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4. STATISTICAL ANALYSIS OF THE SAMPLE

It is first necessary to unders tand  the relation­
ship between the  sam ple  a n d  the  population. 
In cruising m erchan tab le  timber the population 
is composed of all trees  of m erchan tab le  size on 
the a r e a  to b e  cruised. The sam ple  is any  portion 
of th a t  population  taken  in the  form of plots or 
strips for the purpose  of estimating the  m agnitude 
of th a t  population.

The statistical values of the  sam ple which a re  
the arithmetic m ean ,  the s t a n d a rd  deviation, and  
the coefficient of variation a r e  in estimation of 
the corresponding p a ram e te r s  of the  population. 
The only time th a t  these population p a ram eters  
a re  known exactly  is af te r  a  1 00%  cruise has 
been m ade.  Obviously any  errors th a t  influence 
the determination of the  sam ple  param ete rs  will 
be magnified in the estimation of the population 
param eters .

It is customary to use G reek  Letters to  refer 
to the  population p a ram e te r s  an d  Roman letters 
for the  corresponding sam ple  param eters .

b. The Arithmetic M ean:

U  (mu) is the popula t ion  m ean a n d  can only 
b e  determined by a  1 00%  sample. X is the 
sam ple  m ean used as  an  estimate of the  p o p u ­
lation m ean, x is ihe  value  of a n  observation. 
(A plot in this case). N is the  total number 
of possible observations, n is the number of 
observations in the  sample. S  is the Greek 
letter, sigma, m eaning "summation of."

U =  S  X a n d  X =  g  X 
N n

c. The Variance a n d  S ta n d a rd  Deviation:

6 2 (small sigma) is the population variance. 
Sx2 is the sam ple  va riance  used in estimation 
of the popula t ion  variance. V ariance  is the 
a v e ra g e  sq u a red  deviation from the mean.

The quantity  (X - qj) is called  an  error since 
it is an  exac t  s ta tem ent of the variation of an 
observation from the m ean  of the  population. 
The quanti ty  (X - X) is called a  residual because  
it is a sta tem ent of the variation existing be-
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tween an  observation an d  the sam ple  mean 
an d  is only an  estimation of the quantity. (X-tlb

It will be noticed tha t  in the formula for 
the sam ple  variance, n - 1 w as used as  a  di­
visor instead of n. Using the  factor (n - 1) makes 
the  variance  of the sample larger than  if n 
w ere used; this is done for the following 
reasons:

1. The population m ean (u) is genera l ly  
unknown because  100%  cruises a re  seldom 
m ade.  Therefore, it is necessary to estimate 
the  variance  of the  population m ean from the 
variance  of the sam ple  mean which, in turn 
is b ased  on the sam ple mean. O nce  the mean 
of a  sam ple  is determined there  a r e  only n - 1 
independen t comparisons. For exam ple ,  in the 
hypothetical a r r a y  of three (3) observations 
with the  values, 4, 5 and  6 the arithmetic mean 
is 5. Thus, if the mean, 5, a n d  o ne  o ther o b ­
servation, say  4, is taken  then the value of the 
third observation is automatically  fixed a t  6.

2. In addition the variance  of the sam ple 
m ean, mean squ a re  of residuals, is a lw ays less 
than the variance  of the population mean, 
m ean squ a re  of errors, whenever the sam ple 
m ean varies from the population mean. This 
is true regard less  of whether the  sam ple  mean 
is la rger  or smaller th an  th e  population  mean.

(Continued on Page  26)
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Therefore, o ne  observation is sacrificed which 
increases the variance  thereby  compensating  
for this fact. The factor of (n - 1) is extremely 
important whenever the  sam ple is comprised of 
less than  thirty (30) observations. This point 
will be discussed further.

d. Coefficient of Variation
Reference to  Tables IB, 1C, an d  ID will il­

lustrate the effect of this statistic. The coef­
ficient of variation is equal to the s tan dard  
deviation divided by the arithmetic mean with 
this result multiplied by 10 0% . The formula is:

Variabili ty of groups of d a ta  such as  cruises 
of different stands of timber can b e  com pared  
by m eans of this coefficient which is sta ted  as 
a  percen tage .  Very often the magnitudes of 
two sets of d a ta  a re  so different tha t  the 
absolute  values of the s tan d a rd  deviation of 
each  set a r e  not directly com parab le .  Then 
comparison of variability can be  m ad e  by re­
lating the s tandard  deviation to the  arithmetic 
mean.

e. S tandard  Error of the Mean

In computing this p a ram ete r  the  s tand ard  
deviation of the population is estim ated  from 
the s tan dard  deviation of the sam ple  by cor­
recting the sample pa ra m e te r  for its tendency  
to be  less than  tha t  of the corresponding popu ­
lation param eter .

Estimated £  =  , ~

SEm  (S tandard  error of the  mean) =

E s t i m a t e d  G
V n

when n is the number of observations.

The confidence which can  be  p laced  in any  
statistical measure computed from a  sam ple 
d ep end s  upon how closely tha t measure  comes 
to the corresponding p a ram e te r  for the p o p u ­
lation. The s ta n d a rd  error of the m ean provides 
a  m eans of estimating how closely the a r i thm e­
tic mean of the  sam ple comes to  the p o p u la ­
tion m ean without taking re p ea ted  samples in 
the population. It is therefore one  of the  main 
considerations in determining the  reliability of 
an  a v e rag e .  It is necessary to  consider p ro b a ­
bility when discussing reliability. In stating an 
a v e ra g e  it is p rop e r  to  state the  number of 
s ta n d a rd  errors used a n d  the number of o b ­
servations in the sam ple on which the a v e ra g e  
is based . An a v e ra g e  v o lu m e /ac re  in b o a rd  
feet Scribner based  on 100 observations an d

1 s tan dard  error would be  sta ted  as  follows:

A verage  v o lu m e /a c re  =  50 ,000  BFS 
1,000 (100 cases).

