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PROCEEDINGS OF SECTION I. -ECONOMIC SCIENCE AND STATISTICS. 

ADDRESS O F  PIiANICLIN B. HOUGII O F  
LO W V I L L E ,  N Y. ,  VICE-PILESIDENT OF 
II'fIE S E C T I O N ,  A UG.15, 1883. 

THE NETIIODS OF STATISTICS. 

I INVITE your attention to a f e v  tliouglits upon 
the methoiln of stntistics- usiiig tlie ierrri ' st,:~tis-
tics ' iri its broadest sense, as a ' state~nent of facts.' 

The  subject naturally divides itself into two dis- 
t i~ i c t  operations, -tlie collect,ioil of the data from 
~vliicli information is to be obtained, aiid their classi- 
fication in a mariner that, sliall w i t l i o ~ ~ t  error, and 
witli the least labor, present the results iii a form 
most coiirenient for use. 

Co~n~nencil lg collec-witli the first of these, - the 
tion of facts, -it would be needless to rem:~rlr, that 
every thing depends upon the simplicity, accllrncy, 
arid completeness with which tlicy are obtained, and 
tliat by no subsequelit operation can their errors be 
eliininated, or tlieir deficiencies satisfactorily sup-
plied. 

I t  may be remarked, in general, that no intelligent 
person, business firm, or corpora ti or^, can safely begin 
any enterprise, -nor can nny government, from the 
lowest iliunicipnl to the highest nntiorial form, urlder- 
take ally measure with prudence, -~vitlioat first 
knowing all that  can be ascertained beforehalld coil- 
cerr~iiig it. 

111private business, inquiries are naturally macle 
as to tlie cost aiid the profits. If i t  reqtrires the use 
of a raw nisctcrial, tlie parties will endeavor to malie 
theinselves sure as to its abuiidarice,-- the probability 
that tlic supply will be in:tii~taincd, -or, if it be of 
limited aniount,,'the iluaiitil,y, and the time tliat i t  \\rill 
liold out. Thcy mill need to liriom the changes that 
inay happen iri amount, quality, ant1 cost; mid similar 
inquiries will be inacle as to tlie expenses that mag be 
incurrecl while in their hands, -tlic cliar~ces of loss, 
or of change in value, -and, finally, the cslexit of the 
dernand for wliatevcr may be the product of tlieir 
skill, inclustry, and inrrestrnent, its prob:lble lierina- 
rielice, aitd its tendencies to Chnnge. 

Tliesc questioi~s, being well corisiclered in tlic hcgjn- 
ni~ig,  will enable the careful operator to avoid losses 
from imprudent investment, fro111 over-supply of the 
marliets, or frorii the tlepression of receipts below 
tlie limits of cost. 

T33- a train of reasonirig analogous to this, those 
intrusted with the goverrimeilt of towns, cities, or 
states, may (leteririine as to horn far the cost arid 
niairitenance of public enterprises will be justifiecl by 
the results; but with this difference, tlint the bencfits 
or lxofits, i~rsteacl of bcing mcasured hy a nioncy 
value, are often to be foul~ti in ail ad\-anceil~ent of 

the l~ublic welfare, and in the security, convenience, 
and prosperity that  may ensue. 

But, whether in private enterprise or public under- 
talting, we may attribute success alike, in both, to an 
attentive notice of the facts and the circumstances 
upon which they depend; and, if loss or failure fol- 
low, the reasons rnay very generally be traced to igno- 
rance or iiiatterition as to the tacts and probabilities 
that should liabe been Briorvn beforehand. 

These thouglits lead us directly to the point we are 
first to consider; viz., Iiom sliall the linowlcdge of 
the required information be obtained ? In  the prim- 
itive way (and for a srnall business this niay be the 
best one), the person will, from his o ~ v n  observation, 
'look over tlic. ground,' and consider the various 
poirits to be talren into the account. H e  will mahe 
inquiries of others, as to the supply, demand, pros- 
pects of competition, and the like; arid tlins accumu- 
lnte a certain amount of information, upon the extent 
an11 accuracy of which, his success or failure will i n  
a great deqree depend. 

bd~a r i c ing  a step farther, me find, in most great 
i~iclustries and interests of the country, that  those in  
the same business or gursait, whether in the arts or 
sciences, or in financial operations, lionever they inay 
lle influenceel by local iivalries or petty jealousies, 
are constantly tending to thc formation of associa- 
tions or societies, for the ad.vancerne~lt of their corn- 
man interests. Thcy meet tor the discussion of 
methods by which expenses rilay be saved, or profits 
increased. They inquire of oiie another as to tlieir 
expelience or observation upon doubtfnl points. 
Tliej seek to gatller light and aid from science, to 
stiniulate ant1 rc~vard invention, ancl to excite rivaf- 
ries i11 tlie comparison of ilnproled proclucts. 'rliey 
discuss fillancia1 and national questions that lnay 
affect their welfare; and not unfrequently they ap- 
point committees or agents, from their own nunl-
bey, to gather statistical facts and details for their 
own use and guidance. 

We considcr tlie i~iforination thus obtained, as de- 
serving high rank in point of accuracy. I t  is chiefly 
taken from records, ~vi thout  a inotive for conceal- 
ment or e>asion, and with a full linolvledge that self- 
deception and loss mould result from error, whether 
above or below the truth. 

From this cornllined experience, each member who 
participates obtains a stariclartl for coinparing his own 
rcsults with tlic geneial average. H e  canilot afford 
to fall belorv it, and lie has the strongest motives for 
reaching the highest llnlits that have been reached by 
o the~s .  

Still these statistics, h o ~ ~ e v e r  n ~ a yaccurate they 

be, are necessarily spc~cinl, and often tcchnicnl ill 

their nature. They ca~rliot be colripared 1%l th those 
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of anotlier business, and may be incomplete ~vi th in  
themselves, as naturally relating to inetliods, rather 
than to financial details. Tliey nliglit sliow how, 
rather than how much. They will seldoln co~ltairl a 
balance-sheet of profit or loss, or any thing that moulcl 
advance the fortunes of a rival in business, or reveal 
tlle secrets of an unprofitable enterprise. TVe must 
receive them as we find thern, --good only as far as 
tliey go. 

Besides these associated business inquiries, prompt- 
ed and guaranteed by self-interest, me fillel various 
others, voluntarily undertake~i with reference to par- 
ticular subjects, often for the prornotioii of a moral, 
religious, belrcvolent, eclucational? or political object, 
arid ranging in value all the way bet!\-eel] the accu- 
racy of statenients take11 from recorcls, or gal,liered by 
faitllful iliqniry, by choscrr special and zealous agents 
on  tlle one hand, ancl tlle l'anclom conjectures care-
lessly returned by those wllo know but little, alid 
care still less, about the subject of inquiry, on the 
other. I t  would be wllolly inipossible to assign a 
.scale of value to statistics thus obtained, where every 
thing clepends upon tlie circumstances of the case, 
and tile accuracy of infor~nation on the part of those 
who niake returns, - the fullless mil11 mlricli they are 
reported, arid the care mitli wllicli tliey are con~biried. 

