibb

B Further Development
20+ Il Al Development

Value (NAVO)
o
1

T
785 1783 1791 1706 A7 1800 1800 1803 1800 1812 1815 1818 &1 1B 187 18W0

Year

‘Further Dewlopment’ refersto the notional valuef built development
undertaken within anbundle, other than development in the year the
bundle first became taxable.

‘All Development’ refers to the notional valuef all built development
undertalenin any gienyear, including development withtexed for the
first time and ‘further development as defined ae.

Figure 7. Notional annual value of new built developmentottramin-
Longdendale 1784-1829.

assignment of a further portiadn Moss (Chain 835,1108), the cotton spinner
who controlled Wharf Mill. Thus althougin this locality land ownership was
highly concentrated, the demaofiboth craftsmen andf machine spinners had
continuedo stimulate fragmentatioof holdingsin contrasto pervading trends
and theconventional wisdonof estate management.

Phase 2: 1805-1825; The ‘finished town’:

Analysis of the chains suggests a nearkhangen the patterrof development
and the organizationf housing with the openingf the nineteenth century.
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Apart from changat Hodge discussed, thieack’ of 1799involved little further
subdivision of holdings. & whatewer reason, possiblyan acive policy of
restraint, new housebuilding ceased the Tollemache estate, and Mottram
becamea ‘finished town’.®¢ The remaining plots on Brick Croft (Chains
875 and 876) transferred between petty capitalists without developmeht unti
constructionon of Chain876 in1813by the publican William Warhurst. With
restraint came intensification and escalatafnrents, with rentof cottages
securing twice their rateable vallwy 1818, and yieldson cottages double
expectatiorby 182687

The balanceof forcesdriving changein the new century, and the physical
characterof development, seem quitdifferent. Factory-based industry came
to the fore, while somef the first generation machine spinning businesses
disappeared. Most significantly, the Sidebottom brothers - locadtgdomajor
capitals - established Broad Mills and the adjoining Broadbottom colomgjtbut
the Tollemache estatat the southern limitof the township (Chain 1627).
Although chaining cannot trace subsequimvelopmenbecaus®f exoneration,
other evidence highlights the statifference between the physical configuration
of housingin the colony and that elsewhere in the township. These parallel
terracesn their tightlyconfinedcomplex, emblematicof proletarianizationwere
the principal additiomo the housing stocia the period®

While physical developmentas restricted, the township economygrew,
becoming dominatebly large-scale textile manufactufé.Developmenby the
Sidebottoms apart, the Lan@xchainsshow that opportunities offereldy the
early mechanizatioof calico printing were realizedy Samuel Matley and Co
who tookover Tollemachepropertyat Hodge following the collapsef the earlier
spinning partnership (Chain 68). Despite the sodléhe physical investment
by this second major capital which the chains suggest (an inaé&22.25
NAVO in 1805-6), the Matlgs built no further workers’ housing. Ratherthey
intervened in the supplgf housing spacky buyingup property builton long
leasen the preceeding period. Besides the block contrbiettheir predecessors
at Hodge (Chain 835)its second floor loomshops divided provide further
accommodatiorthey acquired housing constructeithe heighof the boom by
Jonathan Hadfieldt Mudd (Chain 633§°

Although chainingshows that building had virtually stoppesh Tollemache
land, successive Censuses (1801,1811,1821) demonstrate thaintber of
householdsn the township continuetb grow at levels outstripping building
by the Sidebottom¥. Property use thus intensified. Muaf the building
developedby the boom which Tollemache had promotedswoughtup to
provide workers’ housing. The chainshow that the interests inWwed were
not limited to industrialists suclas Matley, who mightbe motvatedat least
in partby their avn needto secure labour peer. Centrally, chaining exposes
the hitherto unrecognized matkmaking roleof the local attorney and rentier,
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Robert Bennett. Evidently a mai substantial means holding BaokEngland
debt, by the closeof the eighteenth centuitye had becomecively involved

in its growth. He had played a transitory rola Silent Mill (Chain 4843), an
enterpriseof John Sidebottom, twof whose sons controlled the Broad Mills
comple. By 1795,Bennett had both himself built new propesty99-year lease
(Chain 4842), andrgagedn a serie®f transfers allowing further subdivision of
Harrops holding and creatioaf housing oubf its stable (Chain 4789). Chaining
shows Bennetts transitory direct imivement before the property passedhe
Manchester liguour merchant, Henry Cardwell, while Bermeitcountook
shows thatheretainedaninteresias Cardwells mortgagee.

After 1800, Bennetts role grew as he acquired properties demised by
Tollemache for99 years, including housing developedthe preceeding spurt
of growth by the woollen clothier Thomas Chadwick (Chag)and the cotton
spinner Thomas Shaw (Chain 53Ble took older cottage property demised to
JohnSykes(Chain 21), and that property demigedhe publican Edmund Hill,
creating further housing oof his barn (Chain 2145). Bennett, mover, played
an important rolein providing mortgage finance for the final developments on
building leases granted the periodf expansion (eg Chain 878)Renting out
land thathe held from Tollemache onl4-year lease (including Chathand
1875) - not merely parcelsf meadav but gardens and pigcotes gave Bennett
further income streams, and influenoeer what remainedf the ‘cow and
cottage’ systemin its continuing form, and thprovisionof housing space with
nolandatall.®

The Land ‘&x chainsshow, morever, that the major cotton spinning and
calico printing capitals also cante control substantial aread pasture land
and grazing. The Sidebottom brothers succeddefieehold land formerly
held by two lesser freeholders - e (through Chainl) and Kershaw (Chain
2), kut leased nothing from the principal landlord. Subsequent development
on those freehold bundles (limiteid fact to substantial mansions for their
own occupation) canndte traced through the LandaX returns, becausiey
purchased exoneration ontieey came into possession of the property. Matle
secured Tollemache land including not only that leasethe spinners that
preceeded them (Chain 68ytlook the adjoining Hurst Clough holding (Chain
3) from 1810and the farnpreviously occupiedy the publican Samuel Cook
(Chain31)from 1824.