The s ta tem ent can then be  m ade  that  the 
true mean lies be tw een  49,000  an d  51,000 
BFS a n d  th a t  s ta tem ent will be  w rong one 
time out of th ree  on the  av e rag e .

If the s ta tem ent is m a d e  tha t  the true mean 
lies between 48,000 a n d  52 ,000  BFS, a v e rag e  
of two s tan d a rd  errors from the  observed mean, 
the  statement will be  wrong o n e  time out of 20 
on the a v e rag e .  A ra n g e  of two s tan d a rd  errors 
is most commonly used in forestry.

If the s ta tem ent is m a d e  th a t  the true mean 
lies between 47,000 a n d  53 ,COO BFS, a  range  
of three s tan dard  errors from the observed 
mean, the sta tem ent would be  wrong one time 
out of 370 on the  av e rag e .

The ab o v e  probabili ty  sta tem ents a r e  based 
on sam ples of over 30 observations. As the 
number of observations d ec reases  from 30 the 
probabili ty  also decreases.  For a  sam ple  of 
two observations the  s ta tem ent would be  wrong 
one  time out of two on the a v e ra g e  for one 
s t an d a rd  error instead of as  sta ted  above .  In 
stating an  a v e ra g e  to  two s tan d a rd  errors for 
a  sam ple of over 30 cases the  result of the 
s tan d a rd  error formula is simply multiplied by 
two in o rd e r  to  ge t  the  am oun t th a t  the true 
m ean  may vary  from the sam ple  mean. In 
stating an  a v e ra g e  to  two s tan d a rd  errors for 
a  sam ple of less than 30 cases it is necessary 
to g e t  the  correct multiplier from a  tab le  of 
" t "  which m ay be  found in an y  s tan d a rd  text 
on statistics. Thus for a  sam ple  of 10 obse rv a ­
tions the  factor would be  2.262 instead of two 
a n d  for a  sam ple  of 2 observations th e  factor 
would b e  12.706 instead of two. It is essen­
tial to know the  num ber of observations in a 
sam ple  as  well as  the  number of s tan da rd  
errors used w henever the  reliability of an  av ­
e r a g e  is being considered.

f. Sampling Error
Sampling error is ze ro  when a  1 00 %  cruise 

is made. Since it is g enera l ly  impractical to 
make a  100%  cruise it is necessary to  decide 
upon an  a llow ab le  sampling error a n d  then 
compute the sam ple  so th a t  this a llow able  
error will not be  ex ceeded .  This is do ne  by 
using the formula previously given for com­
puting the required  number of plots.

Since the coefficient of variation is usually 
estimated before  beginning the  survey, it is 
necessary to  compute the  final sampling error 
achieved af ter  the  survey is over by the  fol­
lowing formula:

This formula is derived from the formula for 
the required  number of plots.

(Continued on P age  35)
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G reen an ,  Kuhns 
an d  Crozer 
Taking '5'

Q ueens  judging the 
b e a rd s  — 
Chamberlin  took 
top  honors

Lan-(_an girls a t  
intermission time

Dick Johnson and  
C laudia  Hooper
"Let her in Dick, 

you can 't  keep  a  
gal waiting 
forever!"



The boys with the peach  fuzz:
John Holden, Al Crozer, Frank Kirsten, 
John Lowell, Pat Ryan, Jim Zeltinger, 
Dan Daniels, Jack Chamberlin and  
Jim Eakland

"Bertha, how you've c h an g e d "

Daniels, Overdorff , 
Rundle a n d  Stone 

retrieving 
Babe's nose
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Jim Ryan, caugh t 
in the act

Primping Bertha 
for the  big 

night



. The foresters, believe it or not, worked 3,625 man hours to  p roduce this year 's  ball. 
Without a  doubt,  this year 's  d a n c e  w as one  of the  best Paul and  Babe have seen a t  
MSU in a  long time.

The fellow's work paid  off, not only in a good  g a te  return, but also in some 
national advertising — a n d  a w a rp e d  gym floor. The ball w as p ho to g rap h ed  from b e ­
ginning to end  by LIFE an d  received a  th r e e -p a g e  sp read .  The pictures in this section 
a r e  some of the  m any th a t  they took.

W ate r ,  from the  melting snow brought into the  gym on the trees, resulted in too 
such stress on the w ooden  floor — it w arped! Foresters he lped  the  Physical Education 
D epartm ent refinish the floor.

A new a n g le  in the  b e a rd  contest w as tried and  went over with much success. 
The "Q u e en s"  on the campus, acting as  judges, determined who was to receive a prize 
for th e  best whisker rub. Dan Daniels was proclaimed the whisker rubbing champ, 
while Jack  Chamberlin  had  to  settle for first prize — an  electric razor.

The Bunny Hop!



I N M E M O R I A M

DAVID W. SALTSMAN
Born August 21, 1931, C anton ,  Ohio 

Died O c to b ed  26, 1954, Whitefish, M ontana

G ra d u a te d  from the School of Forestry, M ontana  
S tate  University, in 1953. Former president of the 
M ontana  Druids, an d  Pho tography  editor of the 

Forestry Kaimin.

A W O O D SM A N 'S PRAYER

Let me b rea th e  the c lean  pure  air 
That blows only in th e  wilder places 
Send me far from the  ta in ted  cities 
Packed tight with mongrel races.