We have ancattier class of non-official statistics col- 
lected arid published by private errterprise, for tlle 
inforlnation of particular trades or professions, or for 
nse by tlie general public; their reputation and suc- 
cess clependiiig ~vllolly upon tlieir accuracy, and being 
11rought to the test of local ancl personal l<nowledge 
every (lay and everywliere, we niay riat,urally expect 
them to be as accurate as they earl he inatle. I n  tliis 
class, we niay inclnde direc~ories, trade and ~l larket  
reports, fiuaucial trarisactions, and the current coin- 
lnercial statistics ge~ierallg. 

There may be instalices mliere they are t a i n t e d ~ i t l r  
a suspicio~i of private or speculat,ive ~notive:  but sucll 
is the vigilance of rival e~iterpi.ise, that cletection will 
quiclily follow; and all exposure ~voald at  once de- 
grade ;t replktation for indeperiderlce aritl ilnpartial 
st,ateinent, to tlie ra~l l i  of a private job for a speculn- 
tive end. 

Exbil~its  opeilly made, for tlle avowed purpose of 
pr,?senting tlte favorable side of a busi~less elrterl~rise, 
]nay be t~ l ie l l  for ~r l in t  they are ~vortll, and are of tc~l  
trusttvortlry; but, when conce:tlc:il uiidcr a false ])re- 
t,elice, tlicy deserve suspicion, and, wlielr exposetl, 
tlieg gci~er:tlly injure the interest that they represent. 

The beat of these statistics arc take11 fro111 records, 
allc1 are entirely correct; others arc collectc:d by spe- 
cial agents, a ~ r d  slloultl be approximately near l.he 
trntll; and there is slill anotlier class, rnacle up from 
t l ~ e  estinlates of those supposed to krio>v tlie facts, 
and wliicll rnust wancler mor'e or less from the actual 
conditions that  they attenrpt to represe~it. 

I t  lnay be said of all of thein, that tlieir greatest value 
is for present use. 'I'lley qliiclil!-p:~ss by, togive place 
to tile next issue, and relnain only as llistorical records; 
but, as snch, they still abort1 a lllost valuable lrleails 
of comp;t~.ison bet~vcen the l~reseilt arid tlie past, and 
become landtllarlis of progress, ever iiistructive to 

tliose who nlay he seelcilig to trace tlic origin and 
gromtlr of our iriilnstries aricl onr resources; and now 
and them they are recalietl as precedents, wliere rlerv 
questio~ls arise, ~uicler circunislances dce~iied similar 
to the past. 

We mill next consider some points relating to 
inquiries ~uldertalien by authority of govenl~irerlt, 
either for tlie intelligerlt discharge of its olvn fuirc- 
tiolls, or for g e ~ ~ e r a l  ilifonuation, tlir: good of its citi- 
zens, aricl the advallcenlent of kno~vleclge anio~lg 
nlaril<irrd. 

We mag, in geueral, relnark, that notliing can be 
properly ilorie, ill the machilierg- of govcrilment, with- 
out leaving its record. If 1rio11ey or property is re- 
ceived, i,llere is an  entry; if a paynlellt is niade, or if 
property is issuecl, there is also an entry, ant1 a receipt 
to prove it. I n  short, the wliole tlieory of our govern- 
ment iiivolves tlie ~recessity of a recorcl of every oE-  
cia1 transaction; and it is olilg- in cases of inte~it,io~ial 
francl, or gross neglect, or unavoidable accident, tlial 
tlie history of every public act cannot be traced fro111 
tllcse records. 

A record, to hc trnstn~orthq, shonlcl be made at  the 
tiirre of tlie tr:~nsaction, mld rvllile all tlie facts asrto 
time, subject, and all~onnt,  or otlier points of state-
ment, are f~.esll in miild. Notlliiig sl~ould bc trustee1 
to the memory, and for record a t  a niore corlvrilient 
season. I t  should be concise, and easily nrlderstood, 
ancl may often be very greatly assistecl by tabular 
arrangeinent. 

Tlle sunrinaries of tlrese recorcls, as pul;lislled by 
ttie governnlent, are, we believe, ~vitli few excel)tions, 
entitled to great coiifideiice, as far a3 they present 
transactions done by authority, or passing mitler. the 
notice of goverlniie~lt agents. 

We may classify tlre official statistics of the govern- 
ment uncier the followilig 1ic:rds: -

F i ~ s t ,S~nninar i t?~ currentof business, publislied 
annually or at  sliorter intervals. 

Second, Periodical inquiries n ~ a d e  a t  wider i~rtcr- 
vals, as in the census, a r ~ d  requiri~lg special ageilcies 
for their execution. 

T l ~ i v d ,The inquiries ~iiatle by exprrts, or by slrecial 
connriissions or agencies created for a l~articular pur- 
pose. This class is soiiletinles associatc~il wit11 one or 
tlie otlrer of the preceding. 

Taki~igfrorri :i111o!tg tliese cl;bsses the celrsus, as one 
of the ~iioqt important, let us llotice seine of tlle 
nietliods by ~vhicll it lias been talien. 

Tlis earliest rettrrlls that I have fountl, in colorlial 
tiines, were ninde by sheriffs ancl coilstables. At  a 
later period, tllc national celisus was for a lollg period 
taken by thc ni:lrsli;~ls of tile tlistrict courts, or tlieir 
tleputies, - oflicers ~rliose duties nre quite :~~ralogorts 
to tile forlner; ant1 tliis pract,ice of assigning the 
tasli to sl~rriffs still pl'evails in several of tllc slates. 

I n  many otlier cases, assessors discliarge the duty. 
111 New York, before 185.5, special agellts mcrc ap-
pointed by local authorities; and, colmllencing Tr it11 
that year, they Ilave since beeir appointetl by t,he 
secret,al.y of stlate. Tlle apyoiirting 11owcr has heerl 
rested ill state ljo:trds, ill 1~o:~rilsof conuty colll-
nlissio~lcrs, ant1 in tlie judges of irrferior county 
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courts. Assuming what I think all will admit, that  
census inquiries slioultl be lnatle entirely free from 
any suspic io~~ that some tax or sonie personal liabil- 
ity is to be incurred, it is evirlent tliat an assessor 
cannot question an ignorant n~al i  about 11is property 
and his crops, without exciting llis fears that sonic 
tax is l,o be laid. The sheriff or the  constable seldom 
makes a professioiial call, except to serve sonie p:tpers 
or makc an  arrest,. There is, therefore, a strong reasoil 
for appointing persons who are t,o make tlie census 
inql~iries their oiily business, and for maliiiig it widely 
knomrl that there is no taxstio~i,  enroliiicnt, or otlier 
liability incurred by giving full and true returns, and 
t>hat tliere is no sectarian or political erid to be served 
by the inquiry. 

