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1. Suppose that a firm’s production function is O=LK~. The per-unit prices of inputs L and
K are $60 and $5, respectively.

a. (10 points) Determine the optimal combination of inputs and the minimum cost level if
the firm wants to produce 3,888 units of output.

b. (10 points) The firm chooses the combination of (£, K) as (12, 18) in order to produce
3,888 units of output. As a result, only 3,000 units of output are produced. Please
evaluate the firm’s allocative and technical efficiency, respectively.

2. The AA Company manufactures product X selling for $2.98 each. Sales have averaged
10,000 units per month during the last year. Recently AA’s closest competitor, BB
Company, cut its prices on similar product from $3.49 to $2.59. AA noticed that its sales
declined to 8,000 units per month after the price cut.

a. (5 points) What is the arc cross elasticity of demand between AA’s and BB’s products?

b. (10 points) If AA knows the arc price elasticity of demand for product X is —=2.2, what
price would they have to charge in order to obtain the same level of sales as beforc BB's

price cut?

3. (15 points) Two companies (A and B) are duopolists that produce identical products.
Demand for the products is given by the following demand function:
P =10,000-0,-0;,
where Q4 and QOp are the quantities sold by the respective firms and P is the selling
price. Total cost functions for the two companies are:

TC, = 300,000 + 4000, + .50,> and TC, = 100,000 + 2000, + O,

Assume that the firms form a cartel to maximize total industry profits. Determine the
optimum output and selling price for each firm.
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Assume that an economy is characterized by the following equations:
C=100+(%)-(Y—T)

T =600
G =500

1=800- (%)

(M%)): (M %)= 0.5-¥-50-r

Where C denotes consumption, Y denotes output, 7 denotes taxes, G denotes
government spendings, / denotes investment, » denotes interest rate, M° denotes money
supply, M denotes money demand, and P denotes price.

(4 points) Write the numerical IS curve for this economy, showing ! as a numerical
function of r and other exogenous variables of this model.

(4 points) Write the numerical LM curve for this economy, showing r as a function of ¥
and other exogenous variables of this model.

(8 points) Solve for the equilibrium values of Y and r, and the corresponding
consumption, and investment, assuming P=1 and A=1200. How do they change when
P=2?

{4 points) Write the numerical aggregate demand curve for this economy, expressing ¥
as a function of P and other exogenous variables of this model.

Assume that in a small open economy with full employment, consumption depends only
on disposable income, National saving is 300, investment is given by [=400-20-r,
where 7 is the real interest rate in percent, and the world interest rate is 10 percent.

(4 paints) If government spending rises by 100, does investment change? What is the
level of investment after the change?

(4 points) Does the trade balance change if government spending rises by 100? Ifiit
changeé, does it increase or decrease, and by how much?

(4 points) Does net capital outflow change if government spending rises by 100? Ifit
changes, does it increase or decrease, and by how much?

(4 points) Will the real exchange rate rise, fall, or remain constant as a result of the
change in government spending?
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6. Consider an economy where savings follow the rule of thumb that they are a constant
fraction s of income, ie. S, =s-Y with se(0, [). The production function is

Y, = 4, - L'*, where Y denotes output, 4 denotes technology, L denotes labor, and the
labor force is fixed at L=1. The growth rate of productivity is g, i.e. 4,,, =(1+g)-4,,
with 4, =1. The government spends G, each period and collects a lump-sum tax of
T,. The economy exists for three periods ¢ =0, 1,2.

a. (2 points) Find the path for private savings $7 =¥, —T, —C, and public savings
S =T-G if G, =T, =0 forall . (i.e. express private savings as a function of
s and g.)

b. (2 points) Find the path for private savings if government spending is fixed at a fraction
p (0, 1) of GDP and the government is running a balanced budget every period. (i.e.
express private savings as a function of s and g.)

c. (6 points) Now consider the case where the government spends G, = p- Y, at period 0
and zero in all other periods, and collects taxes T, = p-¥, in period 2 and zero in all
other periods. Find private and public savings at each period. (i.e. express private

. and public savings at each period as a function of s, p and g.)

d. (2 points) Is there Ricardian equivalence in this economy?