Phase 3: After 1825: ‘Minor Dispersed Development’:

The final yearf the surviving Land @x record form a codicilo this account,
indicating a new periodf constructioronthe principal landlor estate (Chains
41967, 4223,4225,4269), following a fluwf building leasesAn estate swey

of 1826, preparatoryto a new tack, perhaps signalled this change, noting that
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Matley’s houseat Hodge (Chair835) made a returnf 12% per annum, roughly
double that expected.

The patternof land release as similar to that of the period before 1805,
with the blocks longer, Wi still widely dispersed. The LandaX chainsshow
developmenin 18280on Tollemache land nearubdistinctly separate from, the
Broadbottom colony. John Clayton, a publican-shopkeeper, develdgesh
House 350nto the west. William Loughridgs terrace s built 250 metres
to the north, surrounddaly pasture land which the chaislow wastaken from
Brown Road Farm (Chain 4270). Any suspicion that this continues a pattern
of thirty years before seems confirmagdroughly contemporary comment that
‘Loughridge wants a cow-keeping oaf 16” in anestate noteboo¥k.

urbanizationsummary

In summary, therefore, chaining allsthe constructionf a historyof changing
land-use and developmeattthe simple, phenomenal, levétl.reveals a period

of subdivision, and rapid village development, whose character armtersud
ending remain unrecogniz€dAt this lewel there are significant gaps - most
obviously problems arising from exoneration, rendering the atooffiered

of the Sidebottom cotton enterprise seriously defidemntnderstanding the
nature and exterdf the untard residuum also remains a problem, despite the
possibilityof noting changes under the longitudinal approach.

Moreover, these changeat the phenomenal leV can be seento hawe
contributedto attenuationof a proto-industrial configuration, creating cottage
farms, stimulating pluriactivity, accommodating crafts and trades, atiafy$ng
pent-up housing demand. Their significance within thestitation of an
urban-industrial ensemblean also be appreciated; therés direct evidence
of construction and expansiasf mills, printworks, and (though occluded)
of a factory colony. While other sourcesow more clearly the nature of
the Sidebottoms’ starkly class-divided locale, chaining reveals samhehe
less obvious aspectd this urbanization, including the mannier which the
substantial capitals secured contodlundeveloped land, and the control and
intensification ofpreviously developed housing. Chaining exposes the role of
Robert Bennett which seems totally unkndiThe capacityof the Land Tax
chainsto track the building stock (subjetit exoneration) assists obliquely in
appreciating facetsf proletarianization, provided one recalls titaoes not
track numbersf households.

The present study qualifies the natwfethis urban-industrial ensemble. It
standsas a warning against simplistic imaginirgj this form of urbanization
as a force ‘that covered the hills and vals of Lancashire and the West
Riding with the factory towns that wete introduce a new social type for
the worldto follow’.%® In the township examined, physical urbanization after
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1804 did not ergage forces strong enoudb increase thelow of housing
output substantially. The present stughpws the modest scatd the particular
physical developments that contributedurbangrowth and their configuration
relativeto eachother.It pointsto the persistence of the cottage farms and the
demandof industrial capitalists for grazing and pasture, which partly underpins
this interminglingof agriculture and industry. Mottram became pdrthe vast
scattered city that Bamford describedli44,a place where people, although
deeplyergagedin urban social mvements didnot spend theirlivesin the
confined street®f large towns, shaded alike from the winemwind and the
summerssun’ asin the imagining®f John Rvans, scowgeof the Chartist Land
Plan®® Although portrayedy a Royal Commissioim that same yeaas part of

the third largest toavn in the country outside London, its households were as
deeply rootedn small scale agriculturasin textiles, and théarge town merely

a geostatisticartifact.

The evidence of the Land Tax chains allows for reflection tlee
strategies opeio specific actors, andhows before 1805, Tollemache and his
steward apparently pursuing a fomh planning barely discussét. Favouring
subdivision of holdings, and turning their backs amnventional wisdom
they pursuedan approachto promoting cottage farmingaf removed from
any sortof paternalism, angwiding all capital expenditure,ub employing
regulationin a periodof local economic expansion. Mareer, they seento hawe
recognized that while issuing ninety-nine year building leases vwgridrate
only modest incomeit unlocled development potentiain turn stimulating
increased economic output, a portiohwhich would accrudo the estate in
the formof rack renton the adjoining land. Whatevthe ideological position,
the material benefit® the landlordof extending thécow andcottage’ system
outweighed those offerdry industrial urbanism.

conclusions

Finally, some broader conclusions are offered about aspédte Land Tax
returns and the naturef social relationships implied which are tiwo into
high relief when the methods developed here are adopted. Althbegthain
perspective depis an interpretative stratyy which emphasizes the relation
between line entriem successive returns rather than the individual line entries
alone,its insights carry implications for more familiar approactethe Land
Tax.It demonstrates, for example, that withanunderstandingf the pattern of
assessments across a township not possibldo interpret changat individual
properties®, Chaining reveals, mooger, the varietyof linguistic descriptions
which may be appliedto the same enduring referent, and thus steaxla
warning againsbverly nice interpretation of particular terms.shows in the
contect considered that terms suab‘house’ and‘cottage’ do not clearly pick
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out different property types. Neithaxan ‘a cottage’ be distinguished fronta
cottage androft’ or a ‘house’ from a ‘house andland’. (In the circumstances,
both shouldbe understood to include small areafsland). Such variant terms
are variously appliedh different years without any change the proprietaor
occupier or most critically the notional annual vabig¢he property described.
No morecana ‘cottage’ be distinguished fronicottages’, though the plural is
rarely usedln fact, comparison with estate documentasbows that reference
to ‘a cottage’ in a line entry may include a numbefr dwellings, and typically
denotes more than of8.