This escelleilt end is now well enough secured 
under tlie natiolial law, and in several of tlie states. 
Tbeyliave a still better method in Great 13ritair1, mlicrc 
a system of registratio11 of birtlis, marriages, and 
deaths, has its districts ant1 its agents under constarit 
org;~~rization,a~i t l  to wliicli, oiicc in ten years, the 
census can be assigned, without creating new offices. 
I n  Sweden, ~vliere a systeni of registratiou, including 
also a record of charige of residence, is in eliarge of 
the parisll-clerks, tlicy take a cei~sus wlicnevcr they 

within a short period of time, hut with reference to 
a given day. Tlie chief difliculty to be encountered 
is the illiteracy of th<,se who should fill the blal~lrs; 
but in the District of Coluiubia, mhicli in 1867 con-
tained a large number of colored families, but recently 
freed froin slavery, the blanks had been, in almost 
every case, filled out by some one to whom they had 
been carried. 

111 fvllowiilg our subject, -the 'methods of statis- 
tics,' -we may notice some points in the condelisa- 
tion and arrangement of facts thatmay be of interest. 

With a vast arriount of inforrnatioll before us, as, 
for example, in tlie returns of a ceusus, let us con-
sider what is to be doiic, arid how i t  can be done with 
the  least labor and greatest certainty. After inspec- 
tion to lrlalte sure tliat tlie work is all together, i n  
proper order and enlidition, it will be foulid that  sev- 
eral distinct operations arc necessary, in preparing 
the rrslilts for the press. Colunlns of figures rnust of 
course be added, and ca~.efully revised. As the totals 
of several sheets will oftei~ be consolidated into oiie 
sum, it is best t,o use spare sheets of the saliie sched- 
ule for er~teriiig the totals of pages, so that these 
partial totals can be easily combi~ied. I t  is always a 
good ~~ract ice ,  where long columns, of many figures 

choose to post tlie boolis, without any special i ~ ~ q u i -  in eacli, are to be entered for adding, to provide paper 
ries being macle, nioye than what these records coii- 
tajn. 

I n  the ilatioilal census before ISX, -in Kew Pork  
before 1S5B,-and in some of the states still, each 
faillily had one line upon tlie bl;~iilrs; and tlie nurriber 
of persons of differelit ages, sexes, and colors, as 
entered in eolnnnis provitled. The limit of classifica- 
tion was of eourbe restricted to these columns; and, 
altliough the totals of each class were easily obtained 
by ailcling, the results were meagre and uilaatisfac- 
tory. 

The chaiige that allowed a line for eacli ilanie, one 
column for the exact age, a l ~ d  otlier co lun~r~s  for native 
country, profession or occupation, etc., ~vliile it sirn- 
plified tlie labor of taliillg, allo~ved ample field for 
classification; arid it i i ~ t d e  i t  necessuy to eiilploy a 
large force of clerlis, in a central office, for the reduc- 
tion of tlie returns for publication. 

By a rnetlitrd now perierally used ill Europe, the 
census is talien upon 'houselioldera' scliedoles,' 
wliiqli are dist,ributed one to each family, some days 
beforehand, filled out by the head of the family, and 
collected npon one dny.  The only iristaiice in which 
this liaj been done ill tho United States, ~vil.liiri illy 
knowledge, was in the District of Colnnibia, npon 
the  11th of Noveinber, 1567. This census was talien 
by the metropolitan police, ilrider nly o~vll  direction, 
and with entire success. I t  was atiemptrd in tlie 
city of Baltimore solliernor~ths afterwards, and failed, 
apparently from want of proper maiiageniei~t on tlie 
part of tliose in charge. 

For all kinds of official iiicjuiries, relating to busi- 
ness, as well as to personal statistics, I thillk the true 
and proper method is, by means of special lilatllcs, 
carefully prepared, simple, and folly esplained. 
These s l i o~~ ld  be distributed sollie little time before- 
halicl, and should be taken up, if not in olle day, 

with narrow vertical r~iling, that shall allow of but 
one figure in a space. Iii cases where the first two 
or three right-halid cliaracters are generally ciphers, 
they inay be left out altogether, the significa~it figures 
o i~ly  beiiig ent,ered in their proper places. I t  saves a 
little tirrie and labor, a i ~ d  does not lead to error. 

Where a great aiilount of statistical material is re- 
ported, -:ts, for example, tlie names in a census,- the 
b l a ~ ~ k sshould always be plainly divided by horizol~tal 
and vertical lines, printed in preje?,ence to ~ u l e d .  The 
liorizol~tal lines sliouid be numbered from the top 
dol~nward, upoil both margins. This nuniberir~g is 
the more important where ail entry is carried across 
lo another page. Each line should contain but one 
entry, and tliere should be, if possible, no blalik lines 
except at the end. Then, with a little multiplica- 
tion-table a t  liar.d, showing tlie number of lines in a 
full sheet, and for each ~ i u ~ n b e r  up to tlie highest that  
are likely to be foulid in a return, the totals call be 
rapidly and accurately ascertained, as follows: The 
iiumber of sheets is first con~ited 011 the back edge, 
and the number of entries they should contain, if 
full, is set down. Then, by glancing over each page 
separately, it is easy to iiorice whether there are any 
lines with two orentries, any b la~~l ts ,  any l i i~es in 
excess. The deficiencies are set d o ~ v i ~  in one column, 
the excess in allother, and their difference is added or 
subtracted, as the case may require, when the true 
sum is at  once found. This operation, which is t,he 
first thing done, should be repeated by another per- 
son; and, when found to agree, i t  sl~ould be kept as a 
test-riuniberfor verifyi~ig the accuracy of much of the 
work that is to follow. In  measuring parts of pages, 
a scale inade of a strip froin the riiargin of a blank 
schedule, aud pasted upon a card, will save all labor 
of counting. 

111statistical labors, where the same returns affurd 
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material for a considerable number of deductions, -
as, for example, the population sheet of the ceiisus, -
i t  is generally best to take but one thino at a t h e .  
Thus, tlie ages, professions, nativities, civil condition, 
etc., should be talcen by separate operations, and not 
two or more at  once. There is not, however, the least 
need of corifusion iri lreeping the subdivisions of t h e ~ e  
subjects, in two or four classes, -as, for exalnple, 
ages by sex and color, -by a siniple arrangerne~rt of 
lieavy and light horizontal liues upon the tally-sheet, 
a ~ i da little practice in its use. 