€. (2 points) Now assume that aggregate savings S is allowed to depend on G (as well
as Y as before.) Find a dependence that S must have on G, so that Ricardian
equivalence holds in this economy.

W
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Please input a integer greater than 0:6

The resulte is 2.718056




) H# 2 H)

S\, BISTEAREAR 104 BUEE
U e sRsE

AT TER
PIE : A EETRE2)

14. HERITERORERER—STHRRE » 5552 T atr{EmRRE :

customer]D ER&E ID
itemID s3f ID
orderID 1B 1D
cutomerLastName BEEE
customerFirstName & 4
itemName SrIRAATH
itemPrice sefREH
orderSequel sTERTEZR (880 » —STEETIETIEZ RIE)
orderItemID aIHETHE
orderQuantity STHb R
orderDate ETHE H A
orderAddress et

a, (4%) SPMTE LR L B AR Entity) 3R R — E B s At T I B H BRI -
b, (%) SyTabAdHH E AR REREE -
c. (6%) BUBHEERCARRR  HEUSERRNERRBE?

d.  (6%) WAKEHZEF ID & 201501 FERIETE ID RELERETHEATH ID » W0 T2 H
ﬁr’ﬁ&ﬁﬂmlFA?
Ord e D e e [ B T T < e e
0131828274
0131525239
0132404168
0131525239
0131857576
0131828274

rL.QL»JL;Jl\)’—-ﬂr——-
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1. The number N of locations of a popular coffeechouse chain is given in the table.
Please estimate the instantaneous rate of growth in 2012.

| Year | 2010 [ 2011 | 2012 [ 2013 | 2014
N | 8569 | 10241 | 12440 [ 15011 | 16680

2. A man run over the ramp {as the figure) at a speed of 10 m/s. How fast is the man

rising as he leaves the ramp?

10 m/s T
P lm
X
lJe—— 5m —»
3. For the limit 1im—,_i4—=0, please find the a number of x (x>0) that

x=0 ¢ —2x 45

correspond to the allowed error of the value of limite = 0.1.

4. A manufacturer has been selling 1000 flat-screen TVs a week at $450 each. A
market survey indicates that for each $10 rebate offered to the buyer, the number
of TVs sold will increase by 100 per week. If the weekly cost function is
C(x) = 68000 +150x, Please find the production level that will maximize profit.

5. For a right circular cylinder is inscribed in a sphere of radius 'r, please find the
largest possible volume of such a cylinder.

6. If a function f(x)=x"+3sinx+2cosx. Please find the slope of the inverse
function of fx) at x = 2.

7. Please express the exponential number e as a limit,

-2x _ 3 ]Z.HI
2x+5

8. Find the horizontal asymptote of the function f(x)= [
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9. Evaluate limy_,_4 2

10. Findff, xyd, , where D is the region enclosed by the line y=x- and parabola

y=2x+6

. 1 x?
11. Evaluate the integral f T tx

12. Find the inverse /' (x) of the function f{x) =vVxZ + 2x , x>0

13. Evaluate f_?w xe* d,

14, Evaluate the integral [ %Z——l dy

15.z= e*¥%, x=s/t y=1/s, use the Chain Rule to find %‘E

16. (88 28)-7A 7] K £ 8H @42 fis a differentiable function of x and y. Prove that the
maximum value of the directional derivative D, f(x,y)} occurs when the unit

vector u has the same direction as the gradient vector Vf(x)
(#&R:uv= | ull || v| cos 6, where 9 is the angle between vector u and vector v )

[ERPEEY
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2, BBAEMESS (3209 » HBAEH6H(I4304) ° Part BEAAS3504 ©

3. BRSNS RES  MBHAREHAH S -

Al (R848) FATBRFHEFNHNVITRHER » IKFDH1R 40503540
T Fl S el IERE?

(AVETRRIERBCERAT - Bk F2=A1 e a=0.0 B - RUSSFHRYRTRIER 50

(BYEFRHBEERATENA » 1R3% FrA1 R a=0.5 fIMAD=0

(CYERREEEERATR » Bk F2=A B a=1.0 BF » AISBTHARTRME R, 35

(D)EFRFIHEBOEATER » Bk FreA) R a=0.5 » RIS A HATHIME S S8 VO AT HHE AH E]

(EVETR AR a4 B e n=3 B - AISSFARITERAHE R 38

A2 (RiBH) BEMERAREE DI ERNE » RS FRRRamok - JIEE
FEUELEERTER - IR T IAET AR HES?