Let me quench my thirst 
In pure  crystall ine springs 
That b u b b le  from the  living rock 
S h ad ow ed  only by a n  e ag le 's  wings.

Let me follow the  untrod trail 
Roaming freely till the end  of my days  
And watch the  dusty red sun 
Set th e  heavens  a n d  mountains ab laze .

Let me, a lone , e a g e r  a n d  forever,
Follow a n d  fight the  n aked  wild 
And when I die, mark me down 
For w hat I am — N ature 's  Child.

— Silas R. Thompson
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ScAaol IRoatet - . ,

Arnold, George,- Fr.; Box 273, Malta, M ontana

Backling, Harvey; Fr.; Corvallis, M ontana  
Barkman, Ed; Sr.; W atkins Glen, New York 
Beckman, Glenn,- Fr.; Galla t in  G a tew ay ,  M ontana  
Belcher, F. Arthur; Jr.; 146 Seminole Ave.,

N ew  Milford, N. J.
Bergland, Robert; Fr.; 500  7th Ave., G rea t  Falls, Mont. 
Blakely, Lawrence,- So.,- 812 Lynnhaven Lane,

La C a n a d a ,  Calif.
Bloedel, Ed; Fr.; 1026 Jerom e, Janesville, Wisconsin 
Brammer, Monte,- So.; Rt. 2, N ew  Castle, Indiana 
Bremicker, Gilbert; So.; 3141 Home Ave., Berwyn, III. 
Burrows, G eorge ; So.; Box 526, Sag inaw , Michigan

Calhoun, Donald; Sr.; 4951 Lennox Blvd., Inglewood, 
Calif.

Campbell,  J e a n ; So.; Rt. 1, O rcha rd  Homes,
Missoula, M ontana  

C arey , Charles,- Jr.; Landwehr Road, Northbrook, III. 
Carruthers, R. V.; Jr.; 26 Ravalli, Missoula, M ontana  
Cardwel,  Ken,- So.; 568  Ave. Del O ra ,  Redwood City, 

Calif.
Chamberlain , Jack; Jr.; 1732 So. 13th W ., Missoula, 

M ontana
Clark, Maurice; Fr.; 1 1 17 N. Dale Dr., A n nan da le ,  Va. 
Cole, Roger; So.,- 1437 Virginia Ave., Havertown, Pa. 
Coston, Charles; Jr.; 111 G oucher  Cir., O a k  Ridge, 

Tenn.
Crozer, Ed; So.; 178 W. Hanover St., Trenton, N. J.

Dahl, J. Russel; Sr.; 113 Clinton, Hot Springs, Ark. 
Dale, Robert; Fr.; 3917  E. 5th St., Long Beach, Calif. 
Devan, G eorge ; Sr.; 9  Ravalli, Missoula, M ontana  
Dickey, Jan,- So.; Pam pa , Texas 
Dollan, Jack; Sr.; 2156  S. 14th W., Missoula, M ontana  
Dowling, Donald; So.; 415 S. 2nd, Hamilton, M ontana  
Dring, Pete; Fr.; 321 N. Harvey, O a k  Park, III.
Duft, Joe; Fr.; Morris, Minnesota 
Duhamel, Eugene; So.; I l l  Centra l  Ave.; East Provi­

dence  14, Rhode Island 
Dunning, Francis; Jr.; 142 Terry Ave., Billings, Mont.

Eakland, James; Sr.; 243 W. C e d a r  Ave., Burbank, 
Calif.

Eilerman, G re g ; So.; Rt. 1, Box 971, W oodside , Calif.
Emerson, Ralph; Jr.; Ju neau ,  Alaska
Estey, William,- Jr.; 5 C arb o n ,  Missoula, M ontana

Faurot, Richard A.; Sr.; St. Croix Falls, Wisconsin 
Foster, Lewis; Jr.; M eeteetse, Wyoming 
Fowler, Frank A.; Sr.; Lanham, M aryland 
Frame, Albert; Jr.; Forest Nursery, Rt. 1, Missoula, 

M ontana
Fraser, Thomas,- Fr.; 411 Burlington, Billings, Montana
Freeman, Glenn; So.; C onrad ,  M ontana
French, William; Fr.,- 15 South St., M asseua, N. Y.

G a le a ,  John,- Fr.,- 2159 Froude, San Diego, Calif.

Garrick, Norman; Jr.; 6052 N. Cloubrly, Temple City, 
Calif.

Gibson, Richard; Fr.; 12814 Maple, Blue Island, III. 
Gibson, Robert; Jr.; 323 Eddy, Missoula, M ontana  
Gilliam, John; Jr.; Lincoln, Montana 
G olden, Joanne,- So.; Target Range, Missoula, Mont. 
G rah am , David; Sr.; 1835 Ellis, Missoula, M ontana  
G randy ,  George,- So.,- 2332 Howard Ave., San Carlos, 

Calif.
G reen an ,  Bob; Sr.; 7714 S. Lowe, C hicago 20, III. 
Grice, Howard; Jr.; 4022 S candia  W ay , Los Angeles, 

Calif.
Grill, Adrian, Jr.; Elka Park, N. Y.
Guschausky, Richard; Fr.,- Rt. 1, Box 335, Zion, III.