Chaining also indicates that assessors were varyingly assidugcasrying
out their duties, and mosggnificantly pointsto limited systematic local change
in the usef languag®vertime.In some years, sharper (although not necessarily
definite) descriptions arprovided (eg‘a croft, late Woollgs;” or ‘Barber’s
cottage; Bretnds field’). For other years, particularlyn the 1820s when
development was locally very limited and holdings static, bundle descriptions
(though present) are very blarld. the Mottram returns, the mannarwhich
the useof the term‘farm’ shifted as the mixed economy developed, howeyer
is of more significanceAs subdivision continued, the terffarm’ cameto be
subordinated tohouse’ within the returns (as; the entry‘house and firm’),
andto referto smaller and smaller holdings, denoting perhaps a single close. It
seemano accident that the descriptioBarber’s Cottage; Bretnds field’ later
became‘’Barber’s Cottage; Bretnds farm’, and that the fieldn question had
been divided into tw. Despite thedctthat only fourof the 356 households in
the township in1821 were primarily dependent upgriculturé®, by 1828,the
Land Taxreturns describ&l1 units within the townships‘X Farm...” or ‘house
andfarm..’ andafurthertenas‘part of farm...’

Crucially, however, the sustained investigation demanded sugigatstsleast
in this case the returns have more integrity than either &ig§® entirely
dismissive viewor even Noble'st® more detailed examination might incline us
to beliewe. The prime purposef the returns @wsto communicate liability as
economicallyaspossible, andf our intentions ardifferent,it seems reasonable
that we should pay the price. The present approaklesgreat demands of the
returns andf related sourcedn its pursuit, mismatches between the Land Tax
returns and estate documentation have repeatedly beentfbbedxplicable,
and the source® havedifferent lut complementary strengthBifficulties stem
from the extended pyramidal natusé property-holding and occupancy which
eludes the simple distinction betwegmoprietor’ and ‘occupier’ of the Land
Tax returns, and occasional BEguncertaintiesAs local practicein Mottram
treated the Eanf Stamford and Warringtds lifeholdersasproprietors for Land
Tax purposes, the freeholder went almost unrecorded in the refuradocal
assessos unexpected identificationf the Earlasproprietorin a line entry for
1822in Chain60 provesconsistent with the agestsupposition that the property
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was likely to be forfeit following the deatlof the tenanin 1819.Line entries

for the years untill829 reflect actual occupation and shifting assumptions of
ownership, untiit became clear that anotharthe three lieshadsurvived!®
Those holding from the Tollemache estate ninety-nine year leasesidettby
liveswere not, however, consistently treatesgbroprietors. These anomalies are,
however, a characteristif the complexityof land ownership not the inadeqyac
of the returns.

Difficulties in matching‘occupiers’ from the Land &x returns with‘tenants’,
from estate documentation are thuosbe expected. Occasional notis estate
records servas a reminderof the depthof the landholding pyramid. Given
a referenceo property letby Tollemache‘occupied by Joshua Wagstaff and
Benjamin Holdgate under Janfelsaw under JohReddish’, it is not clear which
‘occupier’ should be expectedn the Land &x returns. The repeated instances
where leases are grantegdthe nameof one partner while anothés recorded
as occupier should not occasion surprise. Alternating occupiers rsayba!
expectedo appeaiin the Land &x returnsin such circumstances, and the inter-
temporal adjustments notguaovide a further reason for alternating occupancy
Divergences between tenancy and occupationlmeaxpectedo carry meaning
ewvenif it cannot dwaysberecreated. The Mottram Lan@Xreturns record John
Harrisonasthe occupiepof Tollemachés Titterton Farm (Chaii6) in 1813,but
Robert Bennetis recorded as lessée the 1813 ’tack’ In this case, Bennést
own accountbook survives showing the termsn which it was indeed sub-let
to Harrison. Neitheiis John Hadfield foundn estate documentation through
the 1820s, despite appeariagthe occupienf Tollemache landn the Land
Taxreturnsin this case, however, a later notean estate document claims that
‘John Hadfield,joiner, has held W\V2 andWa3 for all the preseritase’ - again
showing the distinction between the lessee andtoeipiet®.

There seems a very real possibiligt, leastin the township considered,
that the Land ax returnsprovide a more accurate recanfl actual occupation
than the evidencef leaseslt is presumably easier for the modern-day analyst
observing mismatcho conclude that the returns are deficient than for the
assessor or collector of the LandxTo justify a baseless demand. Ultimately
this investigation bgs the questiorof what mustbe true of the organization
of society at the timein question for this manneof reconstruction to be
possible, and what aspeds that social organization underlie téficulties
and limitations. Obviously, despite the contemporary belief thaty went
untaxedjn the locality considered regular partial updatiiggaluations allowed
for inclusion of newly built property, local changiespoundage were applied
and local comprehensiveevaluation’ in 1822 systematically shifted the relagiv
valueof agricultural,domestic and industrial property. Thessibility of forming
the chains, however, demands much more - requiring (and heaceling
evidence of) a high degred consistencyn practiceat local lewel in a timeof
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change. Where chains are broken, sustained investigation has ussalxed
the problem, demonstrating that thésmore usually the resutif complexity
rather tharoversight. This implied order and stability, reststhe mentality of
part-time assessoof a ‘middling sort’, whose common sense ajs@vided for
the local administratioaf the Elizabethan Poor Law.