(A)H] T4 #r(Feasibility Analysis) (B)#i 5] T_¥2(Reverse Engineering)
(C)si{b5% 5T (Robust Design) (D)iEEE 2= R {Ls&ET (Delayed Differentiation)

(E)iB253 855347 (Break-Even Analysis)

A3, (REM) HESZEFKESR 5000 4 » ZESLTEREES B BTN » HIITREA
5 1.5 /NEF o 1828 B INTRFFREENF R 5 20% » BoF RaAFIRES - 1523 B 99a%
aTEEfE(Design Capacity) 2EEEAE S 2500 /NIF - 1438 B U SEERE(Effective Capacity) by
FHEEGE 2200 /N - #4238 B RERVEIEEL(Actual Output) RIFHEEE 2000 /N - B
AR} - BT RES B R EE?

A& ®4a ©s& D6 & B8

A-4. (Ri8H) BixP6A7]EANGERSHE T RAEAEE SR A0
(ARESIRGE GUELESME (OFMENEAEHE OIBREGE
(E)EFIEREAME

A5, (HBH) FAS—ENENTFEREESANERES - HBEAS -2 B =05 EiHE
B {RES AL - 0.7~ 1.2~ 1.3 o IEEER  AFEENEGEREMEREZEE &
ERERERE R 1800 » SERENTRE R 2100 « DLkl B TERERE - BITHIK
HiLEE IERE?

(AYEIIEAIEREI A 0.8 (BB AEEEI S 0.93
(O IIE R THIE A 420 (D)DK T AL 5 480

EES=F(EFE - SF - IPPNBNERREERERATHI
A-6. (MBH) AEHNSHTHEMER  SSRANENERERRT - HRETESE T

R R
(A)Robust gzat (B)Standardization &t (C)Interchangeable Parts %5t

(D)Supply-Chain Based %5+  (E)Sustainability 5551
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AT (HLSH) FEATHEEM A S RIBEIRER4A 10,000 7t - SEEELA 20 JT/4: - DUBRST
#5453 4fr(Break-Even Analysis, Cost-Volume Analysis)iff:=; » #EHE T 5| IEHERIEOL -

(MBS T EER BB AE « BAr @i « REES=HAVSAYEITEERFEH)

(BYEHEFE LTRSS TS ERER » IEREERENERHERE

(OEHERETREES] 1,000 HAEEHEFIRR 5,000 7T » RIESEE/R 35 7o/

(DYEE{HE 60 Jo/H4 B FREHEH] 2000 7T » RISHEEMER 300 4

(E)EESHE 800 (- pio] ZBRIE2SaEs » AIBEREET R 32.5 o/

A-8. (MEBH) BEEEGERBTOME T IENEE - AMEEGTENTAREEGEF
RIS » THIRGETHIERE?

(AYETR{ESREETT(Task) B » O ARHECRER AR UAR SO R ANAIR ol /8 L AR A A A [ (Target
Cycle Time)

(BYEIRE4:EENG » FTaB R EEARAVIRSHTIEYS » BIE LARuS R R SRIERI L IErS

O 4R » ST e 2 B T/EN: » TREH R E R

(D)YRFREER » EEGPERIFRIRRAIIIER: - HEERERME 100%

(EYELIR AR T » 2R EE QR BN B P HANF ] (Actual Cycle Time)@ 45 T Ry ARG {ESRIF ]

A9, (HLiBA) AR RSN TAIROR » THIRGR 5 IERE?