Hankins, W m .; Jr.; 1212 2nd St. W., Billings, M ontana  
Hanson, Harold E.; Jr.; 17 Custer, Missoula, M ontana  
Hanson, Phil; Sr.; 308 N. Ave. E., Missoula, M ontana  
Hautzinger, John; Sr.; 3065 S. 32nd Ave., O m ah a ,  

N ebraska
Hayes, Harlan,- So.; 634  Marshall, Missoula, M ontana  
Heinz, Paul; So.; Shaw ano, Wisconsin 
Helwig, Lawrence; Sr.; W au b ay ,  South Dakota 
Hill, Elbert; Sr.; Prefab  27, Missoula, M ontana 
Holden, John D.; Jr.; 5635 Stansbury Ave., Van Nuys, 

Calif.
Hoffmeister, W m .; Fr.; 3517 Tarpis Ave., Cincinnati, 

Ohio

Jaszkowski, Ralph; Jr.; 5627  S. Trumbull, Chicago, III. 
Jenkins, Joseph; Jr.; 411 N. 31st St., Kansas City, Kan. 
Johnson, Dallard,- Jr.; 2861 N. 24th Place, Milwau­

kee 6, Wisconsin 
Johnson, Richard; So.,- 2014 N. Lamon Ave., C hicago 

39, III.
Joy, Dick; Sr.; 2906 Edgehill Dr., A lexanderia ,  Va. 
Jukkala ,  Arthur; Fr.; 410  G randview  Dr., Lead, S. D.

Kelley, Al; Jr.; 87 W est St., Gfld, Mass.
Kirschten, Frank; Sr.; Baker, Montana 
Kiser, Fay,- Sr.; 45 C arb on ,  Missoula, M ontana  
Kluwe, Carl; Jr.; Box 145, Argo, C hicago, III. 
Kovalicky, Thomas,- Fr.,- 470 Pisget Ave., Clifton, N. J. 
Kuhns, Gene,- Sr.; 4851 N. 2nd; Milwaukee, Wis. 
Kytonen, Everett; Jr.; 64 Ravalli, Missoula, M ontana

Laux, Jam es; Fr.; 1140 A N. 27th St., W ilwaukee, Wis. 
Leat, Merlin G .; Jr.; 16 Beaverhead, Missoula, Mont. 
Leveque, Pete,- So.,- 2206 Sacram ento , Vallejo, Calif. 
Locke, Richard; Fr.; 3520 Jackson Blvd., Rapid City, 

South Dakota 
Lowell, John; Sr.; 707 S. Menlo; Sioux Falls, S. D.

McCulloch, John,- So.; 405  W. Olive, Bozeman, Mont. 
McLean, James; Jr.; 1135 Uphan St., San  Louis 

Obispo, Calif.
M cNamee, Bart; Sr.; 37 Lake, Missoula, M ontana
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Mading, W allace ; So.; O a k  G rove Lane, Springfield, 
Missouri

Martin, Barry Lee; Fr.; 69  Lincoln Ave.; D eadw ood, 
South Dakota 

M eagher ,  Mary; Fr.; 1314 W. 20, Spokane ,  W ash. 
Meuchel, Joe,- 107 Ferrell, Hamilton, M ontana  
Mirehouse, James; So.; Augusta, M ontana  
Moore, Howard Robert; Jr.; 302  Berwyn Ave.,

Trenton 8, N. J.
Morris, Alan,- Fr.; 6 09  S. 6th E., Missoula, M ontana  
Morrissey, Donald; Fr.; 43 Chester St., Wilkes-Barre, 

Pennsylvania 
Moulton, Thomas; Fr.; Ashland, M ontana  
Murphy, G eorge ; Fr.; 119 Pine St., Whitefish, Mont. 
Murray, Robert; Sr.; 7707 Jayseel St., T w anga,  Calif. 
Murray, Roger,- Fr.; 1620 N. Benton, Helena, M ontana  
Musekamp, Robert; Fr.; 426 W ash. St., Lead, S. D.

Nelson, Marvin,- So.; W estby, M ontana  
Nelson, Nat; Fr.,- 752  G reen b ay ,  W innetka, III. 
Nelson, Robert; Fr.; 379 M arket St., Highspire, Pa. 
Neufelder ,  Carl; Fr.; 2543 Floral, Butte, M ontana  
Nyquest, Charles; Fr.; Boulder, M ontana

O'Rourke, Dan; Sr.; S an ta  B arbara ,  Calif.
O rtengren ,  Richard; So.; 1056 Jackson St., Marinette, 

Wisconsin
Overdorff ,  Bill; Sr.,- G ran d  Island, N ebraska  
O w en, David; Jr.; 405 Franklin Ave., Madison, Wis.

Palmer, Ronald; Fr.,- 408 Lake St., Sandpoin t ,  Idaho 
Patten, Richard; Fr.,- Rt. 4, Missoula, M ontana  
Patterson, Tom,- Jr.; M inoequa, Wisconsin 
Paul, Glen; Fr.; 11924 92nd St., Edmonton, Alberta  
Pennington, Andrew; Fr.; Box 44, McLean, Virginia 
Perry, Roger; Fr.,- 2732 Henrietta , La C recsenta ,  Calif. 
Pfadt, James,- Fr.; R.F.D. 3, Peach St., Erie, Pa.
Pfush, Jam es; Sr.; 847 2nd Ave. N.W., Valley City, 

North Dakota 
Phelps, John; So.; 1008 Asbury Ct., W innetka, III. 
Pinter, John; Fr.; 3449 N. Diversey Blvd., Whitefish 

Bay, Wisconsin.
Pissot, Henry; Sr.; 49  Lake, Missoula, M ontana  
Poole, Robert; Jr.; 15 C houteau ,  Missoula, M ontana  
Poulson, W m .; Jr.; 1 Chouteau , Missoula, M ontana

Ramey, G ener;  Fr.; 3600 Horn St., Alton, Illinois 
Reed, Martin; Sr.; 7  Dawson, Missoula, M ontana  
Reiger, Ted; Sr.; Plevna, M ontana

Rogers, Robert; Jr.; 1724 C a ram a y  W ay , Sacram ento , 
Calif.

