WEEK 2 assignment 

5.The article “Objective Measurement of the Stretchability of Mozzarella Cheese” (J. of Texture Studies, 1992: 185–194) reported on an experiment to investigate how the behavior of mozzarella cheese varied with temperature. Consider the ac companying data on x 5 temperature and y 5 elongation (%) at failure of the cheese. Note: The researchers were Italian and used real mozzarella cheese, not the poor cousin widely available in the United States. 

x: 59 63 68 72 74 78 83 

y: 118 182 247 208 197 135 132 

a. Construct a scatterplot in which the axes intersect at (0, 0). Mark 0, 20, 40, 60, 80, and 100 on the horizontal axis and 0, 50, 100, 150, 200, and 250 on the vertical axis. 

b. Construct a scatterplot in which the axes intersect at (55, 100), as was done in the cited article. Does this plot seem preferable to the one in part (a)? Explain your reasoning. 

c. What do the plots of parts (a) and (b) suggest about the nature of the relationship between the two variables?

9. For each of the following pairs of variables, indicate whether you would expect a positive correlation, a negative correlation, or little or no correlation. Explain your choice. 

a. Maximum daily temperature and cooling cost 

b. Interest rate and number of loan applications 

c. Incomes of husbands and wives when both have fulltime jobs 

d. Vehicle speed (mph, from 20 to 100) and fuel efficiency (mpg) 

e. Fuel efficiency and 3year operating cost 

f. Distance from a Stanford University student’s home town to campus and grade point average

11.Torsion during external rotation and extension of the hip may explain why acetabular labral tears occur in professional athletes. The article “Hip Rotational Velocities During the Full Golf Swing” (J. of Sports Sci. and Med., 2009: 296–299) reported on an investigation in which lead hip internal peak rotational velocity (x) and trailing hip peak external rotational velocity (y) were determined for a sample of 15 golfers. Data provided by the article’s authors was used to calculate the following summary quantities:




 

Based on this, compute the sample correlation coefficient and interpret its value. How would you characterize this correlation—as strong, moderate, or weak?

19. The invasive diatom species Didymosphenia geminata has the potential to inflict substantial eco logical and economic damage in rivers. The article “Substrate Characteristics Affect Colonization by the BloomForming Didymosphenia geminata” (Aquatic Ecology, 2010: 33–40) described an investigation of colonization behavior. One aspect of particular interest was whether y 5 colony density was related to x 5 rock surface area. The article contained a scatterplot and summary of a regression analysis. Here is representative data: 

x: 50 71 55 50 33 58 79 
y: 152 1929 48 22 2 5 35 

x: 26 69 44 37 70 20 45 49 
y: 7 269 38 171 13 43 185 25 

a. Determine the equation of the least squares line for this data and then calculate and interpret the coefficient of determination. 

b. The second observation has a very extreme y value (in the full data set consisting of 72 observations, there were 2 of these). This observation may have had a substantial impact on the form of the regression function and subsequent conclusions. Eliminate it and redo part 

(a). What do you conclude?


35.Recently there has been increased use of stainless steel claddings in industrial settings. Claddings are used to finish the exterior walls of a building and help weatherproof the structure. To ensure the quality of claddings, it is essential to know how welding parameters impact the cladding process. The authors of “Mathematical Modeling of Weld Bead Geometry, Quality, and Productivity for Stainless Steel Claddings Deposited by FCAW” (J. Mater. Engr. Perform., 2012: 1862–1872) investigated how y = deposition rate was influenced by  = wire feed rate (, in m/min) and  = welding speed (S, in cm/min). The following 22 observations correspond to the experiment condition where applied voltage was less than 30v:


y: 2.718 3.881 2.773 3.924 2.740 3.870 

x1: 17.0 10.0 7.0 10.0 7.0 10.0 

x2: 30 30 50 50 30 30 

y: 2.847 3.901 2.204 4.454 3.324 3.319 

x1: 7.0 10.0 5.5 11.5 8.5 8.5 

x2: 50 50 40 40 40 20

y: 3.423 3.242 3.385 3.420 3.380 3.402

x1: 8.5 8.5 8.5 8.5 8.5 8.5 

x2: 60 40 40 40 40 40 

y: 3.382 3.388 3.398 3.404 

x1: 8.5 8.5 8.5 8.5 

x2: 40 40 40 40 

a) A least squares fit of y = a +  to this data gave a = .0558,   .3749, and  .0028. What value of deposition rate would you predict when wire feed rate = 11.5 and welding speed = 40? What is the value of the corresponding residual? 

b) Residual and total sums of squares are .03836 and 5.1109, respectively. What proportion of observed variation in deposition rate can be attributed to the stated approximate relation ship between deposition rate and the two predictor variables?


1. What is the primary difference between an operational definition and a benchmark?


10. In stratified sampling, explain why it is best to choose strata such that the objects within any stra- tum are relatively homogeneous.

19.What primary purpose do replicated measurements serve in an experimental design


26. Calibration is the process of comparing an instrument’s measurements to those of a reliable reference standard. If necessary, the instrument is adjusted to bring its measurements into agreement with the reference standard. Explain what effect calibration has on the estimated precision (not the accuracy) of a measuring instrument.