There is much to be gained, both in time and acca- 
racy, by a proper arrangement of a tally-sheet. The 
grouping together of tally-marks, by making four 
down and one across, so as to divide the n~orlr into 
groups of fives, is so natural aiid obvious a nietl~od, 
that few wlio have had occasion for this kind of work 
could have failed to adopt it. By an arrangement 
mhicli I Lave used to a large extent ill census worlr, 
I liave had my tally-sheets printed off irlto squares, 
so that each compartment should receive one group 
of five, and no more. Then, by a series of nu~ubers 
wit11 a coinrnoll differe~lce of five, printed across the 
top of the sheet, at the head of each vertical colu~irn, 
thc number of tally-marks in a horizontal row can 
be known a t  once, by glancing along the vertical col- 
umn con ta in i~~gthe last full group of fives, to the 
number printed at  the top, ant1 then adding the marks 
in excess, but less than five, in the next compartment. 
This saves all counting, and a consicierable amount 
of time. Tiiere is also an advantage, on account of 
the eye-sight, in liaving the tally-sheets of some other 
color than white: a neutral tint might be best, but. I 
have found common manilla paper answer every pur- 
pose. 

Plans have been proposed for using cards of differ- 
ent sizes and colors, properly inscribed or numbered, 
as counters, for classifyi~rg a variety of facts, forming 
togetller a definite w2iole. By using colors, the eye 
becomes, without mental effort, a guide to the hand, 
in their distribr~tion into piles or cells in a case; and, 
wlien the work is done, their number nlay be accu- 
rately lrnown by weighing, or by ~neasuririg the lieight 
of each pile. Tl~oseof different sizes could be sepa- 
rated by mechanical devices, witl~out handling, aild, 
by a little practice, without liability to error. 

I t  niay be said generally, tliat the chief, irldeed the 
only real, difficulty, in the preparation of statistical 
data, consists in getting the facts correctly. Tliere is 
notl~ing ill the operatioli of a central office that i~ecds 
to involve error; or, if an error is committed, there 
sl~ouldbe no difficulty in tracing it to the clerli wlio 
is responsible for it. An efficiel~t way to secure accu- 
racy in work would be, to malie a money-charge 
against the clerlr who corriiriits an error, to be paid to 
the one who finds it,. I believe that something of 
tlie kind is done iri some of the statistical offices in 
Europe, a*class of revisers being employed, who are 
paid by the fines thus imposed upon the careless. 

With respect to statistics obtained by circulars ad- 
dressed to persons supposed to have the information 
desired, me lrave every grade of value, from good to 
good for nothing. The result depelids upon inany cir- 

cumstances: as, for example, whether the person 
making tlie return is paid, or is under some obliga- 
tion to, or expects sorrie favor from, the person or 
office making tlie inquiry; ~vhetller tlie inquiry can 
be answered by reference to a record, or by sonle 
research niore or less conveniently iriade, or is to 
be supplied from personal opinioli, and a gelieral 
kiiowletlge of the subject; or, finally, whether the 
question can be answered by any tliiiig better than a 
guess, by one wllo lciio~\-s perhaps very little about it. 

I mould hold i t  to be the general rule, that ~vliere 
the inquiries are few and sirl~ple, exact as to their 
object, and, if they refer to a record, exact as to time 
and subject, ant1 especially if they can be returned 
upo11 the sarne blanlc, and mithout expelise for postage 
or othern~ise,a very large percentage will be aris\vered 
without a sec:oricl applicatiori. A repeated call ~~lonl t l  
probal~ly bring a third or a half of the remainiler; 
but there will be, now and then, one mlio will fail 
to reply, uiiless urlder official or llersonal obligatiorl 
to do so. 

We have thus far consiclered tile dealing wit11 sta- 
tistics that have been gathered from the whole of a 
giver1 field of inquiry: there are other nletliods that 
deserve notice, and the first of these is that; ' b y  
samples.' A portion of some wllole is carefully 
studied, and the results ohtailled are deemed appli- 
cable to the entire field. 

The French statistician Noreau de Jonri'es has 
given sorne instances of this method, as applied i n  
tinies past, by persons who had acquired e~niueiice, 
and mtiose worli gained confidellcc; and very prop- 
erly aslis, 'Wliat is such work worth P ' 

Vauban, distinguisl~ed as a military engineer, at  
the beginriing of the eighteentli century, ~ ~ i s l i i n g  to 
know the agr icul t~~ra l  production of Prance, and the 
revenue i t  would yield, resorted to a metliod which 
would appear strange enough now, but still may be 
called ingenious. IIe attell~pted to reach his object 
by taking an  exact. a c c o ~ u ~ t  nof the proiluctioli of 
square lcague, recl<oning the arable land, vii~ryarcls, 
pastures, a ~ i d  woo(llanils, tlieir prorlncts ~ ~ i t h  in 
quantity and valne; and then, by the siinple "rule of 
three," he said, " as 1is to 25,000, so is the result to 
the ~vhole of France." 

The English agricidtnrist, Arthur Young, sougl~t 
to ascertai~l the proportions of meado~rl-land, nlourit- 
ains, and the lilie, ill France, by cutting up a niap by 
l i~lcs followir~g t l~ese  features of tlle surface, and 
weighing tlie parts. 

111 1790 Lavoisier, tlistinguishccl in scie~ice, aurl 
for tllis reason asscir~blycorisnlted by tile ~ i a t i o i~a l  
upon a question of imposts, found no existillg data 
that applied t,o the irrternal resources of t l ~ e  couritry, 
until Ile hiiriself snpplietl tllen~, by a method that is 
now sltogetlier ncglccted in statistical researches. 
EIe proposed to a s c e r t a i ~ ~  of plouglis in the the nu~riber 
country, and froiil this to calculate the qnantitics, 
prod~~ct ion ,and coris~ilription of agric~iltmal crops. 

In  1734 &I.Neclrer, the disting~iishcd s t ; d e s ~ ~ ~ a r ~ ,  
cleduced the population of France fl.oi11 ;Ln assr~nlcd 
percentage of tlie birth-rate; and lllis was talie~i for a, 

census ! 
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But coming down to a much later period, we find a 
rernarliable application of the law of indnctioii ill a 
worlr upo11 the industries of France, by the  iiiinister 
Chaptal. H e  presents agricultural tables, wliicll liave 
been receired wit11 great coi~fidei>ce, siiice tliey bear 
the appearance of official ~t~atistics, alid were esc-
cuted under the Ellipire. lI is  tables are foulid to 
have been coriiputeil, vithout aclrrlo~vledgiiie~lt, frorn 
a statement addressed by &I.I-Ienr~et, director of the 
cadastral survey, in 1517, at  a tirue when not rnore 
than a seventh part of this work had been finished. 
Tlie other six-sevei>ths were obtained by a si~iiple 
multiplication of the finished part. 

Many years ago, a ' distiilguished statistician ' 
publishetl, with great apparent precision, the yield of 
potatoes in France. There had been no official in- 
ventory talcen; but wlien one came to be made, some 
time afterwards, it was found that this detluction 
had been obtained by niutiplying the yield of a sillgle 
co~n~r iuneby 37,U00, tlie nu~iiber of communes in 
France. 