Rounds, John; So.; 797 Solano  Dr.; Lafayette, Calif. 
Royce, Arnold G., Box 122, Belfry, M ontana  
Rundle, Ralph; So.,- C hicago, Illinois 
Rundle, Ron; Fr.; 7647 S. Marshfield, C hicago, 111. 
Ryan, Pat; 447 Bellevue Ave., Trenton, N.J.

S and m an , Richard; So.; Box 361, Rapid City, S. D. 
Sandvig, Frank; So.,- 229 D earborn , Missoula, Mont. 
Schirrn, John; Fr.; 906  A vondale  Rd., San Marino, Cal. 
Schlueter,  Henry,- Fr.; 533 W. Euclid, Spokane ,  W ash. 
Schmitt, Whitney,- Fr.; 527 Teaneck Rd., Teaneck, N.J. 
Schoenbaum , Jim; Jr.; 5 B eaverhead ,  Missoula, Mont. 
Sedlacek, Barney; So.; 339 E. 65th St., N ew  York 21, 

N ew  York 
Seitz, Gary,- So.; Roundup, M ontana  
Smith, Lewis; So.; 212 Blake St., Helena, M ontana  
Smith, T. M.,- Sr.; 100 Van Buren, Missoula, M ontana  
Smith, Zane; Jr.; 4 6th St. S., G re a t  Falls, M ontana  
Snyder, Paul; Fr.; Malta, M ontana  
Stone, George,- Sr.; 140 E. C entra l ,  Missoula, M ontana  
Stofle, Pete; Jr.; 1554-A W ilhelmina Rise, Honolulu 

16, Hawaii
Struck, G erhard ;  Jr.; 134 N. Cuyler, O a k  Park, III. 
Supola,  Monte; Sr.; Pompey's Pillar, M ontana  
Swenson, Adrian,- Jr.; 2020  Baxter Ave., Superior, 

Wisconsin

Taliaferro, W m .; Sr.; 1317 Jennings, Bartlesville, Okla. 
Tatge, Wayne,- Fr.; Rt. 2, G reenup ,  Illinois 
Thayer, Alan,- So.; 32 S p ra g u e  Ave., Riverside, R. I.

V enable ,  Richard; Fr.,- 400  S. Mont. Ave., Miles City, 
M ontana

W alkup ,  Robert; Sr.; 737 E. Front, Missoula, M ontana  
W an n e r ,  Kennedy,- Jr.; 2 C ho teau ,  Missoula, M ontana  
W eingart ,  Paul; Fr.; 515 Rollins, Missoula, M ontana  
Wells, Don; Jr.; 90916 E. Beckwith, Missoula, M ontana  
White, Jam es H.; Sr.; Prefab  9, Missoula, M ontana  
Williams, Don,- Jr.; Forest Service, Hamilton, M ontana  
W inem an, Warren,- Fr.; 490 O a k d a le  Ave., Glencoe, 

Illinois
W offenden , Harry,- Sr.; 810 Edith, Missoula, M ontana  
Wolfe, J. Franklin; Fr.,- 25 Ravalli, Missoula, M ontana  
Wright, G era ld ;  Sr.; 520 W atsen , Ripon, Wis.

Young, Ronald; Fr.; Moiese, M ontana
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The a l low ab le  sampling error ("a") derived 
from this formula is the  maximum error  which 
will result from the fact th a t  a  1 00 %  cruise 
was not m ade .  This sta tem ent is b ased  on the 
assumption th a t  bias has been  eliminated from 
the sam ple  an d  tha t  the  sam ple  is rep resen ta ­
tive.

The " a "  of the  ab o v e  formula is often re­
ferred to as  "accu racy ."  This is misleading 
because  it is only a  s ta tem ent of maximum ex­
pected  sampling error a t  a  specified p ro b a ­
bility an d  does  not include the  technique errors 
which affect the  accuracy  of a cruise. Thus 
all errors d ue  to  inaccura te  estimates or m eas­
urements of DBH, height, form class, defect  and  
b re a k a g e  an d  misuse of volume tab les ,  inac­
cura te  a r e a  determinations, an d  computation 
errors a r e  in addit ion  to  the  possible sampling 
error. Technique errors can  be  either com pen­
sating or compounding in their effect on sam ­
pling error.

5. SUMMARY

The need for be tter  planimetric m aps  and  for­
est inventory information in m an ag e m en t  p lan ­
ning is becoming increasingly important. Utiliza­
tion trends d ic ta te  a  finer economy a n d  reliable 
information a t  less cost is necessary to  maintain 
the profit in growing a n d  harvesting trees. M an­
a g em en t is rightfully entitled to  m aps an d  in­
formation with a  specified d e g re e  of certainty. 
While the  foregoing is a  tried an d  w orkable  
method an d  is genera l ly  a p p l icab le  to  most other 
problems of inventory, modification of this p ro ­
cedure  may be  necessary for specific problems.

