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Abstract—The study is conducted to scrutinize four operat-
ing cash flow indices of commercial firms listed on the Ho Chi
Minh Stock Exchange (HSX). The research employs a set of ag-
gregated data from 14 commercial firms. At the same time, the
study also receives comments from experts experienced in the
same field. We used both qualitative and quantitative methods.
We have performed some descriptive analysis, compared to
evaluate and measure four operating cash flow indices of com-
mercial firms, including: (i) Operating cash flow/net sales; (ii)
Operating cash flow/total assets, (iii) Operating cash flow/
owner’s equity, and (iv) Operating cash flow/net operating
profit. The results illustrate that there is a big difference in op-
erating cash flow indices of commercial firms listed in the con-
text of Vietnam. Foreign ownership accounts for a relatively
low proportion of these firms. Based on the results, some sug-
gestions are proposed for commercial firms in order to im-
prove the four operating cash flow indices.

Index Terms—operating cash flow, net sales, assets, owner’s
equity.

I. INTRODUCTION

N FIRMS’ business activities, there is a variety of infor-

mation to evaluate and analyse, such as: human resources,
firm’s competitiveness, indexes of profitability, growth, sol-
vency, cash flow capacity, etc. which include operating cash
flow and operating cash flow indices.

For a firm, cash flow is a bloodline that affects business
activities of the firm tremendously. Therefore, assessing the
cash flow capacity and operating cash flow indices are al-
ways of interest to business owners and investors. Cash flow
indexes are employed to measure the profitability from busi-
ness activities and display the efficiency of cash flow,
thereby helping business managers devise and perfect more
profitable decisions for the sake of the firm in the future.

“Investors’ reactions are regarded to be passive in the
changes of the stock market because they, to some extent, do
not have enough data and information in making sound eco-
nomic decisions. So, having relevant financial information -
including information of cash flow - is too important and
necessary to help individual investors be more confident and
comfortable when making investment decisions.

There are some studies on the world and domestic about
cash flows, such as, “[11] used 475 firm-year observations
during the period 2006-2010 to evaluate the relative and in-
cremental information content of earnings and operating cash
flows of traded companies. The findings illustrated that earn-
ings are more employed than operating cash flows in ex-
plaining stock returns. According to [7], cash flow has both
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positive and negative impacts on the stock returns and the
health of companies; the abundant amount of cash enables
firms to immediately have good investment opportunities
when the cost of external finance is too high or be more
proactive when facing financial shocks.”[8] chose the Asso-
ciation of Southeast Asian Nations (ASEAN) to investigate
different roles of cash flows in evaluating the return on in-
vestment. They suggested that enterprises should manage
cash flow in a prudent manner when consider the firm value
from the shareholder’s perspective. Cash returns become an
important performance indicator for the company, while
higher cash component over reported earnings is preferred.
However, these studies have not much investigated operating
cash flow indices of firms.

Commercial firms have an important role in regulating
goods supply and demand that is providing both manufactur-
ers and consumers information about one another. As a re-
sult, goods are better distributed and manufacturers can make
sure their production is effective and meeting customer’s
needs. With activities such as commercial promotions or
trade promotions, etc. commercial firms help manufacturers
to promote products, engage customers and bring the prod-
ucts to customers’ awareness. Thenceforth, details of the
products can be directly provided to customers through sales
staff, catalogues, etc. Commercial firms in general, and com-
mercial firms listed on the HSX in particular have used a va-
riety of management tools, including cash-flow related meth-
ods in order to ensure the accomplishments of objectives and
strategies, etc. However, the operating cash flow indices of
commercial firms have not been fully utilized. In addition,
not many researchers are interested in the topic of operating
cash flow indices.

This research analyses, evaluates and measures the operat-
ing cash flow indices in commercial firms, including (i) Op-
erating cash flow/net sales (OCFNS); (ii) Operating cash
flow/total assets (OCFTA), (iii) Operating cash flow/owner’s
equity (OCFOE), (iv) Operating cash flow/net operating
profit (OCFNOP).