It was this mentality which compensated for the deficien¢ythe Land
Tax returnsas a ‘technology of power’.®® The mechanismef government
were crucially undeveloped. dBernmenis lack of awarenes®f or concern
for the operation of the LandaX at local lewel as late as the 1830sis amply
demonstrated in the evidenpevidedto a Royal Commission by the officials
responsiblat national level!® Governingat a distance ashardly possiblé!
The Pennine fringat the endof the eighteenth centuryagbarely a‘geocoded
landscape’: the ‘spatial regimeof inscriptions’ in Rose-Redwod's terms was
poorly developeét?. The underdeterminancy (and occasional inacgyiafcthe
line entries, however, would only have prejudiced the origingbgae of a
returnin the absencef collectors and occupiers whose lokabwledge allowed
themto appreciatéts assumptions andraw necessary inferences, resolving the
problemsof reference both personal and geographicathe terminology of
relevance theory, the messagkeeachline entry is linguistically communicated,
but not (fully) linguistically encoded® The core challenge of the current paper
has lainin the attempto compensate for that tagihowledge, ando reconstruct
it to a degree. This, howevés,only possible becausé anoriginal order.
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at township leel to alter both poundage and valuatiendiscussedn Ginter, A Measureof
Wealth.

Between 1780 and 1832 LandxIfell almost entirelyon real property. Tithesip principle
analogous to rent, remained subject to Lae® dnd have been variously treatied previous
analysts. Gray'Yeoman Rkrming’ ignored them; HuntLand Ownership andEnclosure’
attemptedto exclude tithedn situations where before enclosutey were receied in kind.
Ginter, A Measureof Wealth systematically included tithes. Tithes wobklpertinentto this
study onlyif commuted into land, which does not app&abe the case. A small range of
specific income streams remained liable to Laed ificluding official salaries (at a nationally
constant poundagef 20sin £100 (ie 1%)). See evidenad Wood and Garnetin Second
Report p268). Some line-entriesthe Mottram return refeo the salarie®f excise officers.

Despite claims (by authorities including Miller Thaws Relating To The LandaX p11) that
property withan annual valueof less thanfl ceasedo be liable from 1798, the stipulation
of s800f the 1797 Act referto the exemptiorof persons whose entire real property is worth
less than £1, and merely extemtsviousprovision. See for example BurR,., The Justice of
the Peaceand Parish Officer. 1772, London: Cadell, p45). Thappearto be no consequent
changesin line entriesin Mottram in the years immediately after 1798, aitds clear that
locally property bundles with lower annual valuesrataxed although the aggregate values
of property heldby those liable exceedetil.

From 1798, when Landak became perpetual, proprietoss occupiers (other than tenants
at rack rent) were allowetb redeem their liabilitypy paymentof a lump sum (egualent to
fifteen yeafs purchase). See p2&4 Hunt, H.G.,‘Land Tax Assessments’. Economic History
Review, 1966.NS 11: p. 283-286. They were thereaftetexonerated’, and although still listed
in the returns, subsequent assessmeintise annual valuef their property remained constant,
andso further development cannbe traced.

From 1798, furtheprovisions allowed thaf anowner did not redeem their Land Tax, another
private persoror group of people(‘the redemptioner’), could redeem Wit not exonerate that
tax. Under this arrangement thev@rnment receid the lump sunasif the land tax had been
exonerated, it continued collecting the tax for the redemptior(@hese arrangements were
repealedn 1802). Property subjetb these arrangements were still liabdeeassessment. See
Wood and Garnets evidence in Second Report, p25&).least locally, such propertyasnot
separately identifie¢h the returns.

An Act of 1817 confirmed and amendég further statutes allowed ecclesiastical and other
bodies to sell property in order to redeem Laad l@ability. See Miller The Laws RelatingoT
The Land &x p242). From 1818, the Churshliability with respecto both the Glebe Land
and the Tithesn Mottram township were exonerated.

Provision for appeais foundin the statutory timetable for administering ttex@sdiscussed
by Beckett, JV., ‘Land Tax Administration at the Local Level, 169832’ in Land and
Property: The English LandaX 16921832, M.T.D. Mills, Editor. 1986, Alan Sutton:
Gloucesterp. 161-179.In some cases the returns themseindicateprovision for appeal.

Although Catholics who had not swoan oathof allegiance and supremacy and who refused
to do so were liableto double tax, Beckett,Land Tax Administration at the Local Leel’,
p166, suggests that this did not usually odonyractice.

National administrators doubted that liabilityasvrevised as development occurred, and
assessors might haesoided reassessmefih the interests of local harmgn(Beckett’Land
Tax Administration at the Local LeV, p170). Ginter,‘The Incidence of Rwaluation’ and
Ginter A Measuref Wealth pointgo the frequencyf reassessmenf individual property.

This possibilityis raisedin Beckett,’Land Tax Administrationat the Local Leel’,p163. Note
also that case law established that while the tenartitrdieguct the landak from his rent, the
amount deducted could only be the sum for whiclptieperty wouldbeliable hadt remained
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in the formit waswhen the tenancy began, with liability for any imy@ments falls upon the
tenant.

Eg Sayer, B.An Attempt ToShew The Justice And Expedien®&f SubstitutingAn IncomeOr
Property @xFor The Present Taxes1833, London: Hatchard and Miller, The Laws Relgti
To The Land ax

Lord Fitzwilliam, Letterto Laurence French 1798, 10th 17th Dec 1798, Box X51 5/138,
Milton Manuscripts, Northamptonshire Record Office gadh Ginter, A Measuref Wealth
p110.

Beckett’Land Tax Administrationatthe Local Leel’, p171.