(A)ERHLASR IR RIS

(B) Lt 3L R T S5 (E ML R M- B BN ¢ S i 38R 25 B SR B R AR (Cost) AR BRI
BRI ~ MR s it 32 S = e Ui 4% (Revenue)iH IR AYRF

(C)Center of Gravity Method EMHE HEELET » HEREAVALAERERE

(D)Transportation Model J57252 £f F B— Y B AU R 8 hE ROk ER

(E)Factor Rating Method ] A& & E R ELRIFE(IEESER TG ¢ E,EZFSC S ~ BB

EREWR BT E
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B—1. Demands of a cake shop during last 10 days are 30, 30, 20, 10, 40, 30, 40, 40, 10,
40. Assume it costs $6 to prepare each cake. Fresh cake sell for $10, and day-old
cakes sell for S2each.

a. Whatis the optimal quantity that cake should be prepared in each day? (15%)

b. Whatis the expected cost of preparing 20 cakes? {10%)

B-2. Assumed the computer of 2 company breakdown just after it generated the
following information': Planned order release for item E = 800 units in week two. The
company can reconstruct all the information they lost except the master schedule for
end product A. The company is fortunate because item E is used only in A. Given the
following product structure tree and associated inventory status record information,
determine what master schedule entry for A was exploded into the material
requirement plan that killed the computer. (25%)

Part# On hand Lot size Lead time
Inventory
A 10 Lot-for lot 1 week
B 40 Lot-for lot 2 week
C 80 Lot-for-lot 1 week
D 50 Lot-for-lot 2 week
E 40 Lot-for-lot 1 week
]
| |
B D(2) C

xg(4) B
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1. Consider a linear programming problem with three “<” constraints and
two variables @, and z,. The right-hand sides are b; = 11, b = 14, and
b; = 18, respectively. Let s; denote the slack variable of constraint i
(i = 1,2,3). Regarding these slack variables, only s3 is ‘a basic vari-
able that has a RHS of 10 in the optimal tableau. Please answer the
following questions:

(a) Determine the range of values of by for which the current basis
remains optimal. (5%).

(b) Determine the shadow price associated with the third constraint
with a brief explanation. (5%)

{(¢) Determine the reduced costs of z; and z, with a brief explanation.
(6%)

{(d) If this is a “maximization” problem with an unique solution, de-
termine the conditions of the reduced costs of s; (i = 1,2, 3) in the
optimal tableau. (9%)

2. The demands of YunTech company during the next four seasons are 50,
40, 60, and 70. In the beginning, YunTech company has 10 units on
hand. Backlogging is not allowed. Production costs are $5, §3, $6, $4
during the next four seasons. The inventory cost from one season to the
next is $2 per unit. Each inventory worths a residual value $3 at the
end of the fourth season. Answer the following questions to minimize
YunTech’s costs (do not derive the optimal solutions of the problems).

(a) Formulate the YunTech’s production problem as a linear program-
ming problem. (10%)

(b) Suppose the a fixed cost $150 is incurred during each season when
production takes place. Revise the YunTech’s production problem _
as a mixed integer programming problem. (8%)

(c) If the production in the second season exceeds 50 units, the pro-
duction in the third season must also exceed 50 units. Revise the
formulation of Part (b). (7%)
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3. Consider a manufacturing stage consisting of one machine, named as
primary machine. When the primary machine is operable (up), it pro-
duces 1000 units per day. If the primary machine is up at the start of
a day, then it fails at the end of the day with probability 0.3. When
primary machine fails, it is repaired immediately and the repair is com-
pleted at the end of the next day: I

(a) Model the manufacturing stage i a Markov chain with suitable
states. Find the expected number of units produced per day in
the steady state. (%10)

' (b) If it takes two days to repair the primary machine, modeling the
manufacturing stage as a Markov chain with sui‘table states, find
the expected number of units produced per day in the steady state.
(%15)

(c) Assume that the system has two repairmen and the repair of a
machine is conducted by one repairman. Now, it takes {wo days
to repair the primary machine. Besides the primary machine,
there is a standby machine which takes care the manufacturing
responsibility only if the primary machine is inoperable {i.e., under
repair). The daily output of the standby machine is 800 units. If
the standby machine is up manufacturing at the start of a day,

* then it fails at the end of the day with probability 0.1. When
standby machine fails, it is repaired immediately and the repair is
completed at the end of the next day.

i. This system can be modeled as a Markov chain. Define the
state of the Markov chain, the state space, and derive the
transition probability matrix. (%15)

ii. Assume you have found the steady state distribution of this
Markov chain, give the expression of the expected number of
units produced per day in steady state in terms of steady state
distribution.(%10)
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1. A 95% confidence interval for a population mean is determined to be 100 to 120, If the

confidence coefficient is reduced to 0.90, the interval for p
(A) becomes narrower

(B) becomes wider

{C) does not change

(D) becomes 0.1

. After computing a confidence interval, the user believes the results are meaningless because

the width of the interval is too large. Which one of the following is the best
recommendation?