These exainples rniglit be multiplied indefinitely; 
a11d we need riot cross the Atlailtic, nor go far back in 
time, to find them. There is sc:lrcely a day, but that  
me see passing ttirougli the newspapers, estimates, 
tleductious, aiid statements, that have no Inore solid 
foundation than those tha t  we have cited. Never-
theless, we must not wholly disregard the inductive 
n~etliod in statistics: there are marly cases in which 
we can get nothing else. 

The chemist must analyze the soils and the ores 
frorn samples. I n  every operation of testing the qual- 
ity and the value of any cominodity whatever, we 
mnst select fro111 the material before us  what appears 
to be the average qnality. And so of statistics geri- 
erally: if tliere is no actual and general inventory 
made, we must collect from what is deemed a fair 
average, and, from tliese data, obtain such conclusio~~s 
as tliey afford. Tlie resnlt in this, as in every thing, 
will depend npon tlie intelligerice and honesty of the 
person who malies the estimate, tlie extent of his 
opportunities, his experience, and his slrill. 

Eeturrii~ig to tlie field of exact statistics, we may 
rernark, that we can never have an accurnte census 
of the population luiitil we have a thorottgh and uni- 
form registration of births, marriages, and deaths; 
a measure which this association untlertooli to pro- 
mote, more than a quarter of a cent~u*yago, but 
which has not nlade successful progress. 

We camlot have a faithful statement of tlie indns- 
tries, mi t l~o~ l t  record kept of the production, tlie a 
consuniption, ant1 tlie cost of operation. This is 
already done by most of the important ones, as an 
incident of busiiless; but we lose tlie advantages by 
the hurried manner in mhicl~ tlie official inquiries are 
made. Yet npon these returns we rely for all that is 
collectively Iinomn about them. 

I t  follows, that, until me can realize these desirable 
features, the best we can expect is, to afford rnore 
time for previoas preparation, by s~lbnii t t ir~g before-
hand the questions that are to be answered; whicll 
can only be done by tlie aid of ' honseholtlers' sched- 
ules' for population, on <special blaillis' for each of 

the industries, or other subjects, tha t  come within the 
range of inqairy. 

It was my intention to dwell a t  some lerigth npon 
tlie illustratiori of stat,istical facts by grapllic methotls; 
but tirile will not permit, and opportunity for full 
pi.clraraLio11 has not been found. For more t l~arl  
thirty years I have been accustomed to note down the 
priliciples involved in these niethotls, whenever, in 
the course of a \vide and varied range of opportunity, 
a new one was fo~krid; arid it has been with me a 
cherished ir i tentio~~ to present the whole subject'in 
a systematic form. 

We nlay coiicisely state, t l ~ a t  graphic illustrations, 
using liries, areas, or angular spaces, often sapple- 
me~ited by colors, may be employed for representing 
either -

1. Qunntities, with or wilhout reference to time. 
2. l ime, in recurring, interrupted, or progressive 

periods. 
3. Bireclion, or relatioe position ;arid 
4. Intensity or.lh~ce. 
I n  general, but two elenlents can be clearly pre- 

sented at  once; but by a sltilful nse of different 
colors, or Binds of lir~es, subjects of the sariie nature 
may be admirably compared, and the relations of 
cause and effect not only illustrated, but even discov- 
ered aild proved. I t  is often admissible to introduce 
subjects having di..similar notation, -as, for exam- 
ple, degrees of temperature, and lieight of barometer, 
-in the same drawing; but in tliese cases each must 
liave its o1v11 scale, and, in a general way, every dia- 
gram must liave a scale for every elernerit of the sub- 
ject that is reprcsrr~ted, either expressed or implied. 

Qzcantifies inay be shown either as they exist a t  
certain periods of time, or as tliey form parts of a gen- 
eral total; aiid they may be presented so as to exhibit 
successive s~tbclivisions, down to any desirable degree. 
If tlie divisions of a general total do riot require sub- 
division, they may best be sliown by angular spaces, 
as sectors, which together lnalre up  tlie whole of a 
circalar area. If the  divisions have some qaalities in 
common, the shades of color rnay be of different in- 
tensit,y, sigrlificarit of the degrees of qaality that rnay 
exist. But wl~ere t l~ere  are successive subdivisions, 
orpar ts  of p a ~ t sof a whole, tliere is no way so exact 
as by means of rectangular areas, mhich may also be 
shaded in different tints, as well to separate them one 
froril another as to show differences of interisity or 
degree. 

I n  both of these niethods, as well of angnlar spaces 
as of rectangular areas, we can only show quantities 
as they exist at  n given poirit of tinie. We catch, as 
it were, tlie conditions, as does tlie light, the image in 
a camera. They admit of no such thing as motion 
or change; but these changes tilay often be strikingly 
represented by a series of diagrams, presenting the 
coiiditioiis a t  different periods of tinie. 

Where time and quantity are combined, we have 
an easy and strilriiig means of illust1,ation ; and in this 
the time may be ill recurring periods, such as the 
hours of a day, or the months of a year, or it may be 
progressive, as in a series of years. 

For the recurring periods, I think there is nothiilg 
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So co~ivenient and instructive as the circle, in vhich  
the quantities are measured along the radii, frorn the 
centre as their base. The entire radius may some- 
times represent tile ml~ole of that of which these 
partial measnremerits are a part. 

For a p~,ogressive series, the ordinates representing 
qnal~tities sl~onld be riieasured from a level base-line, 
anrl the scale of gratlualion shown upon the side 
mitrgin, wliile the tirile is measured fro111 left to right 
by a scale along the upper nlargin. 

For siinple comparison, a series of bars or lines, 
measured from a colnriion base, and either horizorltal 
or vertical, is a convenient and strilringmode of illus- 
tration, and has now- come into very coiilnlort use. 

A rectangular area, mith parallel tlivisions, ariiounts 
to the sariie thing as a line; bnt with this difference, 
that  a secontlary subdivision may soinetimes be repre- 
sented mith great effect. 

Having thus stated sollie points in reference to 
graphic illnstmtior~s upon a true principle, I should 
not leave the subject without a ~vord  of censure for 
soriie that are false. I will specify, particularly, such 
as attenipt to represent comparative quantities by 
concentric $firlures, such as circles or squares. The 
eye has, in these cases, no means of just cornparison; 
and they are very apt to mislead, where tliey are 
inte~ided to instruct. 

The same objection may be n l ~ d e  against sirnilar 
geometrical solids; for, altl~ougli theyrnay beliterally 
true, their collterits being to each other as tlie cubes 
of similar lines, the eye does not readily see tile 
difference. I t  wonld be better, in s11c11 cases, to use 
cylinders or prisnis of t l ~ e  same base, but proportioned 
in length to the quantities t,hat they represent. 

PAPERS READ BEFORE SECTION I. 

Life-insurance a n d  self-insurance.  

BY ELIZUIl WRIGIIT OF BOSTOX, MASS. 