II. LiTERATURE REVIEW

A. Operating cash flow
There are some studies on operating cash flow, such as [5]
studied in the United States, [6] studied in Australia. In the
context of Vietnam, [1] looked into forecasting operating
cash flow of enterprises listed on the HSX. The role of cash
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flow to an enterprise is as important as a blood flow in the
human body [2].

Operating cash flow (OCF) is the money inflow and out-
flow related to the income and expenses of the business,
which occurs regularly in the production and business activi-
ties. Operating cash flow reflects cash inflows and outflows
related to firm activities within a period, including cash flows
related to securities held for business purposes [10].

Operating cash flow inflows, include (i) Sales revenue,
service provisions and other revenues. Other revenues here
include royalties, fees, commissions and other sources of rev-
enue such as sales of business securities; (ii) Other revenues
from business activities include: proceeds due to tax refund,
advance recovery, recovery of funds, compensation revenues
and other revenues not covered by investment and financial
activities cash flow [10].

Operating cash flow outflows, include (i), Payments to
suppliers of goods and services, including purchases of trad-
ing securities; (ii)) Wages; (iii) Loan interest payments; (iv),
Corporate income tax; (v) Other expenses for business activi-
ties such as insurance premiums, advances, funds, potential
compensation due to the firm's breach of economic contracts
and other expenses not included in the investment cash flow
and financial cash flow [10].

The role of operating cash-flow

Operating cash-flow is the most important in a cash flow
statement because it shows the ability of the business to gen-
erate cash from within the business activities to repay debt,
pay dividend and increase investment.

In addition, the information derived from operating cash-
flow is an important foundation for the planning of cash
flows for future periods.

Interviewed experts said that OCF is one of the better indi-
cators of a firm's profitability than earnings because a firm
may report positive earnings figures on its financial state-
ments while it still is unable to repay the loan. Cash flow is
what helps firms pay their bills and due debts. By making use
of OCF, investors can examine firms’ income conditions. If a
firm reports earnings data at a record high but has a negative
inflow, it means that the business is having problems with
cash flow, and the firm is polishing its image.

Determination of operating cash flow

Based on the direct method, net Operating Cash Flow is
calculated by subtracting operating expenses from revenues;
those revenues and expenditures are reported on the basis of
the capital account in cash and counterpart accounts [10].

Under the indirect approach, the operating cash inflows
and outflows are first measured by adjusting the profit before
income tax (IT) of the business by excluding non-cash items,
inventories change within the period, receivables and
payables from operating activities, and amounts which are a
result of investing cash flows.

B. Operating Cash Flow/Net Sales

This ratio implies the difference between the net operating
cash flow and the revenue of the firm. This ratio can be used
to measure a firm's capacity to generate income from rev-
enue.

When the company's revenue increase is not accompanied
by the growth in operating cash flow, there is a risk.
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C. Operating Cash Flow/total assets

The ratio of operating cash flow to total assets is a finan-
cial indicator reflecting the relationship between a firm’s
OCF and its total resources.

This ratio is used to evaluate the conversion efficiency
from assets that generate cash flows for businesses.

Operating cash flow to total assets implies the difference
between operating cash flow and total assets. The assets of a
firm are made up of borrowed capital and equity. Investors
should also pay attention to the interest rates that firms are
responsible to pay on debt. Besides, this ratio increases the
credibility of a firm's financial power. To fully utilise, in-
vestors may evaluate volatility trends in the most recent 3 - 5
years and make comparisons with other firms in the industry.

D. Operating Cash Flow/Owner’s equity

This ratio indicates the amount of operating cash inflow
for every unit of equity.

This index will answer the question: For every unit of eq-
uity spent, how much money will be generated from operat-
ing activities.

The higher the ratio is, the more effectively the firm is us-
ing the capital from shareholders, which indicates the firm
can balance between shareholders’ capitals and borrowed
capitals to efficiently exploit its competitive edge during cap-
ital mobilization and expansion stage. Therefore, investors
will be attracted to stocks of firms with this ratio high.