The validity of this procedure cabe testedby considering the frequency with which the
standardized assessment remains constant from oneoydsr net in circumstances where
the owner, occupier and descriptiof the ‘property bundle’ remain the samdn 1,542 such
cases the hypothesf constancy holdsin 34 it does not. Thos84 cases appedb reflect
substantive change of the types of concern, allowng conclusion that the fundamental
stability of the (standardized) assessmentsvides a basis for identifying material change.

Miller, The Laws Relating To The LanchX

Highway Rate book for the township of Mottrait818-19, DD8/8A, Records of the
Heginbottom family, Tameside Local Studies and ArebjvAshton-under-Lyne.

Most Land Bxpayers’ liability fell slightly, but the assessmenf Samuel Matleis printworks
almost doubled, and that of BecketHodge Mill increasedly over 40%. Land @x dueon the
larger of the townshils small farms in 1822 typically feib two-thirdsof the 1821 assessment,
while the sum duen blocks of cottages with little associated land eittemained almost
constantor increased slightly. Gen the large numberof distinct property values recorded,
and the very lowikelihood that a new survey had been undertakeseems possible that the
‘valuations’ underlying the Land 8x assessments for 1822ward reston a combinatiorof
more than one source. .

Limiting consideratiorto cases where the sum assessed was less than 10s (infilyiiy0)
regressions &as usedto estimate NX1 on the basiof NAVO for chains startingn different
circumstances (censored, expected built, split), wstmated valuesf NAV1 ranging from
90% to 96% of NAVO (95.2% for expected built property®n this basis, NX0 for nev
property has been treatadbeing 1.052632f the valueof NAV1.

Ginter, A Measuref \Wealthp14.

Tithes were leased from 1768 to 1808 to William hdlih Wray, Rectoof Darley, Derbs, and
afterwardsto his widow. See Lease for 3dig(copy21 Nov 1818), 1768, P 25/8/13, Cheshire
Archive and Local Studies Service, Cheshire Recdfite&) Chester.

From timeto time, excisemen were resideint the township, andn principle thereis a
possibility thatas their contributionto meeting the quota rose and fell, the contributiohs o
other taxpayers might alter correspondindtyis clear, however, from Figure 1 thab such
adjustments were made.

Ginter, ‘The Incidenceof Rewvaluation’ p182.
See Ginter; The Incidenceof Rewvaluation; Ginter, A Measuref Wealth.

° Referencego numbersof cottages, undertenants etc are foumdollemache (Wilbrahanof

Woodhe) Collection, DTW series, Cheshire Archive and LocaldBts Service, Cheshire
Record Office, Chester.

Local assessors were not consistientheir treatmenbf holdingsof this last type- lessees
being consideredsproprietorsin some years anid some cases,ubnot all.

This notional value is very much less than the aaerahl value, though thisasnot material
to the local operatiorof the Land &x in the periodin question (orof consequence for
estimationof area eqivalents).

180



August 7, 201-

Time: 02:36pn ijhac.2014.0127.te

Reconstructing Urbanizatic

5 Unfortunately, although there are good descriptiohthe buildingsin holdings leased from
Tollemache forl4 years from 1799, the rangd descriptors seems too varialite provide
useful measuresf influences on the assessed value of built propkrisome cases the number
of housesor cottages is includedn others the numbers of bag&building together with their
age and quality.

These areshown in Hilditch, R., Aristocratic Taxation: Its Presenat Origin And Progress
With Proposals & Reform. 1843, London: Simpkin and Marsha30

Any principle that bundles withnannual value less thd@i wasexempt from Land ax either
from 1798or throughout - supposedly groundiedstatute -is disputed (see Endnote 29).

It is also possible that local assessors might seekoid taxing the least valuable cottages,
even though this was not a legl requirementas the steward of a major landowner (treating
aggregate tax liabilityof tenantsas a deductionof total rent) might seeko determine the
shareof an estatés Land Bx liability to be placedon each tenant. This practiée advised
in Mordant, J., The Complet8teward. 1761, London: Sandby. Mord&texemplar estate
accounts placeo Land Tax responsibilityon cottage tenants ¢V 2, p16-18). Although he
recommends this on the basis that the manor inclutiéfsegoroperty within the township, he
adds thatwhere the Lord owns only pamf the land.. the taxis to be proportionedto each
tenant exactly (ihe paysit) or if notto the valueof the whole estate compared with others
&c by the ruleof proportion’ ibid pl7.If very small potential liabilities are spread across
the entire estategn untaded residuum will exist, bt the distinction between clumping and
omission becomes a fine one.

See Bratko, PROLOG Programming for Artificiitelligence. 2011, Boston: Addison-
Wesley.

See Pereira, F.C.N. and S.M. Shiebegl&yyandnatual-language analysis. 2002, Brookline
MA: Microtome Publishing.

See Siler, W. and J.J. Buckley, Fuzzy expert systerisfiamy reasoning. 2005, New York:
Wiley

Key sources amongst these are Miller, The Laws Relafinghe Land d@x and Ginter, A
Measureof Wealth.

Peirce,C., S, ‘Harvard Lectues on Pragmatism’, in Collected Papersf CharlesSandes
Peirce, in HartshorneC. and P. Weiss, Editors. 1908171-172)

Henstock ‘House Repopulation’
ibid. p124.

Various Land &x statutes specify that sums less than a halfpenny sbewddread between
years. See Miller The Laws Relating To The Land Tax.

