Sahana Bhattacharjee 
email: sahana.bhattacharjee@hotmail.com
  
Subrata Chakraborty 
email: subratastats@dibru.ac.in
  
INFLATED LOG LINDLEY DISTRIBUTION

Keywords: Inflated beta Distribution, Inflated Kumaraswamy Distribution, Inflated Unit Lindley Distribution, Zero-one inflated data MSC 2010: 60E05, 62E15

This paper introduces the Zero and Zero-One Inflated versions of the Log Lindley distribution. Important distributional properties are investigated. Special case of both the proposed distributions are shown to be members of the exponential family. Moment methods and maximum likelihood estimation is discussed in detail with derivation of the exact expression for the information matrix.

Introduction

Many researchers in the field of applied statistics often come across data on standardized rates, proportions or fractions, which assume values in the range (0, 1) . For instance, data on proportion of successful (or unsuccessful candidates in an examination), fraction of an hour required to accomplish a task by a group of workers etc. However, it is not rare that data on proportions or fractions contain a number of zeroes and/or ones, i.e., the data arising in the range [0, 1) , (0, 1] or [0, 1] . In such cases, the commonly known distributions on (0, 1) such as the Beta distribution [START_REF] Johnson | Continuous univariate distributions[END_REF], Kumaraswamy distribution [START_REF] Kumaraswamy | A generalized probability density function for double-bounded random processes[END_REF], Unit Lindley distribution [START_REF] Mazucheli | On the one parameter unit-Lindley distribution and its associated regression model for proportion data[END_REF] fail to model the data in question as all of them allow modeling of values lying strictly between 0 and 1. This calls upon the requirement to develop models which is able to capture the 1 probability mass concentrated at the points 0, 1 or both, as the case may be. One of the most popular approaches is to mix a continuous distribution in the range (0, 1) with a degenerate distribution whose probability mass is concentrated at either 0 or 1 (in case of data observed in the range [0, 1) or (0, 1]) and that with the Bernoulli distribution which assigns non-negative probability to both 0 and 1. These models are members of the inflated family of distributions. The case when a significantly high number of zeroes or ones in the data arises, it is specifically referred to as zero-inflated or oneinflated data. Zero inflated data rise very commonly in nature and can be modelled suitably using a number of continuous distributions (See [START_REF] Burch | Zero-inflated beta distribution applied to word frequency and lexical dispersion in corpus linguistics[END_REF], [START_REF] Hashimoto | Zero-spiked regression models generated by gamma random variables with application in the resin oil production[END_REF], [START_REF] Liu | Statistical analysis of zero-inflated nonnegative continuous data: A review[END_REF] and [START_REF] Tomazella | Zeroadjusted reparameterized Birnbaum-Saunders regression model[END_REF]).The data where a high number of both zeroes and ones arise is referred to as zero-one inflated data. The first work on development of above-mentioned models was reported in [START_REF] Ospina | Inflated beta distributions[END_REF], where the authors developed the zero-and/or inflated versions of the Beta distribution and showed its utility through a real-life data set on percentage of qualified nurses in 645 Brazilian municipal districts. [START_REF] Cribari-Neto | Inflated Kumaraswamy distributions[END_REF] introduced the inflated Kumaraswamy distribution and showed its advantage over the inflated Beta distribution through modeling of a data set on proportion of inhabitants in each of the 5,566 Brazilian municipalities that lived in homes with at least one bathroom and piped water in 2010. The inflated Unit Lindley distribution was recently developed by [START_REF] Chakraborty | Modeling proportion of success in high school leaving certificate examination-a comparative study of inflated unit Lindley and inflated beta distribution[END_REF], who studied their various statistical properties and it proved better in modeling data on proportion of successful students in high school leaving certificate examination of Manipur state of India as compared to the inflated Beta distribution. The Log Lindley distribution was proposed by [START_REF] Goméz-Deniz | The Log-Lindley distribution as an alternative to the beta regression model with applications in insurance[END_REF] as an alternative to the classical beta probability model having support in the unit interval. One of the main advantages of this distribution is that the cdf is obtainable in a closed form, unlike the Beta distribution and also, the expression for pdf and cdf does not involve any special function. It also presented an alternative to the Beta regression model which models response variable distributed in the range (0, 1) and allows more flexibility of the covariates. So far, no work has been attempted on developing the inflated version of the Log Lindley distribution, which may prove to be a viable alternative of the inflated Beta distribution. Also, only a handful of zero-or/and-one inflated distributions are available in the literature. Hence, this paper attempts to develop the zero-or/and-one inflated Log Lindley distribution. Section 2 introduces the zero-or-one inflated and zero-and-one inflated Log Lindley distribution and explores some of the distributional properties of both the distributions. Section 3 deals with the parameter estimation of both the zero-or-one and zero-and-one inflated Log Lindley distribution. Final section provides concluding remarks.