E. Operating Cash Flow/Operating profit

This ratio is one of several indicators that help managers
measure the capacity to generate money from business activi-
ties in relation to profits. This ratio shows how much firms
receive for each unit of profit earned. Consequently, this ra-
tio can help business managers build and perfect the direc-
tion along with appropriate strategies and investment deci-
sions for the coming time of the firm.

III. RESEArRCH METHODOLOGY

A. Context and sample
Currently in Vietnam, there are 14 commercial firms listed
on the HSX (Table 1). Commercial firms listed on the HSX
were listed at different times, have different numbers of out-
standing shares, and different current equity.

TaBLE 1
Listep ComMERcIAL FirMs oN THE HSX

Owner’s Foreign
No. of shared* transaction equity Ownership
No $tock codd Name’s firm outstanding| date (million %)
VND)
Ben Thanh
1 BTT Trading and 5,312,920 2007 363,957 4.67
Service Co.
CuChi commercial
2| car and industrial 17,541,105 2010 | 275,406 2.43
developing
investment Co.
Ca Mau Trading
3 CMV Joint Stock Co. 18,155,868| 2010 197,802 0.23
4 | DGW Digiworld Co. 44,200,278 2015 | 1,158,586 24.98
BinhThanh import
5 GIL export production 36,000,000 2002 1,289,988 5.32
and trade Co.
Ba Ria - Vung Tau
6 HDC House 83,143,874 2007 | 1,142,139 2.51
Development Co.
7 | MWG Mobile World 475,271,464 2014 | 15,481,690 49.01
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Owner’s Forei
No. of shared* transaction equity Oworelglrll. TABLE 2
No Stock cod¢  Name’s firm outstanding| date (million ?;r)s P THE RATIO OF OPERATING CASH FLOW TO NET SALES OF LISTED FIRMS
VND) Unit: %
Investment Co. .
Petrovietnam Code 2017 2018 2019 2020 Average
8 PET General Services 83,570,524 2007 | 1,663,166 5.65 BTT 20.64 29.07 13.14 708 17.48
7 C.o' CCI 12.15 6.09 3.26 5.59 6.77
etrolimex
9| PIT International 14,210,225 2008 | 120,624 0.8 CMV 3.62 0.08 -0.94 1.09 0.96
Trading Co. DGW 0.45 -2.49 12.25 7.26 4.37
10| NI Phu Nhuan 227,366,563 2009 | 5241862 | 48.34 GIL 608 | -2.12 | 338 6.59 0.44
_Jewelry Co. HDC 3290 | -27.76 | 9.92 33.05 12.03
11| SMA Saé Gon Machinery | ), 357 ¢3¢ 2010 | 166,550 0.04 MWG 4.02 2.61 -1.26 9.94 3.83
pare Parts Co.
SMC Trading PET 004 | 178 | 312 | -030 116
12| SMC | Investment Joint 60,922,941 2006 | 1,584,291 22.17 PIT 3.93 9.14 7.42 -6.95 3.39
Stock Co., PNJ 1.00 -2.07 -3.89 8.55 0.90
13| svc Sasig"“. Gegeral 33,300,466 2009 | 1,743,131 1.92 SMA 8.26 1686 | 24.82 | 44.53 23.62
CTvICe 20. SMC 4.97 -0.26 2.75 2.83 2.57
Thien Nam SVC 428 1.03 | 023 | 577 2.20
14| TNA | TradingImport | 39,385,930 2005 | 565,710 377 : LY - : :
Export Co. TNA -140 | 294 | 036 | -473 2.18
Source: Authors’ compilations Source: Authors’ compilations
Along with the economic development of the country,
joint stock commercial firms listed on the HSX have recently ~ sales are firms with stock codes of SMA and BTT; other-
shown strong development, and significantly contributed to  wise, the firm with stock symbol of TNA possess the small-
the development of the country. est operating cash flow.
Most of the commercial firms listed on the HSX have TABLE 3
wide business areas scattered throughout the country and TuEe Ratio OF OperaTing Cast FLow To Ner Sates OF Firms
even abroad. For the sake of business, these firms usually Unit: %
have to open branches and set up stores in different regions Description 2017 2018 | 2019 2020 Average
and localities. Firms may choose to operate in various types _ 2017-2020
such as commercial, service, real estate, etc. Operating cash 6.34 1.93 5.29 8.59 3.54
flow/net sales

Commercial firms listed on HSX may choose to operate in
various types of businesses; goods produced can be sold in
wholesales, retails, agency, services, etc.