THISsubject has been a favo~i te  t he~ne  with Mr. 
Wright for several years. His ability as an actuary 
is aclcnowledged; and his tlieory on this subject has 
at  least tlie merit of disinterestedness, so far as in- 
surlance-companies are concerned. Without going 
into the technicalitit~s and n~atliematical cor~siclera- 
tions that must be met in a tliorough review of Mr. 
Wright's theory, its object may, perhaps, be stated 
correctly in a few words. A reserve is acc~rmulilted 
by the practical workings of life-insurance in a mell- 
regulated company, which i.i more than sufliciei~t to 
lneet the clainls upon it as fast as they mature. The 
usual spsterr~ divides that reserve, less the amouut 
\vllich the company withholds as a surplus for ex- 
traordi~lary emergencies, among the policy-holders. 
1\11.. Wright takes the view that each policy earns, 
during its conti~~uarice, part of that an ascertai~~able 
reserve. He supplies the rneans for determining what 
this part is, for each policy: of course, it is a matter 
of calculaiiori for each. I-Ie denominates this part of 
the reserve, or surplt~s, the 'self-insurance.' By his 
system it is pos3ible tu ascertain a t  any time liow 

1xl11ch this: self-insurance on a given policy amounts 
to, or how rnuch i t  mill amount to at any future time, 
if kept in force. Xr. Wright believes that the self- 
irisurnrice is the property of the policy-llolder; and 
that, if not payable to liirn on dernar~d, it should at 
least be applicable for a renewal uf the policy to pre- 
vent forfeiture. 

T h e  inc rease  of t h e  co lo red  popula t ion  of t h e  
U n i t e d  S t a t e s .  

BY C .  8.  MISTER OF TIrASHINGTON, D.C.  

ITis frequently asserted that the colored population 
of the United States is increasirig more rapidly now 
tliari i t  did prior to 1861. The large apparent increase 
shown by a comparison of the census-returns of ISSO 
with those of 1570 seems to justify this opinion; but 
the results of i~lvestigatioris made by the stiperin- 
tendent of census in Souill Carolina and Mississippi 
show that tlie census ill 1S'iO was seriously defective 
in this respect, wliile that of ISSO was very full arid 
complete. The accornpa~~ying st:itiatical table pre- 
sentv the returns of these people according to each 
U. S. census from 1840 to lSSU, and gives the nurn- 
bers reported from the Sout,h in detail. Tliese results 
seem to indicate that they are not illcreasing as 
rapidly as formerly. The burden of supporting their 
minor cliildren, and their disregard of the rules of 
health, seen1 to furnish additional reasons for thinlr- 
ing that t,heir future rate of increase will be less than 
i t  has been heretofore. 

,-I 

Total U. S. . .6,580,i934,880,009

I 


Oyster- farming in  Coi lnect icut  wa te r s .  

AN expla~~ationof tlie difference betwren seed 
oysters and those fit for market gave the aathor oc- 
casion to mention tliat ' saddle rock' oysters in their 
best edible condition were six or seven years 0111. 
A history of Connecticat experience and 1egisl;ttion 
in relation to oysters was give11 ill detail. T l~e re  
are now 32.5,000 acres of tlisposable ?pace for oys t~ r -  
beds, ar~tl  100,000 are occupied. The nrea of t l ~ e  
n ;~tura l  hells is only 6,000 acres, alld tllis fut.nis11es 
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the seed for new beginners. The present expansion 
of oyster-farming is due to the use of steam-power in 
gathering tlie harvest. 

The first thing done on an  oyster-farm is to stake 
i t  out into sections, and then the bottom is ex-
amined. The next step is to scalter oyster shells 
over the farm, and the oyster spawn is scattered. 
After this, in some nluddy localities, small trees, 
mainly birch, are thrust into the water, in a standing 
position; a t ~ d  the young oyiters set on these trees. 
The spax+r.rl is cast out fro111 J I I I I ~until November, and 
for a few days the young oy.ters swim everywhere 
they please, leading a happy life for a brief period. 
Shelling begins about June  15, arid ends about Aug. 
15. When tlie oysters fill the trees, the latter are 
pullet1 u p  and cleaned off. From one acre of bushts, 
1,000 bushels of oyster3 have been gathered in one 
pear. Tlie oysters set on anything which is clean. 
They had been found on old boots, old wrecks, and 
a pair were found on an old padlock. Oyster-farm-
ing was not profitable every year; one firm having 
lost $20,000 by the ravazes of the star-fish in one bed, 
and another fin11 $100,000 in two years from the same 
cause. Oyste~swere formerly imported, but are now 
exported in immense quantities. 

The German carp, and its introductioil into the 
United States. 

BY C, W. SXILEY OF WASEIKRTOX, D. C. 

TEE United States fish-commission, he  said, had 
some years ago imported f ~ o r n  Germany thirty or 
forty pairs of this fish. They were placed inbreeding- 
ponds in TVasliington, and have illcreased many-fold, 
the number spawned this year being 400,000. Tlie 
carp is naturally a warm-water fish, and in the waters 
of the southern states grows ~~71 th  astonishing rapid- 
ity, and to great size. They will also do well in the 
cold water of the north, eve11 in Minnesota. h'early 
every state and county in tlie United States has a 
fish-co~nmissiosi, arid they are all propagating carp. 
I t  has also been taken up as a private speculation, 
and carp are sold for breeding-purposes as high as $5 
per pair. 

The carp roots abont in the ~ n u d  for aliment, and 
much resembles poultry in its manner of getting food. 
Carp aged three years are often found to weigh tnelve 
to  fifteen pounds, and a gain in weight of four pounds 
has been observed in a carp in one year. The carp is 
sluggish; while trout, bass, and otlier lively fish frisk 
about, and do not fatten so fast as the carp. Experi-
ments have shown that female carp spawn a t  the age 
of one year in southern waters, at  two years in colder 
waters, and in the extreme northern waters of the 
United States at  three years. Other fish, turtles, 
muslirats, snakes, and even birds, eat young carp. A 
bird shot in Washington recently had in its stomach 
the heads of seventy-nine young carp. The U.S. fish- ' 
cornmissioner recently serit out requests for iriforma- 
tion about carp experimented with in this country; 
most of the replies placing the carp on an equality nit11 
trout, basi, and shad as a food fish, while a few classed 
therri x i t h  pike, and a very few said they hail a mud- 

dy taste. The carp is the best pond fish Ye~t known, 
and in a very small pond will thrive well, so that 
families niay easily have their own fish-garden if they 
have enough water t,o make a perniar~ent pond. The 
carp is a very hardy fish for shiptr~ent, requiring little 
\vater to keep alive in. The U.S. fish-commissioner 
is giving away carp, sending them by express to any 
point, the receiver paging express charges. The fish 
will thrive on table-refuse and almost any thing edi- 
ble. Carp can be kept in winter in a tub  in the 
cellar, the water requiring to be kept fresh. Care 
should be taken to keep poiso~lorts substances out of 
carp-ponds, and too much food should not be thrown 
in. I n  coolring carp, thorough cleansing is needed; 
and frying shonld be done in hot pans a ~ ~ d  hot grease. 