f (y; σ, λ) = σ 2 1 + λσ (λ -log y) y σ-1 ; 0 < y < 1 (1) 
For data arising from some real life phenomena, a number of zeroes and/or ones may be present, which is not then suitable to be modeled by any distribution having support on (0, 1). Hence, it becomes necessary to incorporate a discrete component into the continuous data generating process so that the zeroes and/or ones are observed with a positive probability. Consequently, we need to look for a probability law which will merge both the continuous and discrete data generating processes. One way of achieving this is by mixing two distributions -the continuous Log Lindley distribution on (0, 1) and the degenerate distribution with the entire probability mass concentrated at the point c, where either c = 0 or c = 1. We then say that the data is inflated at one of two the end points of the interval (0, 1). We name this mixture distribution as the inflated Log Lindley (ILL) distribution, whose cumulative distrbution function (c.d.f.) is given by

ILL c (y; α, σ, λ) = αI [c,1] (y) + (1 -α) F (y; σ, λ) (2) 
where I A is the indicator function which assumes the value 0 if y ∈ A and 1 if y / ∈ A, 0 < α < 1 is the mixture parameter and F (; σ, λ) is the c.d.f. of the Log Lindley distribution with parameters σ and λ. The random variable Y follows the Log Lindley distribution with parameters σ and λ with probability (1 -α) and follows the degenerate distribution at c with probability α. Let Y be a r.v. with c.d.f. given by equation [START_REF] Chakraborty | Modeling proportion of success in high school leaving certificate examination-a comparative study of inflated unit Lindley and inflated beta distribution[END_REF]. Then the p.d.f. of Y is given by

iLL c (y; α, θ) = α, if y = c (1 -α) f (y; σ, λ) , if y ∈ (0, 1) (3) 
where f (; σ, λ) is the Log Lindley density given in equation ( 1) and α ∈ (0, 1) is the probability mass at c, which shows the probability of observing 0 (when c = 0) or 1 (when c = 1). We denote Y ∼ ILL c (α, σ, λ).

Definition 2.1 Let Y ∼ ILL c (α, σ, λ).
1. If c = 0, the distribution in ( 3) is called the zero-inflated Log Lindley distribution (LLZI) and we specifically write Y ∼ LLZI (α, σ, λ), where α = P (Y = 0).

2. If c = 1, the distribution in ( 3) is called the one-inflated unit Lindley distribution (LLOI) and we specifically write Y ∼ LLOI (α, σ, λ), where α = P (Y = 1).

Figure [START_REF] Burch | Zero-inflated beta distribution applied to word frequency and lexical dispersion in corpus linguistics[END_REF] displays the LLZI and LLOI densities inflated at the points c = 0 and c = 1 for different combinations of the values of σ and λ, with the value of the mixing parameter α kept fixed at 0.5. It is evident from the figure that the p.d.f. of both the LLZI and LLZO distribution behave differently for different for different values of σ, λ and c. σ and λ seem to control the shape of the probability curve, whose skewness decreases with an increase in the value of σ. Further, the peakedness of the curve also seem to decrease with an increase in the value of λ. In each sub plots in figure [START_REF] Burch | Zero-inflated beta distribution applied to word frequency and lexical dispersion in corpus linguistics[END_REF], the vertical bar with a circle above represents α = 0.5 (P r (Y = 0) or P r (Y = 1)). The functional shape of the both the zero inflated and one inflated distribution seem to vary with the combination of σ and λ values.