This study employs a balance sheet whose data is catego-
rized according to objects and time. Secondary data were col-
lected from audited financial reports of 14 commercial firms
listed in HSX as of the end of the accounting year 2020 from
the [12]. The study involved 14 firms over five years, with a
total of 56 observation variables. All 56 observations are in-
cluded in the analysis through synthesis and data cleaning.

B. Research Approach

This study employs qualitative methods with secondary
data collection and expert interviews. Experts consulted in-
clude two experienced lecturers in the field of finance from
the National Economics University and two chief accoun-
tants of commercial firms. The interview revolves around the
assessment of four OCF ratios as mentioned within the scope
of this study. Experts will make analysis of the status of com-
mercial firms' OCF ratios and provide their professional
opinions on the suitability anticipated from those operating
cash flow ratios and the relevance between operating cash
flow ratios and firm’s production, business activities and
other aspects. The study also employs quantitative methods
by calculating and comparing OCF with the help of descrip-
tive statistics and correlation analysis by Excel and Stata 13.

IV. Resurrs & Discussion

A. Ratio of operating cash flow/net sales
Table 2 and 3 reveal that there are three firms whose pro-
portion of operating cash flow/net sales is higher than 10%.
Two firms that have a high ratio of operating cash flow to net

Source: Authors’ compilations

During the period from 2017 to 2020, the ratio of operat-
ing cash flow to average net sales of commercial firms is
5.54%, meaning that operating cash flow constitutes a low
proportion in net sales.

The financial experts supposed that changes in terms of
sales as well as debt policy can be reflected in these ratios. It
is also acclaimed that the higher the ratio is the better. How-
ever, the ratio reported within a firm should be different from
the industry’s average. That is why, investors need to know
the kind of this ratio for detecting significant deviations from
the firm’s average cash flow/revenue, as well as compare this
ratio of other firms within the industry. In addition, investors
also need to observe fluctuation of revenues in correlation

TabLE 4

Tue RaTio O OPERATING Cast FLow To Assers Or Firms

Unit: %
Code 2017 2018 2019 2020 Average
BTT 16.09 20.96 7.83 2.39 11.82
CCI 5.94 3.53 1.81 2.34 3.41
CMV 23.19 0.55 -6.09 7.58 6.31
DGW -14.58 -5.65 11.92 26.93 4.66
GIL 0.66 -3.04 16.38 9.26 5.82
HDC 8.98 -12.12 3.32 8.32 2.13
MWG 11.67 8.04 -3.08 23.45 10.02
PET 0.07 3.55 6.28 -0.64 2.32
PIT 13.65 35.38 22.78 -11.50 15.08
PNJ 2.40 -4.69 -7.68 17.65 1.92
SMA 6.49 13.59 6.53 7.53 8.54
SMC 12.43 -0.85 9.12 6.62 6.83
SvC 16.29 -3.50 -0.88 21.78 8.42
TNA -4.30 -6.60 0.95 -11.63 -5.40