As to the econonlics of this subject, Mr. S r ~ ~ i l e y  
said that  fish-culture was rnore and rnore becoming a 
part of tlie far~uer 's  occupation, and thought that, not 
ver,y long in the future, lnost of the farmers of the 
country would have little fish-ponds in their door- 
yards, both as a method of obtaining food and as an  
ornaulent to the homestead. 

Cable-cars for city passenger traffic. 

R Y  E. T. COX OF NEW IIAIZMONY, ISD. 


PI~OPESSOR
COX, though devoted to geology, has 
always t a l i c ~ ~  a kindly interest in schemes for indus- 
trial advancement. I n  the present paper he describes 
the success of the cable system as a substitute for 
horse-cars; and urges ils general adoption, on the 
ground of its conrenie~rce and comfort to humanity, 
as well as the din~inutiori of s u f f e k g  to  the 1io1,se. 
Some of the collateral statistics p~.esented in tlie paper 
are interesting; e.g., the figures given by Mr. Moody 
hIerrill, c11;lirman of the horse-car railroad co~lr~ention 
held at Boston last March: "There are in the United 
States and Canada 415 street-railways, giving employ- 
ment to allout 85,000 men, 18,000 cars, arid 100,000 
horses in daily use. These horses consume 150,000 
tons of hay, arid 111,000,000 bushels of grain. 3,000 
miles of traclr represent an  i~~ves t ed  capital of $150,-
000,000. The nurnber of passengers annually car-
ried is 1,212,460,000. In  the city of New York there 
are 110 rniles horse-ra i l~~~av,of and 11,866 horses 
are used to operate them. The ilorses, together with 
their harness, expensive lands and stables, feed and 
grains, nlalre the operating expenses, by including 
interest, $5,104,696.'iQ per annum. The average life 
of the street-car horse in New Yorlr is less than three 
years." 

Tlie paper quotes an opinion of Gen. W. Sewell 
of New Jersey, a practical railroad engineer, who 
prophesies that, within ten gears, the cable system 
will supersede.11orse-cars on every consiclerable street 
line. The great advantage of the system is its appli- 
cability to very steep grades. The paper states, i n  
respect to the h o s t  vital question to capitalists, that 
the cost of the plant in the cable system is shown to 
be about $70,000 per mile of roadway. We have 
heard it recently stated, in otlier quarters, at $120,000; 
but perhaps one est,imate applies to siugle and the 
other to double tmclrs. Tllis rriakes it, at best, sonie- 
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what expensive as an experiment; and that is the light 
in which it is regarded by many horse-railroad man-
agers at  present. 

I m p r o v e d  m e t h o d  of sp ray ing  t r e e s  f o r  pro-  
t ec t ion  agains t  insects.  

B Y  C .  V. RILEY OF WASHINGTON, D.C. 

TEE paper gave a summary of results obtained 
from experiments made during the past two years a t  
the U. S. department of agriculture. An  ordinary 
barrel is used as a reservoir, in which is inserted a 
force-pump with automatic stirrer. A long rubber 
hose extends from the pump, and is attached to the 
spraying apparatus. The nozzle bas been called 
the  cyclone or eddy nozzle; its action carries out new 
principles of spraying. I t  is a shallow, circular, 
metal chamber, with two flat sidcs, in the centre of 
one of which is a small circnlar ootlet. The fluid is 
forced into this chamber tangentially, producing 
rapid rotation, arid a spray which is easily regulated 
from a mist scarcely visible to a strong shower. This 
nozzle is adjusted to the end of a bamboo rod (of 
varying length, according to requirement), through 
~vliicli the rubber hose has been passed; or several 
nozzles may be attached, in different positions, to the 
sides of a stiff metal tube, sufficiently slender to 
be handled by the operator, and thrust among tlie 
branches of the tree. By these means, trees from 
twenty to thirty feet high can be rapidly sprayed 
without the use of a ladder. Tlie substances used 
are either London purple, one-half pound, and flour, 
one pound, in from forty to fifty gallons of water; or 
Paris green, one pound, to the same aniount of flour 
and water; or petroleum eniulsions made as Profes- 
sor Riley indicated at  the last nleeting of the associ- 
ation. 

E n h a n c e m e n t  of va lues  i n  agr icul ture  by rea-
s o n  of non-agr icul tura l  popula t ion .  
BY J. E. DODGE OF WASIIISGTON, D.C. 

THE paper begins by showing that  national indus- 
try is prosperous in proportion to its diversity. The 
productions of agriculture would be unsalable if all 
the people were agricultural producers. A civilized 
nation, with the s~nallest proportion of non-agricultu- 
ral workers in it, will be low in tlie scale of prosperity: 
with the largest proportion of non-agriculturists con- 
sistent with proper food-supply, the nation will be 
rnost prosperous. To a great extent, this is true also 
of the subdivisions of this country. I t  rnay be illus- 
trated by the statistics of geographical sections that 
embrace groups of states, or by comparison of indi- 
vidual states. The author is even prepared to show, 
that, in a partly agricultural community, the increased 
employment of labor in industries that are non-agri- 
cultural stininlates irnprovernent, compels liiglier 
culture, and makes the products of land; and the land 
itself, more valuable. Snch is the theory. I n  sup- 
port of it, the author ~ d d n c e s  striking facts, obtained 
by compilation from U.S. census r e t ~ ~ r n s  of 1880. 

The states and territories are gronped for this corn- 
parison in four classes, \vllich are thus designatecl: 

first clasr, liavingless than 30 per cent of agricultnral 
workcrs; second, having over SO and less than 50 per 
cent; third, having 50 and less than 70 per cent;  
fourth, having over 70 per cent, i.e., being almost ex- 
clusively agricultural stal,es. 

2.i a ." 
52 

Classes. 
0 -3 
* 'C Acres. Value. 

0. T i* C0 

-z--- .-

77,250,742 $2,983,6$1,197 $40.01 16.50 
112,321,2Bi 8,430,915,767 22 21 40.12 

Third clans 3,873,040 3 1 8 8 9 i 0  58 85 
Fourth ciaas . 108,636,796 562,430,842 I/:;; 77.46 

I n  the first class are DIassachusetts, Co~lnecticut, 
New York, Ncw Jersey, and Pennsylvania in the east, 
and some of the mining states and territories of the 
west, diverje in many points, yet alilte in the fact of 
a large non-agricultural population. This class has 
only one-sixth of the population in ~griculture. The 
fourth class consists of North and South Carolina, 
Georgia, Alabama, and RIis-issippi. I t  has nearly 
four-fifths engaged in agriculture, on lands worth 
only an average of $5 25 per acre. The states having 
only two-fifths in agriculture havc farm-lands valued 
at  M22.21 per acre, while those having nearly three- 
fifths in agriculture have lands valued a t  $13.03. 
These fignres speak for tllemselves, and scarcely need 
comment from the author. 