The zero-and-one inflated Log Lindley distribution

The zero-or-one inflated Log Lindley distribution proposed in the previous section is not suitable for moedling data that may not only contain values in the range [0, 1) or (0, 1] but also in [0, 1]. We refer to this case as double inflation. For modeling double inflated data, a mixture of Log Lindley distribution and Bernoulli distribution, which assigns non-zero probabilities to both the end points 0 and 1, is to be considered. The c.d.f. of this mixture distribution, referred to as zero-and-one inflated Log Lindley distribution (LLZOI), is given by

LLZOI (y; α, p, σ, λ) = αBer (y; p) + (1 -α) F (y; σ, λ) (4) 
where y ∈ [0, 1], Ber (; p) denotes the c.d.f. of a Bernoulli r.v. with parameter p and F (; σ, λ) is the c.d.f. of the LogLindley distribution with parameters σ and λ. Further, α is the mixing parameter which lies between 0 and 1. It follows that the p.d.f. corresponding to the c.d.f. in (4) is

llzoi (y; α, p, σ, λ) =      αp, if y = 1 α (1 -p) , if y = 0 (1 -α) f (y; σ, λ) , if y ∈ (0, 1) (5) 
We then say that the r.v. Y having the p.d.f. given in [START_REF] Johnson | Continuous univariate distributions[END_REF] 

Properties

Result 1: The r th raw moment of the zero-or-one inflated Log Lindley distribution defined in (3) is given by

E (Y r ) = αc + (1 -α) µ r ; r = 1, 2, ... where µ r = σ 2 1+λσ 1+λ(σ+r)
(σ+r) 2 is the r th raw moment of the Log Lindley distribution.

In particular the mean and variance of Y are

E (Y ) = αc + (1 -α) σ 2 1 + λσ 1 + λ (σ + 1) (σ + 1) 2 (6) 
V ar

(Y ) = αc (1 -αc) + σ 2 1 + λσ (1 -α) 1 + λ (σ + 2) (σ + 2) 2 - 1 + λ (σ + 1) (σ + 1) 2 1 + (1 -α) σ 2 1 + λσ 1 + λ (σ + 1) (σ + 1) 2 (7) 
Result 2: The r th raw moment of Y ∼ ZOILL is

E (Y r ) = αp + (1 -α) µ r ; r = 1, 2, ... (8) 
In particular, the mean and variance of Y are

E (Y ) = αp + (1 -α) σ 2 1 + λσ 1 + λ (σ + 1) (σ + 1) 2 (9) 
V ar

(Y ) = αp (1 -αp) + σ 2 1 + λσ (1 -α) 1 + λ (σ + 2) (σ + 2) 2 - 1 + λ (σ + 1) (σ + 1) 2 1 + (1 -α) σ 2 1 + λσ 1 + λ (σ + 1) (σ + 1) 2 (10) 
Result 3: A special case of zero-or-one inflated Log Lindley distribution defined in (3) (specifically, for fixed value of λ) belongs to the two-parameter exponential family.

Proof: The p.d.f. in (3) can be re-written as

f (y; α, σ, λ) = α Ic(y) (1 -α) 1-Ic(y) σ 2 1 + λσ (λ -log y) y σ-1 1-Ic(y) (11) 
where

I c (y) = 1, if y = c (0 or 1) 0, if y ∈ (0, 1) Denoting T 1 (y) = I c (y) T 2 (y) = log y {1 -I c (y)} η 1 = log α (1 + λσ) σ 2 (1 -α) η 2 = σ
We can again write the p.d.f. in expression [START_REF] Tomazella | Zeroadjusted reparameterized Birnbaum-Saunders regression model[END_REF] as

f (y; η 1 , η 2 ) = exp I c (y) log α 1 -α -log σ 2 1 + λσ + {1 -I c (y)} σ log y + log (1 -α) + log σ 2 1 + λσ λ -log y y 1-Ic(y)
Now, putting

T (y) = (T 1 (y), T 2 (y)) , η = (η 1 , η 2 ) , B(η) = log σ 2 (1 -α) 1 + λσ , h(y) = λ -log y y 1-Ic(y)
the p.d.f. can finally be expressed as

f (y; η 1 , η 2 ) = exp η T (y) + B (η) h (y)
Here, the function B(η) is a real valued function of η 1 and η 2 , h(y) is a positive real valued function. The transformation from (α, σ) to (η 1 , η 2 ) is obviously one-one from (0, 1) × R + to R × R + . Hence the p.d.f. in (3) belongs to a two parameter exponential family distribution when λ is held fixed.