Source: Authors’ compilations



280

PROCEEDINGS OF THE ICRMAT. HANOI, 2021

TABLE 5 TABLE 8
Tue Ratio OF OPERATING Cast FLow To TotaL Assets Or Listep Firms Tue Ratio O OPERATING Cast FLow To NEet
Unit: % OPERATING ProFIT OF LisTED Firms
i4- O
Ratio 2017 | 2018 | 2019 | 2020 | Average Unit: %
Stock Average
: 2017-2020 2017 2018 | 2019 | 2020 &
Operating cash 7.07 3.51 4.94 7.86 5.85 code
flow/total assets BTT 152.64 166.31 64.09 80.36 115.85
Source: Authors’ compilations CCI 117.25 63.21 33.67 42.69 64.21
CMV -1,346.39 | 21098 | 2,698.46 | 1,069.15 -567.71
with cash-flow and assess their relative increase with one an- DGW -248.66 | -91.46 | 136.57 | 248.94 11.35
other GIL 5.60 -27.40 158.74 63.38 50.08
’ HDC 139.43 |- 165.46 45.86 95.75 28.90
B. Operating cash flow/total assets MWG 95.29 59.91 2554 | 19940 82.27
. PET 2.07 113.87 311.45 -20.39 101.75
Table 4 and 5 demonstrate that commercial firms’ operat- PIT 169.27 | -442.90| -496.89 [-1,857.30] -741.59
ing cash flow proportion in total assets has a noticeable dif- PNJ 12.15 2510 | -43.89 | 110.95 13.53
ference. While the firm with the stock code of PIT has the gﬁé 17807.15;)2 227]1?f ;gé-zg gg-gg }22-3‘2‘
highest ope.ratmg cas.h flow propgrtlon in total assets (i.e. SVC 629013 | 5879 | 3114 | 71759 | 141562
15.08%), this pI'OpOI'thl’l of firm with the stock code of TNA TNA -46.09 -240.02 10.20 ~470.08 -186.50
is -5.40%. For each firm, the ratio of operating cash flow to Source: Authors’ compilations
total assets also changes sharply during the period from 2017 Tane 9
ABLE
to 2020. ) ) THE RaTio OF OpPERATING CasH FLow To NEet
The ratio of operating cash flow to average total assets of OPERATING ProFIT OF LisTeD Firms
commercial firms listed tends to increase from 2018 to 2020. Unit: %
C. Operating cash flow/owner’s equity Ratio 2017 2018 | 2019 | 2020 zgrsr;()g;()
Table 6 and 7 illustrate that during the period 2017 - ["Operating cash
2020, three listed ﬁrrps listed with stock codes of PNJ, PET, flow/net 52273 | 1335 | s185 | 3028 | -128.63
CCI have the low ratios. However, some firms have a fairly °Peraft}?g
profi

high ratio such as firms with stock symbols of PIT and
MWG.

TABLE 6
Tue Ratio Or OperATING CasH FLow To OwNEr’s Equity OF Listep Firms
Unit: %
Code 2017 2018 2019 2020 Average
BTT 23.73 30.79 11.46 3.25 17.31
CCI 15.15 8.97 4.60 5.89 8.65
CMV 89.29 2.18 -24.54 23.20 22.53
DGW -33.70 | -16.39 31.00 71.33 13.06
GIL 1.75 -7.90 37.18 19.45 12.62
HDC 18.84 -24.73 7.06 24.28 6.36
MWG 45.08 25.17 -10.59 69.71 32.34
PET 0.25 12.17 19.03 -2.44 7.25
PIT 56.59 123.28 56.94 -31.75 51.27
PNJ 3.61 -8.07 -14.44 28.56 2.42
SMA 17.66 32.41 14.35 19.70 21.03
SMC 51.95 -3.32 34.74 28.07 27.86
SvC 46.13 -9.93 -2.55 53.24 21.72
TNA -14.06 | -26.72 2.97 -43.78 -20.40
Source: Authors’ compilations
TaBLE 7
THe Ratio Or OPERATING CasH FLow To Owner’s Equity OF Listep Firms
Unit: %
Ratio 2017 | 2018 | 2019 2020 Average
2017-2020
Operating cash 23.02 | 9.85 11.94 19.19 16.00
flow/owner’s equity

Source: Authors’ compilations

The ratio of operating cash flow to average owner’s eq-

uity over the years of commercial firms listed on HSX is
16.00%, which is considered average.