Comparisorof line entries for Tollemache property hélgJohn Goddard and Samuel Caonk
1784 and 178%rovides a simple illustratioof this. Between 1784 and 1785 C&kability
for Land Tax fell by precisely the same amouas Goddards increased, consistent with the
possibility that property transferred between thémithis case, theris evidence from estate
documentation that in fact Coskoccupation of Marled Field gaveawto occupation by
Goddard.No bundle, however, correspontis Marled Field;it passed from being paof one
bundle to being partof another.It therefore cannobe suficient to suggest that bundles in
one yearcan be representecas combinationsof bundlesin adjacent yearsr that the Land
Tax liability carried by a bundlecanbe decomposedsin [1]. It is possibleto define a set of
differences that together with the values for thedbes themseles in contrastto [1] exhaust
all the waysin which any specific bundle coulte composed. Without any other information,
it is possible (though veryaf from likely) thatif any setof bundlesin year y (for example
[C*,G] in 1784) carried the same aggregate liabifisyanother setn year y+1 (eg[C,G’])
that they comprised the same property. someof these cases, howevef, for exampleC’
represented Codk bundlein 1784 (ie with Marled Field), G represented Goddafwblding
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in that same year and C add represented their respective holdirigsthe following year
(G’ including Marled Field), then the two sur@$-G and CG” would represent sums useful
for present purposes, and the liability carrledthe hidden part canf coursebe found by
subtraction.

Cf Quine, W.v O., Wat and Object 1960, Cambridge MA: MIT Press; HelleM.,
The Ontolgy of Physical Objects: dtr-Dimensional Hunks of Matter. 1990, Cambridge:
CambridgeUniversity Press, and Jubien, M., Ontology, Modality, &redFallacyof Reference.
1993, Cambridge: Cambriddéniversity Press.

Quine, Word and Object.

In principle, it would be appropriateto combine such simple prior probabilities with further
subjective probabilities basemh the evidencef the strengthof similarity of the line entries.
In the exampleabove, the prior probability, P(H) mighibe seenasthe degreef beliefin the
proposition that when tenant T surrendered his leéas®cupied his cottage, without knowing
the identityof S or T. Assessmerf the similarityof the line entrieprovides some additional
evidence, which might potentiallye combined with P(H) allowing the subjective probapil
to berevised. Accordingo Bayes theorem, the revised probability P(H|Eegithe evidence
of similarity(E) is

= P(EH) * P(H)

P(HIE) PE

where P(E|H)is the probabilityof finding that similarity gien the proposition, and P(E) is
the overall probability of such evidencef similarity being found. P(E) musdie estimated
as the sumof two components; the probabilityf finding the evidenceof similarity if the
hypothesisof continuity were true P(E|H) and the probabildly finding that evidencef it
were not P(EyH).

The actual patterof transitions that occurred cannmt known. Morever asan elementof
propertycanonly pasgo one chain, there are strong interactions betweemprbbabilities.

It combines seven sub-scores modified abgcore for sequence within the line entries,
inclusion of continuing parts and a penalty for complexity. the middleof the range,a
likelihood scoreof 3 is assignedto a possible linkage between two unmatched line entries
for successive years sharing the same liability angrigtor hut different occupiers.

Referenceto occupier names malye the only vay to identify a specific bundle. Indeed
contemporary legl opinion held thatthe namesof the tenants were only insertéu order
to shew for what property the landlords wetged’ (Lord Kernyon CJR v The Inhabitants of
Folkestone Michaelmas Term 1789). See Durnf@dSir Edward Hyde East, Term Reports
in the Courtof King’s Bent, \blume 3 1817, London: Butterworthlt is very important,
however, that a circumstance where a tenant rebhgsi one tenancy amakes on another is
not mistalen for a changén the natureof a holding.

See bequegdf 14-year interesin Tollemachéand ‘with the tenant right and benedit reneval
thereof: will of Samuel Radclie of Mottram in Longdendale, 179%S 1797,Cheshire
Archive and Local Studies Service, Cheshire Recoffic&) Chester. More generally see
Mordant, CompleteSteward, p366-361 or MarshallOn The MamgementOf Landed Estates
who asks’What superintendent whé&nows the difficulty of procuring agood tenant would
wish to dischage him? Andno such tenant will readiljeave the farmhe is settled upon if he
find propertreatment” (p381).

The term rigid designator was introduced inpKe, S., Naming and Necesdi880,
Cambridge MA:HarvardUniversity Pressto characterize the relation between a name and
its referent. The less orthodox approach here, restingubien, Ontology, Modalityand the
Fallacyof Referenceproves helpful in dealing with changing objects uncertain extent.
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This might be thought of as analogousto treating perduring objectas a seriesof stages
rather than @D space-time wornasin Sider, T, ‘The Stage View and Temporaiytrinsics’.
Analysis, 2000. 60p. 84-88

Bennett held a wide rang# financial assets including Bami England debt and a mortgage
portfolio in additionto substantial real property interests including tleetiold of substantial
cotton mills. See also Endno#2.

In 1813 a printed form asusedin Mottram for setting out Landak liabilities, annual values
were recorded for the first and only time, and caas taken to identify Tollemache99-year
leaseholders accuratelgonsistently treating theras proprietors. Two additional holdings
were assessed for the first time (bath£2 NAVO), both of which were subjecto 99-year
leases granted some years before (to Band(1798) amshdla(1786), one on an existing
cottage withan unusually low rent. Assessmeaf one of these (Band) ceased after 1815,
ending the chain,ut resumedn 1822, the yeaof the local evaluation.

There are three groupsf circumstances a patch canre located withsuficient precision

to identify a land parcel that could be pobgd on to the national grid. In the first
seriesof patches willbe known to correspondto an areaof land, lut the portionsof that
land belongingto each patch canndie known. Thisis typical of patcheson the Stamford
and Warrington estate,ubthe bounds of the two patches creabgdtemporary division of
Tollemache estate C from 1829, for example, are similatknown. The second circumstance
involves cottage property (with any associated lanflunknavn extent. Such patches might
be thoughtof as occupying unassigned cottage space ¢verall distributionof which can
be approximated).In principle, the locatiorof propertyof this second type mighie taken
further by first representing unassigned cottage spesc@ grid of probabilities(having taken
accountof assigned space within the township and various Iskeaps and drawings). Having
probabilistically represented the entire unassigratthge space, a particular patch might then
be probabilistically locatedy referenceto ordering information from the LandaX returns
and the notional annual value. The third circumstasoghere cottage propertyf this type
represents padf a patch.