(A) Increase the level of confidence for the interval.

(B) Decrease the sample size.

(C) Increase the sample size.

(D) Reduce the population variance.

. In determining the sample size necessary to estimate a population proportion, which of the

following information is not needed?

(A) The maximum margin of error that can be tolerated.

(B) The confidence level required.

(C) A preliminary estimate of the true population proportion.
(D) The mean of the population.

. When the level of confidence decreases, the margin of error

(A) stays the same.
(B) becomes smaller.

(C) becomes larger.

(D) becomes smaller or larger, depending on the sample size.

u

. The power curve of a hypothesis test provides the probability of

(A) correctly accepting the null hypothesis.

(B) incorrectly accepting the null hypothesis.
(C) correctly rejecting the alternative hypothesis,
(D) correctly rejecting the null hfipothesis.
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6. Which of the following does not need to be known in order to compute the
p-value? "
" (A) Knowledge of whether the test is one-tailed or two-tailed.
(B) The value of the test statistic.
(C) The level of significance.
(D) None of these alternatives is correct.

7. The average life expectancy of tires produced by the Whitney Tire Company has been 40,000
miles. Management believes that due to a new production process, the life expectancy of
their tires has increased. In order to test the validity of their belief, the correct set of

hypotheses is

(A) Hy: p.<40,000 Ha:  p 240,000
(B) Hyp: n<40,000 Hy:  p>40,000
(C) He: u>40,000 Ha: p<40,000
(D) Hye: p=40,000 Hy: p<40,000

8. An important application of the chi-square distribution is
(A) making inferences about a single population variance.
(B) testing for goodness of fit.

(C) testing for the independence of two variables.
(D) All of these alternatives are correct.

-

9, In regression analysis, which of the following is not a required assumption about the error

1)

term €7 -
(A) The expected value of the error term is one.

(B) The variance of the error term is the same for all values of X.
(C) The values of the error term are independent.

(D) The error term is normally distributed.

)

10. If the coefficient of determination is a positive value, then the regression equation
(A) must have a positive slope.
(B) must have a negative slope.
(C) could have either a‘positive or a negative slope,
(D) must have a positive y intercept.

1
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" 11. Consider a situation in which a used-car store contains five Honda, four Mazda, and five

Toyetas. If five cars are selected at random to be placed on a special sale, what is the
probability that three are Honda and two are Mazda?
(A) 0.09 (B) 0.03 (C)0.04 (D) 0.06

12. A new phone answering system installed by the Chunghwa Telecom Company is capable of
handling five calls every 10 minutes. Prior to installing the new system, company analysts
determined that the incoming calls to the system are Poisson distributed with a mean equal to
two every 10 minutes. If this incoming call distribution is what the analysts think it is, what
is the probability that in a 10-minute period more calls will arrive than the system can
handle?

(A) 0.0166 (B) 0.0812 (C)0.174 (D) 0.0233

13. A police officer wants to estimate the true proportion of all drivers who exceed the speed
limit on a certain stretch of road where accidents {requently happen. How large should the
sample to be so that, with 95 percent confidence, the sample proportion will not differ from
the true proportion by more than .027?

(A) 673 (B) 36 (C) 1318 (D) 899
14. A discrete random variable X has the probability function ~
p(x)=kQ1/2)" x=1,2,3
What is the mean of X' ?
11 21 15 11
A) —- B) — C) — D) —
()32 ()16 ()12 ()7

(S HEE - EEH1057 -

15, (10%) According to recent surveys, 60% of teenagers have mobile phones. If a random
sample of 180 teenagers is selected, what is the probability that fewer than 100 have a mobile
phone? a
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16. (10%) The manager of a Food company has found that a case of cans that have not been
properly sealed. There are three lines that processed cans of this type, and the mz;nager wants
to know which line is most likely to be responsible for this mistake. Provide the manager this
information.