Source: Authors’ compilations

D. Operating cash flow/net operating profit

Table 8 and Table 9 present that commercial firms’ ratio
of operating cash flow to net operating profit is uneven. This
ratio of firms with the stock code of SMA is extremely high,
199.42%. Meanwhile, the ratio of firm with stock code of
DGW is low, only 11.35%. However, the mean ratio of
listed commercial firms in 2017 — 2020 is -128.63%.

The financial specialists stated that the higher this index
value is the better since as it shows that the firm is develop-
ing. In addition, firm managers should compare this ratio
with the industry’s average in order to assess their firms' po-
sitions in comparison with other businesses in the industry.
Financial experts also believe that tracking this ratio chrono-
logically will assist investors to easily detect the firm’s defi-
ciencies.

E. Descriptive statistics

Data in Table 10 reveal that each operating cash flow in-
dexes are calculated by 56 observations. Basic numbers of
mean, max, min, standard deviation (SD), variance, skew-
ness coefficient of variation, the sum of variables, range, co-
efficient of variation, coefficient of variation of each ob-
served variable (CV) have been tabulated; and these indices
accurately reflect the current states of operating cash flow
indices of listed commercial firms.

Owner’s equity (OE): The dummy variable is 1 if the
firm has 1,000,000 million VND or more of owner’s equity;
is 0 for other cases.
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TaBLe 10
GENERAL AND DETAILED DESCRIPTIVE STATISTICS

General descriptive statistics
Variables | Obs Mean Std. Dev. Min Max
OCFNS 56 0553821 1118202 -.2776 4453
OCFTA 56 0584643 | .1060281 -.1458 3538
OCFOE 56 .1600179 3137895 -.4378 1.2328
OCFNOP 56 |-.6173429 10.01823 |-62.9013 26.9846
Detailed descriptive statistics

stats OCFNS OCFTA OCFOE OCFNOP
N 56 56 56 56
sum 3.1014 3.274 8.961 -34.5712
range 7229 4996 1.6706 89.8859
variance .0125038 .0112419 .0984638 100.3649
cv 2.019065 1.813553 1.960965 -16.22798
skewness 1.04816 4052229 .8439452 -4.131307
kurtosis 6.263296 2.960111 4.355129 29.00523
p50 .0332 .0611 1326 6156

Source: Authors’ compilations

Comparison of operating cash flow indices of listed firms

with owner’s equity over 1,000,000 million VND and the
remaining firms

Table 11 shows that there were 24 firms (6 firms in the
2017-2020 period) with 1,000,000 million VND or more
rate of owner’s equity.

OCFNS: firms with owner’s equity of 1,000,000 million
VND or more have a smaller OCFNS than the rest. The dif-
ference on OCENS between firms with 1,000,000 million
VND or more owner’s equity and the rest is not statistically
significant (p-value is 0.42, higher than 0.05; difference
value 0.0244

OCFTA: firms with owner’s equity of 1,000,000 million
VND or more have a larger OCFTA than the rest. The dif-
ference on OCFTA between firms with 1,000,000 million
VND or more owner’s equity and the rest is not statistically
significant (p-value is 0.52>0.05; difference value 0.0186

OCFOE: firms with owner’s equity of 1,000,000 million
VND or more have a larger OCFOE than the rest. The dif-
ference on OCFOE between firms with 1,000,000 million
VND or more owner’s equity and the rest is not statistically
significant (p-value is 0.37>0.05).

OCFNOP: firms with owner’s equity of 1,000,000 million
VND or more have a smaller OCFNOP than the rest. The
difference on OCFNOP between firms with 1,000,000 mil-
lion VND or more owner’s equity and the rest is not statisti-
cally significant (p-value is 0.53, higher than 0.05; differ-
ence value 1.6920 [4].

V. ConcLUsION

This study has evaluated four OCF ratios of commercial
firms listed on HSX with mixed research methods. With the
contemporary status of those firms, it was depicted that
firms with more stable and high OCF ratios received a great
deal of interest from investors and their firms were operating
decently.