Table IA Table IB
E ffe c t  o f A r e a E ffe c t  o f  C V  (c)

t =  2, a is 10%,, c  =  5 0 % a  is 1 0 % ., t is 2 ,  a n d  c  is 4 0 %

A r e a Pl o ts %  C r u i s e A r e a P lo t s %  C r u i s e

10 17 8 5 % 10 16 8 0 %
40 45 56 40 36 45
80 62 39 80 46 29

160 77 24 160 54 17
640 93 7.3 640 62 7.6

2000 98 2.5 2000 62 4.8
10000 100 0.5 10000 62 0.31
20000 100 0.25
40000 100 0.125

Table 1C Table ID
Ef fec t  o f cv E f fe c t  o f CV

t =  2 , c is 3 0 % , a =  10% t =  2, c  is 2 0 % , a =  10%
A r e a Plo ts %  C r u i s e A r e a P lo t s %  C r u i s e

1 0 13 6 5 % 1 0 6 3 0 %
40 25 31 40 7 8.8
80 30 19 80 8 5

160 33 10.3 160 8 2.5
640 35 2.7 640 8 0.2

2000 36 0.9 2000 8 0.04
10000 36 0.18

Table IE Table IF
E ffe c t o f  t h e  e r r o r  (SE) Ef fec t  o f  S i z e o f  Pl o t

t  is 2 ,  C V  is 5 0 % , a  is 2 0 % a  =  1 0 % ,  c  =  5 0 % ,  t  =  2,

A r e a P lo ts %  C r u i s e P lo t  1 / 5  Ac

10 12 6 0 % A r e a P lo ts %  C r u i s e

40 20 25 10 33 6 6 %
80 22 14 40 67 33.3

160 23 7.2 80 80 20
640 25 1.95 160 89 11.1

2000 25 0.625 640 97 3.0
10000 25 0.125 2000 99 0.99

10000 100 0.2

N o t e :  T a b l e s  IA, IB, 1C, ID, a n d IE b a s e d u p o n  y2 (a c r e  s a m p l e
size .

Referring to  formula shown for computing the 
required number of samples:

EXAMPLE

N =  10,000 x 2 =  20,000 V2 acre  samples 
possible

t =  2 s tan d a rd  deviations or 9 5 %  probability

c =  Coefficient of variation (decimal figure)

a =  Accuracy (decimal figure)

n =  Required number of samples

n =  [20 ,000] x [(2)2 (.50)2]
(20“000> ( J O )2 +  [(2)2 (.50)2]

n =  (20,000) (1.00)
( 200 ) ( 1. 00 )

n =  100 sam ples required

If this sam e  formula w ere ap p lied  to  a  stand basis 
the sam e procedure  would be taken to  determine the 
sam ple  required , but the  coefficient of variation would 
certainly be  less than  5 0 %  due to finer stratification 
of the s tand  variation. The coefficient of variation if 
not known can  be  estimated a n d  a  quick analysis 
m ad e  of variance  of the  first few sam ples ob ta ined  
to determine a  better  estimate of the  "c"  value. 
The first computation of the required number of 
samples can then be increased or d ec reased  to  cor­
respond to  the ch an g e  by recomputing "n "  with the 
new value of "c".
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GOOD FORESTRY
A N D  CARCO EQUIPMENT

F  OR s e l e c t i v e  or "staggered setting” 
patch  logging , a Carco w inch-C arco 
arch-tractor team  is the m ost versatile 
rig  in the  woods. I t  efficiently and eco­
nom ically bunches and yards tim ber of 
all sizes. I t  reaches ou t for isolated logs 
and w inches them  in from  inaccessible 
spots. Because of its g reat m aneuver­
ability , th is sm ooth-w orking team of 
tractor, w inch and arch operates w ith  
m inim um  dam age to standing trees 
and w ith  m inim um  expense for access 
roads.

WINCHES F O R  A L L

I N D U S T R I A L  T R A C T

W herever your career in forestry 
takes you, you’ll find th a t Carco equ ip ­
m ent is ow ned by the most successful 
loggers and is sold and  serviced by the 
leading tractor dealers. Y ou’ll find, too, 
th a t Carco logging  equipm ent never 
lets a forester dow n . . .  has great stay­
ing pow er and is dependable. P a c i f i c  
C a r  a n d  F o u n d r y  C o m p a n y ,  Renton, 
W ashington. Branches at Portland, 
Ore., and F rank lin  Park , 111.

37



Compliments of

M O N T M A R T R E

MISSOULA HOTEL

ORVIS MUSIC HOUSE

125 W est Main Street

Everything Musical

Since 1897 Phone 9-2261

The Home of Quality

Drugs . . . Drug Sundr ies  

Cosmetics . . . a n d  Toiletries

M I S S O U L A  DRUG
W holesale  a n d  Retail 

Missoula M ontana

N O R T H E R N  BAR 

and 

COCKTAI L L OUNGE

Dancing in the  Rose Room

Compliments of

SEVEN UP BOTTLING 

COMPANY

Tree Farmers
I N C O R P O R A T E D

Forest A ppraisa ls  Timber 

P. O. Box 1361 MISSOULA, MONTANA

Logging

Phone  9-0495
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Fire Prevention M eans . . .

Better Living for More  People

Proper Utilization Promotes . . .

Better Business

W E S T E R N  M O N T A N A  L U M B E R  C O .
MISSOULA, MONTANA

T H O R N T O N  L U M B E R  C O ,
RAVALLI, MONTANA

J O H N  R.  DAILY,  I n c .
W holesale  a n d  Retail Distributors of

M ea t  a n d  M e a t  Products

Packers of

DAILY'S 

MELLO-TENDER 

HAMS, BACON, SAUSAGE 

AND LARD

Western M ontana 's  Buyers of 

FAT CATTLE, CALVES, LAMBS, HOGS an d  

POULTRY FOR HOME CONSUMPTION

Compliments  of

MISSOULA 
WHITE PINE SASH CO.

MISSOULA, MONTANA

K. D. WINDOW FRAMES 

MILLWORK a n d  LUMBER 

PINE CRAFT PRODUCTS
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I N T E R S T A T E  L U M B E R  C O .
Qual i ty  Building M ate r ia l s  — P onderosa  Pine, Larch, Fir Lumber

YARDS IN WESTERN MONTANA

S U N N Y  M A I D  B A K E R Y
for

Cakes — Pastries  — Dinner Rolls — Bread
129 WEST FRONT PHONE 2-2384

I N T E R M O U N T A I N  L U M B E R  C O .