Line  Contribution to total ~ Proportion defective

1 0.40 ~ 0.05
2 0.35 0.10
3 0.25 0.07

17. (10%) Two automatic dispensing machines are being considered for use in a fast-food chain.
The first dispenses an amount of liquid that has a normal distribution with a mean of 11.9
ounces and a standard deviation of 0.07 ounces. The second dispenses an amount of liquid
that has a normal distribution with a mean of 12.0 ounces and a standard deviation of 0.05
ounces. Acceptable amounts of dispensed liquid are between 11.9 and 12.0 ounces. Calculate
the relevant probabilities and determine which machine should be selected.

18. (10%) Shown below is a portion of a computer output for regression analysis relating Y
(dependent variable) and X (independent variable).

-~

ANOVA
df SS
Regressioﬁ 1 110
Residual 8 74
Total S 184
Coefficients  Standard Error
Intercept 36.222 5.943

x -0.5556 0.1611

(a) What has been the sample size for the above? )

(b) Perform a t-test and detefmine whether or not X and Y are related. Let o = 0.05.
(¢) Perform an F test and determine whether or not X and Y are related. Let a = 0.05.
(d) Compute the coefficient of determination and interpret its meaning.
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19.

20.

TE-LHEE A B B : gatea) ’

(10%) Five drivers were selected to test drive two makes of automobiles. The following table

shows the number of miles per gallon for each driver driving each car. Y
Drivers
Automobile 1 2 3 © 4 5
A 30 31 30 27 32
B 36 35 28 31 30

Consider the makes of automobiles as treatments and the drivers as blocks, test to see if there
is any difference in the miles/gallon of the two makes of automobiles. Let oo =.05.

(10%) Suppose that two independent random samples of »; and »; observations are selected
from normal populations. Assume that the populations possess a common variance o~. Let

Z?:t.l(Yij - ?i)z
n; — 1

i=12

i
(a) Show that the pooled estimator of 67, given below, is unbiased.

(ny — 1)S% + (n; — 1)5%
ng + Ny — 2
(b) Find V(S2). ' -

5% =

D
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TABLEIl (cont)
Areas under the
standard normal curve

Second decimal place in z

000 001 002 003 004 005 006 007 008 009

20 | 05000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 05279 05319 0.5359
0.1 0.5398 0.5438 0.5478 0.3517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
6 2 0.3 0.6179 06217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
04 | 06554, 06391 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879

0.5 | 06915 0.6950 0.6985 0.7019 07054 0.7088 0.7123 0.7157 0.7190 0.7224
0.6 | 07257 07291 0.7324 0.7357 0.7389 0.7422 0.7454 07486 0.7517 0.7549
07 | 07580 07611 0.7642 0.7673 07704 0.7734 0.7764 0.7794 0.7823 0.7852
08 | 07831 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133
0.9 | 0.8159 03186 08212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389

10 | 0.8413 0.8438 0.8461 0.8485 0.8508 0.853@ 0.8554 (.8577 0.8399 0.8621
L1 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830
1.2 | 0.8849 08869 0.8838 0.8907 0.8925 0.8944 0.8962 (.8980 0.8997 0.9015
13 | 09032 09049 09066 0.9082 0.9099 09115 09131 0.9147 09162 0.5177
14 09192 09207 09222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 09319

L3 | 09332 09345 09357 0.9370 0.9382 09394 0.9406 0.9418 0.9429 0.9441
L6 | 09452 09463 09474 0.9484 0.9495 09505 09515 0.9525 0.9535 0.9545
17 | 09554 09564 09573 0.9582 09591 0.9599 0.9608 0.9616 0.9625 0.9633
18 | 09641 09649 09656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706
19 | 09713 09719 09726 09732 0.9738 0.9744 09750 0.9756 09761 0.9767

20 | 09772 09778 0.9783 0.97838 0.9793 09798 0.9803 0.9808 0.9812 0.9817
2.1 09821 09826 09830 0.9834 0.9838 09842 0.9846 0.9850 0.9854 0.9857
22 | 09861 0.9864 09868 09871 09875 0.9878 0.9881 0.9884 (.9887 0.9390
23 | 09893 0.989 0.9898 0.9901 0.9904 0.9906 09909 09911 0.5313 0.9916
24 | 05918 09920 09922 0.9925 09927 09929 09931 0.9932 0.9934 0.9936