Firms with poor operating cash flow ratios need to take
strategies to improve the OCF ratios such as increase rev-
enue (expand market, diversify sales policies, etc.), reduce
costs (control costs, allocate costs appropriately, avoid ex-
cessive costs). In addition, businesses also need to modify
terms of sales or diversify debt policies for each customer
group or individual in order to improve these ratios.

According to [9], cash flow, overconfidence and invest-
ment have a close relationship. They affirmed that CEOs
with overconfidence, large free cash flow and unaffected
firms tend to invest more. In contrast, the cash flow is to
some extent limited or not big enough to invest, CEOs tend
to invest less instead of raising capital by issuing shares or
CEOs show that the issuance of shares will be information
that makes the market underestimation [9]. Cash flow from
operations, along with earnings, is an important asset of the
firm value. The use of cash flow indicators has always been
underlined by the accounting community [3].
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TaBLe 11
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ComparisoN Or OPeErRATING Cast FLow Inpices AMoNG Firms Wit Owner’s Equity OF Over

1,000,000 MiLLion VND Or More AND THE REMAINING Firms

. ttest OCFNS, by(OE)

Tow-sample t test with equal variances

Group Obs Mean Std. Err. Std. Dev. [95% Conf. Intervall]
0 32 .0658438 .0237544 .1343751 .0173963 1142912
1 24 .0414333 .0147305 0721645 .0109609 .0719057
Combined 56 .0553821 .0149426 1118202 .0254365 .0853278
Diff .0244104 .0302916 -.0363206 .0851414
diff = mean (0) — min (1) t = 0.8058
Ho: deff=0 Degrees of freedom = 54
Ha: diff <0 Ha: diff ! =0 Ha: diff > 0
Pr(T<t) = 0.7881 Pr (IT| > |t{= 0.4239 Pr(T>t) = 0.2119
. ttest OCFTA, by(OE)
Tow-sample t test with equal variances
Group Obs Mean Std. Err. Std. Dev. [95% Conf. Intervall]
0 32 .0504812 0204402 1156271 .0087932 .0921693
1 24 .0691083 .0189913 .0930382 .0298217 1083949
Combined 56 .0584643 .0141686 1060281 .0300698 .0868588
Diff -.0186271 .0287833 -.0763342 .03908
diff = mean (0) — min (1) t = -0.6471
Ho: deff=0 Degrees of freedom = 54
Ha: diff <0 Ha: diff ! =0 Ha: diff >0
Pr(T<t)= 0.2601 Pr(|T] > |t|= 0.5203 Pr(T>t)= 0.7399
. ttest OCFOE, by(OE)
Tow-sample t test with equal variances
Group Obs Mean Std. Err. Std. Dev. [95% Conf. Intervall]
0 32 1273781 0620292 .3508903 .0008687 2538876
1 24 2035375 .0524598 .2569995 .0950161 .3120589
Combined 56 .1600179 .0419319 3137895 .0759845 2440512
Diff -.0761594 .0848834 -.2463404 .0940217
diff = mean (0) — min (1) t = -0.8972
Ho: deff=0 Degrees of freedom = 54
Ha: diff <0 Ha: diff ! =0 Ha: diff > 0
Pr(T<t)= 0.1868 Pr (IT| > |t{= 0.3736 Pr(T>t)= 0.8132
. ttest OCFNOP, by(OE)
Tow-sample t test with equal variances
Group Obs Mean Std. Err. Std. Dev. [95% Conf. Intervall]
0 32 .1078406 1.226026 6.935451 -2.392656 2.608337
1 24 -1.584254 2.688438 13.1706 -7.145712 3.977204
Combined 46 -.6173429 1.338742 10.01823 -3.300242 2.065557
Diff 1.692095 2.720437 -3.762053 7.146243
diff = mean (0) — min (1) t = 0.6220
Ho: deff=0 Degrees of freedom = 54
Ha: diff <0 Ha: diff I =0 Ha: diff > 0
Pr(T<t)= 0.7317 Pr (IT] > || = 0.5366 Pr(T>t)= 0.2683

Source: Authors’ compilations