M an u fac tu re r s  of

PONDEROSA PINE - DOUGLAS FIR 

LARCH - SPRUCE

9-2385 118 Russell 9-8312

MISSOULA, MONTANA

F O L S O M  C O M P A N Y ,  I nc .
Comple te  Irrigation Equipment  a n d  Engineering Service

Box 1227 MISSOULA, MONTANA Phone 2-2186

H A N S E N ' S  I CE C R E A M
Factory a n d  Fountain a t  519  South Higgins 

OPEN EVERY DAY UNTIL 10:00 P.M.
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Ha t s  of f  . . .
To the m any hundreds of young men, devoting their lives to the 

preservation a n d  prom ulgation of our national forests and  resources 

. . .  we say: "Hats Off!"

Yours is a  worthy task, vital to the future of this g re a t  nation and  

deserving of the thanks of this, a n d  future generations!

WESTERN MONTANA'S FAMILY SHOPPING CENTER

D A V E N P O R T  L U M B E R  C O M P A N Y ,  I n c .

CUSTOM MILLING - CUSTOM AIR DRYING

P. O. Box 724 -  Phone  9-0252 

Office 1633 Russell Street Missoula,  M o n tan a
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I N D I A N  F I R E  P U M P  

one man fire department

D. B. Smith & Company, Inc.
SMITH BUILDING, MAIN STREET, UTICA 2, NEW YORK

7̂ e S M O K E J U M P E R
W e have c rea ted  some new 
shoes for the SMOKEJUMPERS; 
also for men th a t  w ant a  real 
shoe for arch  support a n d  
sturdy underpinning.

With built-in arch  features, 
h a n d -m ad e  underslung heels.

Solid procord soles will not slip.

Send Us Your Mail O rders

These shoes carr ied  in several 
widths.

FILSON DUCK CLOTHING-

Pants, Double — $10.45 
Cruiser C oa t  — $12.95 
Vest -  $6.95

Oil Tanned, Double Leather Vamp 

$19.95

Elk Tanned, Cloth-Lined Vamp, 
For W arm  W ea th e r

$18.95

Two New Bergmann Numbers 
Heavy Oil Tanned, Leather-Lined 

Vamps 
or

Sam e  in Elk Tanned Leather, 
Leather Lined Vamps

$24.95

Missoula ,  M o n ta n a
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-  BE S U R E  
Y O U R  F I RE 

I S  REALLY OUT

J .  N E I L S  L U M B E R  C O .
T I M B E R  IS A  C R O P . . . D O N ’T BURN IT
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YANDT'S FEATURE THE BEST DRESS AND OUTDOOR CLOTHES

K U P P E N H E IM E R
H A N D C R A F T E D  C L O T H E SJ

(ylncMzti
DOBBS 
HATS

TROUSERS 
JACKETS

'  Bay’s
Jackets a n d  Overalls 

LEVI a n d  LEE

REPELLENTS
"Filson" Canvas Vest 

'Black Bear" Cruiser Pants 
an d  Coats

403 North Higgins Ave.

i .^Uigator
A L L - W E A T H E R  C O A T S

B o n b D ry
H A N D  M A D E

5H OE 5
U N I O N  M A O  E ARROW S H I R T S  &  T I E S

UNDERWEAR • HANDKERCHIEFS • SPORTS SHIRTS

MAIL ORDERS GIVEN PROMPT 

ATTENTION

WE PAY POSTAGE 

Missoula ,  M o n ta n a

I D A H O  P O L E  C O M P A N Y
SANDPOINT, IDAHO BOZEMAN, MONTANA

PRODUCERS -  PRESERVERS -  SHIPPERS

of

LODGEPOLE PINE - WESTERN RED CEDAR

WESTERN LARCH - DOUGLAS FIR 

Poles - Piling - Posts
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T hese  Firms M a d e  G i f t  Donations to Foresters Ball. . .
Y andt 's  M en 's  W ear Save on Drug 
Missoula Mercanti le  D ragsted t 's  
Bob W ard & Sons Schick Razor Company 
W este rner 's

Shop the  N e w J. M. LUCY & SONS, Inc.

Home a n d  Office Furnishings

Established 1889

Missoula, Montana 

Phone 2-2179

P e n n e y ’s I

A lw ay s  First Qual i ty

BREST'S MARKET
YOUR

W E S T I N G H O U S E

BETTER FOODS 

a t

LOWER PRICES

1801 South Higgins

DEALER

and

ELECTRICAL CONTRACTING

Electrical Shop
O pposite  Courthouse on Broadway

Y o u ' l l  L i k e . . .

M I S S O U L A  B R E W I N G  C O .
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. . . FOR THE M O S T  W O R K , LEAST UPKEEP  
. . . FOR LONGEST LIFE,  GREATEST MANEUVERABILITY,  

P O W E R  A N D  RUGGEDNESS!
GERLINGER M ateria l C a rr ie rs  a n d  Fork Lift T rucks h a v e  
p ro v ed  for over 30 y e a rs  to b e  the  a n sw e r  to lo ad in g , hau lin g , 
s ta ck in g  a n d  de liv ery  p ro b lem s of log g in g , lu m b er m ills a n d  
y a rd s , a n d  w ood  p roduct facto ries the  w orld  o v e r F ea tu re - 
for fea tu re , G erlin g ers  consisten tly  p ro v e  th e ir  .flexibility to 
m ee t th e  ex ac tin g  s ta n d a rd s  of m a te r ia l h a n d lin g  re q u ire ­
m en ts of all h eav y  industries.