Result 4: A special case of zero-and-one inflated Log Lindley distribution defined in (5) (specifically, for fixed value of λ) belongs to the threeparameter exponential family.

Proof: The p.d.f. in ( 5) can be re-written as

f (y; p, α, σ, λ) = α I {0,1} (y) (1 -α) 1-I {0,1} (y) p yI {0,1} (y) (1 -p) I {0,1} (y)-yI {0,1} (y) (1 -α) σ 2 1 + λσ (λ -log y) y σ-1 1-I {0,1} (y) (12) 
where

I {0,1} (y) = 1, if y = 1 0, if y = 0 Denoting T 1 (y) = I {0,1} (y) 
T 2 (y) = 1 -I {0,1} (y) 
T 3 (y) = yI {0,1} (y)

η 1 = log α (1 -p) (1 + σλ) σ 2 (1 -α) 2 η 2 = σ η 3 = log p 1 -p
We can re-write the p.d.f. in expression (12) as

f (y; η 1 , η 2 , η 3 ) = exp I {0,1} (y) log α (1 -p) (1 + λσ) (1 -α) 2 σ 2 + 1 -I {0,1} (y) σ log y +yI {0,1} (y) log p 1 -p + log (1 -α) 2 σ 2 (1 + λσ) λ -log y y 1-I {0,1} (y) 
Now, putting

T (y) = (T 1 (y), T 2 (y), T 3 (y)) , η = (η 1 , η 2 , η 3 ) , B * (η) = log σ 2 (1 -α) 2 1 + λσ , h(y) = λ -log y y 1-I {0,1} (y) 
the p.d.f. can finally be expressed as

f (y; η 1 , η 2 , η 3 ) = exp η T (y) + B * (η) h (y)
Here, the functions B * (η) is a real valued function of (η 1 , η 2 , η 3 ), h(y) is a positive real valued function. Further, the transformation from (α, p, σ) to (η 1 , η 2 , η 3 ) is one-one from (0, 1) × (0, 1) × R + to R × R + × R. Hence the p.d.f. in (5) belongs to a three parameter exponential family distribution when λ is held fixed.

Estimation

In this section, the estimation of parameters through the maximum likelihood (ML) method and moment estimation method of both the zero-or-one and zero-and-one inflated Log Lindley distribution are considered and the construction of the Fisher Information matrix for ML estimators are discussed.

MLE: Zero-or-one inflated Log Lindley distribution

The likelihood function for ν = (α, σ, λ) of the random sample y = (y 1 , y 2 , . . . , y n ) from iLL c is given by

L (ν, y) = n i=1 iuL c (y i ; α, σ, λ) = n i=1 α I [c] (y i ) (1 -α) 1-I [c] (y i ) f (y; σ, λ) 1-I [c] (y i ) = L 1 (α, y) × L 2 (σ, λ, y)
It can be observed that the likelihood function has been factorized into two terms L 1 and L 2 where L 1 depends on α and L 2 only on σ and λ. Now,

L 1 (α, y) = n i=1 α I [c] (y i ) (1 -α) 1-I [c] (y i ) = α n i=1 I [c] (y i ) (1 -α) n-n i=1 I [c] (y i )
and

L 2 (σ, λ, y) = n i=1 y i ∈(0,1) f (y i ; σ, λ) 1-I [c] (y i )
The corresponding log-likelihood function of the Zero-or-one inflated Log Lindley distribution is given by: l (ν) = log L (ν, y) = l 1 (α; y) + l 2 (σ, λ; y) where

l 1 (α; y) = log L 1 (α, y) = log α n i=1 I [c] (y i ) + log (1 -α) n - n i=1 I [c] (y i ) and l 2 (σ, λ; y) = log L 2 (σ, λ, y) = n - n i=1 I [c] (y i )     2n log σ -n log (1 + λσ) + n i=1 y i ∈(0,1) log (λ -log y i ) + (σ -1) n i=1 y i ∈(0,1) log y i    
The score function is then obtained by differentiating the log-likelihood function and is denoted by