2.5 | 09938 09940 09941 0.9943 0.9945 09946 09948 0.9949 0.995]1 0.9952
2.6 | 09953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.5%64
27 | 09965 0.9966 0.9967 09968 0.9969 0.9970 09971 0.9972 0.9973 0.9974
28 | 09974 09975 09976 0.9977 0.9977 0.9978 0.9979 0.9979 0.9980 0.9981
2.9 | 09981 09982 09982 0.9983 0.9984 0.9984 09985 0.9985 0.5986 0.9986

3.0 | 05987 09987 0.9987 0.9988 0.9988 0.9989 0.9989 0.998% 09590 0.9990
37 [ 09990 09991 09991 09991 09992 0.9992 09992 0.9992 0.9993 0.9993
3.2 | 09993 09993 0.9994 0.9994 09994 09994 09994 0.9995 0.9995 0.9995
3.3 0.9995 09995 0.9995 0.5996 0.9996 0.9996 0.9996 09996 0.9996 0.9997
34 0.9597 0.9997 0.9997 0.9997 0.9997 0.9997 09997 0.9957 0.9997 09998

35 | 09998 09998 09998 0.9998 0.9998 09998 0998 0.9998 0.9998 0.9998
3.6 | 09998 09998 09999 0.9999 09599 09999 05999 0.9999 0.9999 09999
37 | 09999 09999 09999 09959 09999 09999 09999 0.9999 0.9999 0.9999
38 | 09999 0.9999 09999 0.9999 0999 €.9959 09999 0.9999 0.9999 0.9999
3.9 | t.oo000t

+ 1 Forz 2 3.90, the areas are 1.0000 to four decimal places.
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- TABLE IV

. Values of ty df to.io togs o025 lo.m to.005 df
i 3078 6314 12706 31.821  63.657 1
2 1.886 2920 4.303 6.965 9,925 2
o 3 1.638 2353 3.182 4.541 5.841 3
a p 4 1.533 2.132 2.776 3747 4.604 4
’ 5 1476 2015 2571 3365 4032 5
6 1.440 1.943 2447 3.143 3.707 6
7 1415  1.895 2.365 2.998 3.499 7
8 1397  1.8360 2.306 2.896 3.355 8
g 1.383 1.833 2.262 2.821 3.250 9
10 1.372 1.812 2228 - 2,764 3,169 10
i1 1.363 1.796 2.201 2,718 31006 i
i2 » 1356 1782 2.179 2681 3.055 112
13 1350 1771 2.160 2.650 3.012 13
14 1.345 1.761 2.145 2.624 2.977 14
13 1,341 1,753 2.131 2.602 2.947 15
16 1337  1.746 2,120 2.583 2.921 16
i7 1.333 1.740 2,110 2.567 2.898 17
i8 1.330 1.734 2.101 2.552 2.878 18
19 1.328 1.729 2093 2.539 2.861 19
20 1.325 1.725 2.086 2.528 2.845 20
2 1.323 1721 2.080 2518 2.831 2
22 1.321 1.717 2.074 2.508 2.819 22
23 1319 1714 2.069 2.500 2.807 23
24 1.318 1.711 2.064 2.492 2997 24

25 1316 1.708 2.060 2.485 2387 25 I
26 1315 L.706 2.056 2.479 2,779 26

27 1314 1703 2,052 2.473 2,771 27 .