Aiken, Descriptiorof the country fom thirty to forty miles round Manchestep458.

See Chalkin,C.W., ‘The Provincial Townof Georgian England: A Studgf the Building
Process, 174a820°. 1974, LondonEdward Arnold.

The holding broknupin 1771 included.1 messuages af more than any other holding within
the Mottram estate Cheshire Archive and Local Studesvice, Cheshire Record f0€,
Chester

Lubow, L., B, ‘From Carpenterto Capitalist: The Businessf Building in Postrevolutionary
Bostori. 1997, Boston: Northeastebfniversity Pres185

The lease is amongst counterpart leases andeéxpimd leases, Mottran,786-1899,
DTW/2477/F/12, Tollemache (Wilbrahamf Woodhey) Collection, Cheshire Archivand
Local Studies Service, Cheshire Record Office, Chelstel 792, Bretnds or Brow cottage is
also found awy from the village.

Chadwick, W, Reminiscencesf Mottram 1882, Stalybridg@7.

Malcolmson,R.W., Life andLabourin England, 17061780. 1981, London: Hutchinson, p26
Between 1785 and 1801 the tenasft¢iodge Mill were Marsland, Holt (bankrupt), Moss and
Swindells with a vacant spell between Holt and Meben Tollemache himself became liable
for the Land Tax. John Swindells and his partner Joale are alternately reported between
1801 and 1804. The partnership between Moss and Slieindas dissoled in 1796, after
which Moss with other partners developed Wharf Mill.

Cow keeping had been ustdattract skilled labouby SamuelGregat Styal. See also Redford,
A., Labour Migrationin England 1806-1850. 1926, Manchester: Manchestémiversity
Press, Chapte?.
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8 ‘Mottram-in-Longdendale has often been spolof as a finished townas few, if any one,
could speakof new houses being erected, excepplaceof other house®r repairs’. The
Manchester Times and Gazette (Manchester, Englant)rd8g, Julyl16, 1836; Issuet03.
‘Finished town’ seemgo have beeiin fairly frequent usén the nineteenth century.

In 1818 renton propertiesshown in ‘Rent accounts for premises, mainly cottages and small
houses in Mottram, Hattersley and Glossop co. Derby6-18B7, DDX563/1, Cheshire
Archive and Local Studies Service, Cheshire Recoffic&€) Chester) were typically double
the rateable value (notionally a measure of annakleyshown in the Mottram Highway Rate
book for that year (see Endnote 41). A commiena surveyof 1826 DTW/29 Tollemache
(Wilbraham of Woodhe) Collection, Cheshire Archive and Local Studiesvi®er, Cheshire
Record Office, Chester confirms tbheexpectedly high yielaf cottage property.

The Land &x shows virtually no developmenbn the Tollemache or Stamford and Warrington
estateson this period, nor does the Tollemache archiveChester Record Office (DTW)
Tollemache (Wilbrahanof Woodhg) Collection, Cheshire Archive and Local Studies Seryi
Cheshire Record Office, Chester. The Sidebottom brstivere recordedsownersof 34 units
(all built since 1801)n the Highvay Ratebook (see Endnote 41).

Expansionof the Sidebottom enterprise between 1802 and 188H, the operationof a
second millon the site from 1815 and a third from 18%7summarisedin their evidence
to the Royal Commission of Employment of Chédrin Factories of Factories Inquiry
Commission. Supplementary report of the CahBoard of His Majestis commissioney
appointedto collect informationin the manufacturing districtsas to the employment of
children in factories, andasto the proprietyand means of curtailing the hours their
labour 1834 (167) Its scale relatw to other local cotton mills can be gauged thg
Crompton census of 1811812. The expansion of the MatleyHodge printworks can be
gaugedin part from the Land &x returns, bt its employment cannadbe estimated before
1843 (Resolutionof confidencein Richard Cobden and his work towards the reméahe
Corn Laws, 1843, employees the calico printing work®f Richard Matleyof Hodge.140
signatures, COBDEN/551,West Sussex County Record Oicighester).

The blockat Hodge (Chain 835ijs describedin p37-38 of Nevell, M., The Archaeologypf
Industrialisation and the Textile Industry: the ExampiléManchester and the South-western
Pennine Uplands During the 18th Century (Pait Industrial Archaeolgy Review, 2008.
30(1): p. 33-48.

The 312houses’ of the 1821 Census for Mottram township shdwctcompared with th@20

of the 1801 Census and the 175 separately rated pespierthe 1818 Mottram Highay
Ratebook (see Endnote 4bj,which 34 were ownedy the Sidebottom brothers.

See Rent accounts and papers relatmghe affairsof John [sic] Bennetbf Mottram in
Longdendale, solicitor and property owner, 18837, DDX563/1, Cheshire Archive and
Local Studies Service, Cheshire Record Office, Chellis role subsumes those discussed by
Anderson,B., L, ‘The attorney and the early capital merkn Lancashire’, in Liverpool and
Merseyside, J.R. Harris, Editor. 1969, Cass: Longns0-77.

93

Apart from Bennets control of the Titterton Farmhe received rentson the ‘cottages by
the Church yardide’ that estate documentation indicates had been l&titvitWhateer his
relationship with Kershais freeholdat Harryfields, his account boakhows a streanof rents
coming from Bowersts tenant, and this role continued when ownerstiighe Harryfields
freehold shiftedo the Sidebottom Brothers.