U (ν) = [U α (α) , U σ (σ) , U λ (λ)],
where

U α (α) = ∂l 1 (α; y) ∂α = 1 α n i=1 I [c] (y i ) - 1 1 -α n - n i=1 I [c] (y i ) U σ (σ) = ∂l 2 (σ, λ; y) ∂σ = n - n i=1 I [c] (y i )     2n σ - nλ 1 + λσ + n i=1 y i ∈(0,1) log y i     U λ (λ) = ∂l 2 (σ, λ; y) ∂λ = n - n i=1 I [c] (y i )     -nσ 1 + λσ + n i=1 y i ∈(0,1) 1 λ -log y i    
The m.l.e's of the parameters are obtained by solving the equations

U α (α) = 0 =⇒ α = 1 n n i=1 I [c] (y i ) U σ (σ) = 0 =⇒ -nλσ -2n σ (1 + λσ) = n i=1 log y i U λ (λ) = 0 =⇒ n i=1 1 λ -log y i = nσ 1 + λσ
Since the second and third maximum likelihood equations are non-linear in σ and λ, so, numerical techniques are to be employed to get a solution to these equations. The Fisher Information matrix for the zero-or-one inflated Log Lindley distribution is

K (ν) =   k αα k αλ k ασ k λα k λλ k λσ k σα k σλ k λλ  
where

k αα = -E ∂U α (α) ∂α = n α (1 -α) k αλ = -E ∂U λ (λ) ∂α = 0 = k λα k ασ = -E ∂U α (α) ∂θ = 0 = k σα k λλ = -E ∂U λ (λ) ∂λ = n 2 σ 2 e λσ (1 -α) 1 + λσ Γ (0, λσ) - (1 -α) n 2 σ 2 (1 + λσ) 2 - n (n -1) α 2 (λ -log c) 4 - n (n -1) ασ 2 e λσ (1 -α) (1 + λσ) (λ -log c) 2 Γ (0, λσ) + nα (n -1) (λ -log c) 2 k λσ = -E ∂U σ (σ) ∂λ = n 2 (1 -α) (1 + λσ) 2 k σλ = -E ∂U λ (λ) ∂σ = -n 2 σ 2 (1 -α) (1 + λσ) 2 k σσ = -E ∂U σ (σ) ∂σ = (1 -α) 2n 2 σ 2 + n 2 λ 2 (1 + λσ) 2
Suppose ν = α, σ, λ denote the m.l.e. of ν = (α, σ, λ). In large samples, ν is asymptotically normally distributed, i.e., ν D -→ N 3 ν, k (ν) -1 where k (ν) is the Fisher Information Matrix. This result can be used to approximate the confidence intervals for the parameters α, σ and λ. Let δ ∈ (0, 0.5). Then (1 -δ)×100% asymptotic confidence intervals for α, σ and λ are given respectively by

α ± Z 1-δ 2 SE (α), σ ± Z 1-δ 2 SE (σ) and λ ± Z 1-δ 2 SE λ
where SE (.) denotes standard error and Z 1-δ 2 is the standard normal quantile at δ level of significance.

MLE: Zero-and-one inflated Log Lindley distribution

An alternate expression of the p.d.f. of the zero-and-one inflated Log Lindley distribution is llzoi (y; α, p, θ) = αp y (1 -p) 1-y I {0,1} (y)

[(1 -α) f (y; σ, λ)] 1-I {0,1} (y)

= α I {0,1} (y) (1 -α) 1-I {0,1} (y) p y (1 -p) 1-y I {0,1} (y) 
[f (y; σ, λ)] 1-I {0,1} (y)

where I {0,1} (y) is an indicator function defined as

I {0,1} (y) = 1, if y ∈ {0, 1} 0, if y / ∈ {0
, 1} It can be observed from the above expression that the first term depends only on α, the second term depends only on p and the third term depends only on σ and λ. The likelihood function for ν = (α, p, σ, λ) on the random sample (y 1 , y 2 , . . . , y n ) drawn from the llzoi (y; α, p, σ, λ) distribution is given by

L (ν, y) = n i=1 llzoi (y i ; α, p, θ) = L 1 (α; y) × L 2 (p; y) × L 3 (σ, λ; y)
where