28 1.313 1701 2,048 2.467 2,163 28
29 1.311 1.699 2,045 2.462 2.756 29
30 1.310 1.697 2.042 2.457 2.750 30
31 1.309 1.696 2.040 2.453 2,744 3i
32 1.309 1.694 2.037 2.449 2.7138 32
33 1.308 1.692 2,035 2,445 2,733 33
34 1.307 1.691 2.032 2.441 2.728 M4
35 1.306 1.650 2,030 2.438 2.724 35
36 1.306 1.688 2.028 2434 2.719 36
37 1.305 1.687 2.026 2431 2715 37
38 1.304  1.686 2.024 2429 2712 38
39 1304 1.685 2.023 2.426 2,708 39
40 1.303 1.684 2.021 2.423 2,704 40
41 1.303 1.683 2.020 2421 2.701 41
42 1.302 1.682 2.018 2.418 2.698 42
43 1302 1.681 2,017 2.416 2.695 ~ 43
, 44 1301 1.680 2015 2.414 2.692 44
45 1.301 1.679 2.014 2.412 2,690 45
46 1.300 1.679 2.013 2,410 2.687 46
47 1.300 1.678 2012 2.408 2.685 47
48 1.299 '[".677 2011 2.407 2.682 48
49 1.299  “N6T77 2.010 2.405 2.680 49
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TABLE VIi din ”
Values of Fy
dfd o 1 2 3 4 3 6 7 8 9
6.10 3086 49.50 5359 5583 5724 5820 5891 5944 59.86
o 0.05 161.45 199.50 215.71 224.58 230.16 233.99 236.77 238.88 240.54
! 0025 647.79 799.50 864.16 89958 921.85 937.11 948,22 956.66 963.28
0 F, 0.01 4052.2 4999.5 5403.4 5624.6 5763.6 5839.0 5928.4 35981.1 6022.5
0.005 16211 20000 21615 22500 23056 23437 23715 23925 24091
. .10 8.53 9.00 " 916 924 9.29 9.33 9.35 9.37 938
0.05 1851 1900 1916 1925 1930 1933 1935 1937 19.38
2 0.025 38.51 39.00 39.17 3925 3530 3933 3936 39.37 39.39
0.01 98.50 99.00 99.17 9925 9930 9933 9936 9937 9939
0.605 198.50 199.00 199.17 199.25 199.30 199,33 199.36 199.37 199.39
.10 5.54 546 5.39 534 531 528 527 525 5.24
.05 10.13 9.55 9,28 9,12 92.01 8.94 8.89 8.85 8.81
3 0025 1744 1604 1544 1510 14.88 1473 14.62 1454 1447
0.01 34,12 30.82 2946 2871 2824 2791 2767 2749 2735
0.005 55.55 4980 4747 46.19% 4539 4484 4443 44.13 4388
010 4,54 4.32 4,19 4,11 4.05 401 398 395 3.94
0.05 171 6,94 6.59 6.39 6.26 6.16 6.09 6.04 6,00
4 0025 1222 10,65 9,98 960 936 920 907 8.98 8.90
0.01 2120 18.00 16.69 1598 1552 1521 1498 14.80 14.66
0.005 31,33 2628 2426 2315 2246 2197 2162 2135 21.i4
0.10 406 378 3.62 3.52 345 3.40 337 334 332
.05 6.61 579 541 5.19 5.05 4.95 4.88 4.82 4.77
5 0025 10.01 843 736 13% 715 698 6.85 6.76  6.68
0.0] 1626 1327 1206 1139 1097 10.67 1046 1029 10.16
0.005 2278 1831 1653 1556 1494 1451 1420 1396 13.77
0.10 3.78 3.46 3.29 3.18 3.11 3.05 3.01 2.98 2.96
0.05 599 5.14 4.76 4.53 4.39 4,28 4.21 4.15 4,10
6 0.025 8.81 1.26 6.60 6.23 599 582 570 560 552
0.1 1375 1092 9.78 9,15 8.75 8.47 8.26 8.10 798
0.005 1863 1454 1292 1203 1146 11.07 10.79 1057 10.39
0.10 3.59 3.26 3.07 2.96 2.88 2.83 278 2715 272
- 0.05 559 474 435 4.12 3.97 3.87 379 373 3.68
7 0025 8.07 6.54 5.89 3.52 529 512 499 490 4,82
0.01 12.25 9.55 8.45 7.85 7.46 7.19 6.99 6.84 6.72
0.005 1624 1240 1088 1005 952 9.6 8.89 8.68 8.51
0.10 346 i1 2.92 2.81 2,73 2.67 2.62 2.59 2.56
0.05 532 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39
8 0.025 1.57 6.06 542 5.05 482 4.65 4,53 443 4.36
0,01 11.26 8.65 1.59 7.01 6.63 6.37 6.18 6.03 5.91
0.005 1469 11.04 9.60 8.81 8.30 7.95 7.69 7.50 1.34