DTW2406/30, Tollemache (Wilbrahaonf Woodhe) Collection, Cheshire Archive and Local
Studies Service, Cheshire Record Office, Chester.

% Despite the availabilitpf a recently commissioned seri@Slocal studies, and despite tleef
that property remaining from the booofi 1785-1795 lends the present day village much of
its physical character, a recent conservation area iappfdameside 2011) demonstrates that
this decisive episodia its development remainsmknown.
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% These events are, howevelocumented in Nevell and alker, Tameside in Transition;
Sayer, M., Broadbottom 1795975: AHistory. 2007, Broadbottom: Broadbottom Comityun
Association, and Haynes, The Cotton Industry in Hgliarth and Mottramin-Longdendale

%" The current narrative coulte potentially enrichedby sustained analysisf Bennetts account
books, DDX563) Cheshire Arcldvand Local Studies Service, Cheshire RecorficeDf
Chester bt this would be difficult without the organizing frework of the Land ax chains.

% Hammond,J. and B. Hammond The Skilled Laboer. 1919, London: Longmans, Green &
Co, p4.

* The phraseds from Rewans’ evidence in Fourth reportoim the Select Committeen the
National Land Company; otether with the minutesof evidence, 18448 (503), p38.

100 Appendix 1of First Reportof the Commissioron the Stateof Large Townsand Populous
Districts 18445, (572), provides population and mortality statistics for #hghton and
Oldham Registration District (Appendix pl). Thiearhad a populationf almost 174,000-
much greater than Birminghawor Leeds, bt only 22,700 people (ie 13%) &d in Ashton
itself - the ‘large tovn’ examined subsequentlyfhe area included both Mottram and
Bamfords Middleton 16kr’s away (see endnote 7); the true character of Bamdondast
scattered city being evident from the Ordnance Susiejnch mapof Lancashireof c. 1848.

101 The specific case is discussed tangentially in Mathews;T8e Cheshire estatesf John
Tollemacheof Peckforton, 18611872°. Transaction®f the Historic Societyf Lancashire and
Cheshire, 2005. 154 117-136. That examinatiors critical of the consequencex granting
99 year leases, wrongly assuming ttiey cvered agricultural land rather than building plots.

192 One local examplef failure to overlooks total localevaluationin 1822 and treats change
the Hodge Printworkssvast investment (Haynes, The Cotton Indugtridollingworth and
Mottramin-Longdendalg

193 Given concern with theprovision of shelter, and the frequent referen@eslollemache estate
notebooks to the effect that dwellings hawe sub-divided (‘house in two dwellings’) or
recombined, the lac&f concern with numbersf units is easily understood. The work reported
here indicates that leastin this particular circumstance it is possiltetrack the creation of
dwelling space, @t not the numbeof dwelling units.

Abstractof the answers and returns mag&suantto an act, passedh the first year of the
reign of His Majesty King George 1V, intituled,"an act faking anaccountof the population
of Great Britain, anaf the increaser diminution thereof. 1822 (502)

105 Mingay, G.E.,‘The Land Tax Assessments and the Small Lawda’. Economic History
Review, 1964. 17p. 381-388.

196 Noble, N., “The Land Tx Returnsin the Studyof the Physical Developmemf Country
Towns’, in Land and Property the English LandaX 1692-1832, M.T.D. Mills, Editor. 1986,
Alan Sutton: Gloucester.

Stamford property &s held by tenantson leases for three lives, rather than fofi>ed term
(cf Clay, C., ‘Lifeleasehold in the Western Counties of England 16B150°. Agricultural
History Reiew, 1981. 29:p. 83-96). On paymentof a fine, on the deathof the first or
second life tenants mighhake up their three lies again. Thisis a form of tenure distinct
from thatof ‘leasehold for livesdeterminablesn-years’ found after 1786n the Tollemache
estate and which occupieah intermediate position between lifehold and a leaseafiixed
term. Divergence between LandxTand estate documentation this particular case arises
from uncertaintyover the whereabouts of an individual who desertingwife surreptitiously
left the district more tha@5 years before. See Letter, Joshua Hegginbotmivorthington
& Nicholls, 1829, Hattersley Building Grounds, Box\® 38 : Hill : 1768 1829, Ashton-
Stalybridge from Enville, Tameside Local Studies Anchives, Ashtondinde-Lyne.

104
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198 \aluation (detailed) of the Mottram, Micklehurand Arnfield Tollemache estaté811,
DTW2406/30, Tollemache (Wilbrahaof Woodhg) Collection, Cheshire Archive and Local
Studies Service, Cheshire Record Office, Chester

" The term is used in the sense of Rose-Redwébd,and A. Tantner’Introduction:
Governmentality, House Numbering and the Spatial histbthe modern city Urban History,
2012.39:p. 607613.

19 \\ood and Garnetts evidencén Second Repom265-268.

el Miller, P. andN. Rose,‘Governing economidife’, Economy and Society 199Q9: p.
1-31;.Barry A., ‘Lines of communication and spaces rule’, in Foucault and political
reason: liberalism, neo-liberalism and rationalittéggovernment,n Barry, A., T, Osborne
andN. Rose Editors. 1998/niversity of Chicago Press: Chicago. p. 4281; and Rose, N.,
Powersof Freedom: Reframing Political Thought. 1999, CandwidCambridgeUniversity
Press.

1z Rose-Redwood, R:{Governmentality Geography, and the Geo-Codedr’. Progressin
HumanGeography, 2006. 30(4p. 469-486, espp470.

13 Eg Sperber, D., and. Wilson, Relevance: Communication and Cognition86l90xford:
Blackwell.
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