L 1 (α; y) = n i=1 α I {0,1} (y i ) (1 -α) 1-I {0,1} (y i ) = α n i=1 I {0,1} (y i ) (1 -α) n-I {0,1} (y i ) L 2 (p; y) = n i=1 p y i (1 -p) 1-y i I {0,1} (y i ) = p n i=1 y i I {0,1} (y i ) (1 -p) n i=1 (1-y i )I {0,1} (y i ) L 3 (σ, λ; y) = n i=1 y i ∈(0,1) f (y i ; σ, λ) = σ 2n (1 + λσ) n n i=1 (λ -log y i ) n i=1 y σ-1 i
The corresponding log-likelihood function is given by l (ν) = log L (ν, y) = l 1 (α; y) + l 2 (p; y) + l 3 (σ, λ; y) where

l 1 (α; y) = log α n i=1 I {0,1} (y i ) + log (1 -α) n - n i=1 I {0,1} (y i ) l 2 (p; y) = log p n i=1 y i I {0,1} (y i ) + log (1 -p) n i=1 I {0,1} (y i ) - n i=1 y i I {0,1} (y i ) l 3 (θ; y) = 2n log σ -n log     1 + λσ + n i=1 y i ∈(0,1) log (λ -log y i ) + (σ -1) n i=1 y i ∈(0,1) log y i     Again, the score function is U (ν) = [U α (α) , U p (p) , U σ (σ) , U λ (λ)] where U α (α) = ∂l 1 (α; y) ∂α = 1 α n i=1 I {0,1} (y i ) - 1 1 -α n -I {0,1} (y i ) U p (p) = 1 p n i=1 y i I {0,1} (y i ) - 1 1 -p I {0,1} (y i ) -I [1] (y i ) U σ (σ) = 2n σ - nλ 1 + λσ + n i=1 y i ∈(0,1) log y i U λ (λ) = ∂l 2 (σ, λ; y) ∂λ = -nσ 1 + λσ + n i=1 y i ∈(0,1) 1 λ -log y i
The maximum likelihood estimates of the parameters are obtained by solving the following equations:

U α (α) = 0 =⇒ α = 1 n n i=1 y i ∈(0,1) I {0,1} (y i ) U p (p) = 0 =⇒ p = p = n i=1 I {1} (y i ) n i=1 I {0,1} (y i ) U σ (σ) = 0 =⇒ 2n σ - nλ 1 + λσ + n i=1 y i ∈(0,1) log y i = 0 U λ (λ) = 0 =⇒ -nσ 1 + λσ + n i=1 y i ∈(0,1) 1 λ -log y i = 0
Since the last two m.l. equations are non-linear in σ and λ, they are solved using numerical computational techniques. Now, the Fisher Information matrix for the Zero-and-One inflated Log Lindley probability law is

K (ν) =     k αα k αp k αλ κ ασ k pα k pp k pλ k pσ k θα k θp k λλ k λσ k σα k σp k σλ k σσ    
where 

k αα = n α (1 -α) k αp = k αλ = k ασ = k pα = k pλ = k pσ = k λα = k λp = k σα = k σp = 0 k pp = nα p (1 -p) k λλ = n 2 σ 2 e λσ (1 -α) 1 + λσ Γ (0, λσ) - (1 -α) n 2 σ 2 (1 + λσ) 2 - n (n -1) α 2 (λ -log c) 4 k λσ = n 2 (1 -α) (1 + λσ) 2 k σλ = -n 2 σ 2 (1 -α) (1 + λσ) 2 k σσ = (1 -α) 2n 2 σ 2 + n 2 λ 2 (1 + λσ) 2 Suppose ν = α,

Method of Moments

The method of moments consists in estimating the parameters by equating the expressions for E (Y r ) to the corresponding sample moments and then proceeding to solve the resulting equations for those parameters. Let us denote the first two sample moments by m 1 and m 2 respectively.

MoM: Zero-or-one inflated Log Lindley distribution

The two equations to be solved for obtaining the moment estimates of σ and λ are: and following the calculations in [START_REF] Goméz-Deniz | The Log-Lindley distribution as an alternative to the beta regression model with applications in insurance[END_REF], the moment estimates of σ and λ can be similarly obtained as in the previous section.

E (Y ) =

  follows the zero-and-one inflated Log Lindley (ZOILL) distribution and we denote it by Y ∼ [0, 1] . Here, αp = P r(Y = 1) and α (1 -p) = P r(Y = 0).
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Concluding remarks and discussion

Inflated Log-Lindley distributions is introduced and some of their distributional properties are investigated. Maximum likelihood and moment method of parameter estimation is outlined. Further results, simulation to check the efficacy of estimation and real life examples will be added in the next version.