G E R L I N G E R  C A R R I E R  C O . ,  D A L L A S ,  O R E G O N

A S S O C I A T E D  S T U D E N T ' S  S T O R E
ON  THE CAMPUS

STUDENT UNION BUILDING

Home of

Student Textbooks 

Reference Books 

Supplies 

Sporting Goods

THE PLACE TO MEET YOUR FRIENDS FOR FUN, REST, GOSSIP, EATS
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(?,utn,6vt, ‘a
HAND MADE LOGGERS

Currin's Loggers have 

been  the  s t an d a rd  of 

comparison for over fifty 

years . M ad e  in all height 

tops . . . from fly weight 

to heavy w eight . . . 

lace to toe  or plain toe.

Currin's Loggers Are Sold by O ver  1,000 
Dealers in the  Pacific Northwest

(fycviivt- tyxewe
SHOE MANUFACTURING CO., Inc.
2700 B lock W e s te rn  Ave., S e a t t le  1, W ash .

Coca-Cola Bottling Co. of Missoula 

— also —

CANADA DRY GINGER ALE 

a n d  

HI-SPOT 

MISSION ORANGE

Dr. L. R. Barnet t  Dr. D. R. Barnett  
Dr. W. L. Barnett

OPTOMETRISTS

Glassed Fitted — All Aptical Repairs 

Missoula — 129 East B roadw ay — M ontana

KRAMIS HARDWARE 
COMPANY
Missoula, M ontana

DURABLE EQUIPMENT 

for

RUGGED USE

1865 to 1953

J ^ o v n .

BON TON BAKERY

M O N T A N A  CONCRETE 
PIPE CO.

Culvert,  Sewer a n d  Irrigation Pipe 

Pumice Building Blocks

Phone 5-5011 South on Highway 93
MISSOULA, MONTANA
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The West 's  Best F O  R E S T E R ' S
C L O T H I N G  L O G G E R S  F U R N I S H I N G S

That have  stood the  test of time — 36 y ea rs  in outfitting Foresters an d  Lumberjacks with WOLLRICH, 
MALONE, a n d  WHITE STAG CRUISERS a n d  PANTS; PENDLETON W O OL SHIRTS; FILSON and  HIRSCH- 
WEIS WATER REPELLENTS; WRIGHT'S W O OL UNDERWEAR; WHITE LOGGERS an d  PACKERS, have  given 
DRAGSTEDT'S a  wide reputation for g u a ra n te e d  customer satisfaction,

WHITE LOGGERS AND PACKERS
No. 75  — 8" Black Kip Lumberman's or Driver's

Loggers, Best Q u a li ty . . ... ... $28.00
No. 335  — 8" Brown Elk Summer Logger, Uskide

Sole and  Rubber Heels  $24.50
No. 690  — Brown Elk "Packer ,"  Light Weight,

Stitchdown for Riding or W alking ... $27.00
No. 1432 — 8" Black Kip, Light W eight,  Hand

Sew ed Stitchdown___________________  $26.50
W i d t h s  B, C ,  D, E, EE. Bes t  s e l l i n g  w i d t h  is E. C a l k i n g  $ 2 . 0 0  a n d  H o b b i n g  $ 1 . 5 0
e x t r a .  T h e r e  is n o  " B r e a k i n g  i n "  p e r i o d  f o r  a  W h i t e  A r c h - E a s e  L o g g e r .  T h e y  a r e
t h e  m a s t  c o m f o r t a b l e  s h o e  o f  i ts  k i n d  m a d e .

N o .  3 3 5  is L o g g e r  u s e d  b y  " S m o k e j u m p e r s "  in U .S .F .S .  R e g i o n  N o .  i

Zipper Jacke t  to  Match $17.95 
Cruiser, Double Back,

to  Match $22.50
T h e  a b o v e  n u m b e r s  a v a i l a b l e  in F o r e s t  
G r e e n ,  T a n ,  S a g e ,  G r e y  a n d  N a v y  Blue .

"FILSON" WATER REPELLENTS
CRUISER, Double Front, Back an d  Sleeves $12.45
FIELD VEST, Cruiser Pockets, 4 Outside an d

2 Inside Pockets, No sleeves________________ ____$ 6.95
PANTS, Double Construction $10.45
PANTS, Single Construction ... $ 8.45

"CONQUEROR" UNIFORM SHIRTS
Best G ra d e  Poplin, Forest G reen , Grey,

Sun Tan, N avy Blue ... ____
Regular Broadcloth, Grey, Tan O n ly______________

Sizes 14-18, Sleeves 32-33-34-35

$ 4.50 
$ 3.50

Days I R O N  DUKE

Sam e as  Ranger W hipcord , only 19-oz. (heaviest wt.); 2-ply 
Nylon Blend; Scratch-free Comfort; Stain a n d  Spot Resistant;
Permanently C rease  Resistant. Pants __ ________ $ 9.95
Zipper Jacke t $11.95 Cruiser, Double Back $14.95

A v a i l a b l e  in F o r e s t  G r e e n  a n d  S a g e  G r e y

MAIL WE

p a y

A P P R E C I A T E D  P O S T A G E

MISSOULA, MONTANA

EVERYTHING MEN WEAR 
ON CIRCLE SQUARE

R A N G E R  
H I P C O R D

-d by

Days
Y e a r - r o u n d  W e a r  

F or  W o r k — F o r  P lay 

T h e  f a m o u s  l o n g -  
w e a r i n g  R a n g e r  

W h i p c o r d  
1 0 0 %  V i r g i n  W o o l  

N e v e r - r i p  S e a m s  
H e a v y  Bo a t s a i l

$14.95 Pocl<cts
Z i p  Fly a n d  C u f f s
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