TVlien individual states are compared, the results 
are equally marlred. The author compares pairs of 
states, -Virginia and Pennsylvania, Kentncky and 
Ohio, Iowa and Illinois, -as follows (for convenience 
we place these conlparisons in tabular form) :-

Per  cent of agricultural 
workers . . . . . 51.41 

T'alue of f'irm lands per 
acre . . . . . . . $10.89 

TVt~gcs of agricultural
laboren p a  annunl . 

Similar computations give figures for the State of 
New York not widely different from those for Perin- 
sylvania. The average value of farm-lands per acre 
in New Jerjey is greater than in any other state, uiz., 
$65.16: this is owing to a position between two great 
city markets, with proximity and easy access to  
both. Her percentage of ayricultural morltera is only 
14.02; their average annual wages are $501. I t  will 
be seen that the wages of agricultural labor are srtb- 
ject to the same law. If computed for tlie first table 
in this paper, the wages per nlontll of the agricultur,tl 

I l'lrc annual wages of ;igricultural labor in Minnesota are 
$376. 

1-



-- 

379 SEPTEMBER 14, 1883.1 SCIENCE. 

laborer would he f o ~ l ~ l d ,  for the first class of states, 
fully $25; for the second, nearly '$225; for the third, 
less than $20: for the fourth. about $13.50. 

An  aplllicatior~ of the same test to the value of 
annual production for each man engaged in xgricul- 
ture brings equally interesting results in the follow- 
ing table: -
-- .-- - ------. -- -- -.--.-

6.5 2 
Value Val.. ;2: 

Cli~sses. 
agricllltl,rc. capita, 82 .2  

& g en ,m! 
First clasu . . 1,060,881 $481,780,791 $157 16.51 
Second class . 1,566,876 616,850,959 394 40.12 
Thircl class . . 3,017,951 786,681,420 261 58.85 
Fourth class . 2,024,966 328,099,388 161 77.46 

-- 1 - '-_. -_ LPNP.-- -. - .- --..-

The states with less than 30 per cent in farm-labor 
realize nearly three times as much per ntan as those 
which have over TO per cent in farnl-work. I n  other 
words, one man in the first class realizes as 1nuc11 as 
the three men who are con~peting with each other, 
having little outlet for surplus production. Three 
brothers in Alabama, laboring througli the year, get 
as much for their aggregate produce as one farmer 
receives in Pennsylvania, simply because that farmer 
has a brother engaged in manufacture and anothcr in 
mining. I t  is because in one case there is a market 
for one product only, thousands of miles away: in 
the  other, there are markets a t  every door. 

I t  appears evident that  tlle proportion between 
agricultnral and non-agricultural population is a 
measure of the values of the land, of the proiluction, 
and of the labor of the farm. These values are rapid- 
ly enhanced by the increase of non-agric~~lturists. 
This is the lesson of the most authentic statistics of 
our own and of other countries. 

A new system for the treatment of sewer-gas. 

BY T. E. JEFFERSON, BUDSON, \T7J5. 

INtllis paper, which was well illustrated by dia- 
grams, special reference ~ v a s  made to a series of iin- 
portant inventions which of late have attracted much 
attention both in this country and Europe. This 
system chiefly consists in malting sewers approxi-
mately air-tight by sealing the sewer inlets so as to 
d r n i t  sewage, but exclude the  air; n~alcing pipe con- 
nectior~s between sewers and buildings, and different 
heating-apparatus arranged to admit the in-flow of 
atmosy~here and the products of combust ion into the  
sewer; and, at  the same time, prevent the back-flow 
of gas; when by the connection of a powerful suction 
apparatus with the sewer, near its outlet, the removal 
of sewer-gas and smolce from furnaces and fires, aird 
the thorough ventilation of buildings, is positively 
effected and regulated as desired. 

By employing niechanical force for creatingdraught 
for fires, the large percentage of heat heretofore re- 
quired for this purpose is retained, effecting a corre- 
sl~o~rtl ing in the consun~ption of fuel. s a ~ i n g  

The main portion of these important discoveries, 
inclnding the removal of sewer-gab, a i d  the  positive 
nlexns of ~en t i l a t i ng  builclings and carrying the vi- 
tiated at~nospliere a ~ r d  poisonous vapors away from 
contact ~ ~ i t h  the inhabitants, was recently made by 
IIon. John Co~nstoclc of ITc~dson, TTTis., and first in- 
troduced in one of the  districts of the city of Paris, 
France, during the present year, wllere its great 
utilily and prdctical success are fully demonstrated. 

List of other papers. 
THE following papers were also read in this sec- 

tioil : U~~i ld ingassociations, by Edgar Bisby;  and 
IIealtll foods, by II'. S. l i n i y l ~ t .  
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MATHEMATICS. 

Hyperelliptic fnnctions. -i\l.E. Wiltheiss starts 
out from a mernoir of Prof. Kronecker's which ap- 
peared in the  dfonatsberichte of tlle Berlin academy 
for the year 1866, i n  which a method was developed 
for obtaining the parameters T,A. of those theta-func- 
tions, which, for a certain definite transformation, 
remain unaltered. Prof. Kronecker started out from 
a purely algebraical stand-point, and solved the equa- 
tions which connect the original and the transformed 
parameters 7~1:and r',k. Corresponding to the trans- 
formation of the theta-functions, there is a transfor- 
mation refelring to tlie iirtegrals belonging to these 
functions. Noting this fact, the author of the present 
paper has arrived at  these singular values of the T C ~  

i n  another manner. and his results bring into evidence 
a certain property which is analogous to the cornplex 
nlultiplicatior~ of elliptic functions. The author con- 
fines his attention solely to the theta-functions of two 
\ariables. - (illcclh. a~zn.,xxi.) T. c. 1214 

Curvature of surfaces. - M. Rud. Sturm has 
given here a very interesting theorem analogous to 
Gauss7 well-linown theorem concerning the measure 
of curvature a t  a point on a surface. Gauss' theorem, 
stated briefly, i., that if a curve p enclosing a n  area I? 
is drawn around a point P of a surface, and if a cor- 
responding curve p' enclosing an area P'is traced out 
on a sphere of radius unity by tlie extremities of 
radii drawn parallel to the normals to tlle given sur- 
fare a t  each point of p, then the limit value of the 
ratios of P' and F will be equal to the  inverse 
product of tlie radii of curvature R,,R,,of the given 
surface iu the point P. BI. Stuirri's theorern is, that 
if the burve 11 is cut  out of the given surface by a 
sphere whose centre is at  P, then the mean curvature, 

(d,viz., --- -I- -i,),is equal to the limit value of the  

ratios of the two perimetersp anrlp'. -(Math.  nlz~z., 

xxi.) T. C ,  [215 


